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Bui npuoépenu ananuzamop xucnopooa AKIIM-1-12

’
Pa3zpadomanHvlil U 6bINYULEHHBLIL

000 «HII® «Anvgpa BACCEHC».

Buumamenvno npouumaiime oannoe pyxosoocmeo.
OHno coodeporcum 6arcHy10 unghopmayuio 006 ycmpoiicmee
ananuzamopa, e20 0COOeHHOCMAX U MeMmoOUKax nPoeedeHus
uU3MepeHuil npu peuleHun KOHKPEmHulx 3a0au
AHATUMUYECKO020 KOHMPOIA KUCI0POoOa.

[annoe pykosoocmeo nomoscem Bam npasunvho
YCMAaHO8UNb AHAIUZAMOD U OBICHPO 86ECHIU €20 6
IKCRIIYAmayuro, cooa00asa npu IMom Heodxooumole
mpe6osanus ezo 6€30naAcHO20 UCNOJIb30BAHUSL.

Buumamensnoe usyuenue uncmpyxuyuu nozeonum Bam 6
NONIHOIL Mepe UCNOIb306aAMb WUPOKUE 603MOHCHOCIU
ananuzamopa, odecneqyus nPu IMOM 6blCOKYI0
Ihpekmusnocmo e2o npumenenus. O6vém ceedenuii u
UL CMpayuil, NPUEEOEHHbIIL 8 OAHHOM PYK0OBOOCHEe,
obecneyugaem npaguiIbHyI0 IKCHIYAMAUUIO AHATUIAMOPA U
6cex ez2o y3/108.

! Coxpansiime dannoe pykosoocmeo 6 Kauecmee
CHPABOYUHO20 MAmMePUana, maKk KaKk 6 Hem cooepicamcs
UHCMPYKUUU, He00X00uMmble 011 NPAGUTbHOU IKCHIIyamauuu
AHAU3AMOpPa, NPOBEOCHUS MENCPETAMEHMHO20
00cayxscueanua u nepuooudecKoll N06epKU aHaIu3amopa.

BHUMAHME! IIpu noctaBke aHaIM3aTopa B 3MMHEE BPEMs rojia
aMIIEPOMETPUUYECKUN CEHCOP HE 3aNIOJIHAETCS PACTBOPOM JJICKTPOJIUTA.
Bam cencop npu oTnipaBke [HE HbUI 3aII0JTHEH pACTBOPOM AJIEKTPOJIUTA.
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Omauuumenvnuvie ocovennocmu ananuzamopoe AKIIM-1-12

I. YHI/IBepcaJIBHOCTI) aHAJIM3aTOPOB u IAPOKUAMN aCCOPTUMEHT
amriepomeTpudecknx ceHcopoB (AC) MO3BOJAIOT peliaTh JHOOBIE 3a1ayu
AQHAJIUTUYECKOTO KOHTPOJISI KHCJIOpoJa B JIIOOOH OTpaciu HApOIHOTO
XO35MCTBA.

2. AMnepOMeTpnquKHe cencopel  (AC)  obOmamalOT  yIy4YlIEHHBIMU
METPOJIOTUYECKUMHU U AKCILTyaTallHOHHBIMHU XapaKTEPUCTHKAMH,
HEOTPAaHWYCHHBIM CPOKOM CITy’KOBI, BBICOKOH HaJEKHOCTBIO, TPOCTOTOH B
obcnyxuBaHuu u padore. Ilapamerpsl kaxxaoro Bapuanta ucnojHenus AC
ONTHUMHU3UPOBAHBI JIJII PENICHUS KOHKPETHBIX 3a7a4 aHAIATHYECKOTO
KOHTPOJISI KUCJIOPOJIa, @ UX KOHCTPYKIMU pa3paOOTaHbl C yYETOM CHeludUKn
MIPOBEICHUS U3MEPCHUH B Pa3IMUHBIX 00JIACTAX.

3. MHoroq)yHKuI/IOHaﬂLHLIe BO3MOYKHOCTH aHAJIM3aTOpa MO3BOJIAIOT NPOBOAUTH
U3MEPEHUSl TMapLUUAIbHOrO JAaBICHUS W KOHUEHTpAUUMHU KHCIOpOoAa B
KUJKOCTSIX U razax B J0OOW BBIOpAHHOM OMEPATOPOM E€IUHUIIE U3MEPEHUS.
AHanu3aTop TAakKKe€ MO3BOJIIET MPOBOAWUTH MU3MEPEHHS TEMIEPATypbl H
ompesieneHrne OMOXMMHUUYECKOTO TOTPEOICHUST KHUCIOPOoJa IO CTaHIapTHOM
METOJIUKE.

4. Bnaroz[apﬂ opurnHanbHocTh AC oOecneunBaercs: “‘Hepa3pylUArOIIMiA
KOHTPOJIb” aHaJU3upyeMoil MpoObl, MHUPOKUI AMANa30H, BbICOKAs TOYHOCTh
JOCTOBEPHOCTh M 3KCIPECCHOCTh HW3MEPEHUM, BBICOKAas CEJIEKTUBHOCTh H
CTaOWJIBLHOCTh TMOKa3aHWM, a Takke MX cladas 3aBHCHUMOCTb OT CKOPOCTH
[IOTOKA AaHAIU3UPYEMOM JKUAKOCTM W HaJW4hsl B HEW MEIIArolIUX
KOMITOHEHTOB Y B3BEIICHHBIX YaCTHULI.

Ananuzamoput kucaopooa AKIIM-1-12 o6ecneuusarom:

o ABTOKaJ'II/I6pOBKy no arMoc(epHOMYy BO3IYXY. CneuKaJIH6pOBKy pu
IIPOBEJCHUNA U3MEPEHUM B HEBOJHBIX CpPENax, KyJIbTYyPAJIbHBIX XUIAKOCTAX U
COJICHBIX BOJAX;

e Bosmoxuocts BbIOOpA YIOOHOM ISt oniepaTopa eAMHUIIBI U3MEPEHHUS,;
o KoppeKumo 0apOMETPUUECKOTO JIaBJICHUS U COJICHOCTH;

o Curnanmsauuio BeIxo1a MOKa3aHuil U3 3aaHHBIX MPEJIEIIOB;

o I[I/ICTaHHI/IOHHyIO nepeayy CUrHajioB ¢ MoMoIIsi0 RS-232;

e Jamuch orcueToB nokasaHuii Bo BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO NIaMSTh B
py4HOM pexuMe «DbIOKHOT» M B HENPEPHIBHOM IEPUOAUYECKOM PEKUME
«IIporokonupoBanue»;

o HOILCBeTKy rpaguyecKoro JUCIuIes B 3aTEMHEHHBIX YCIOBMSIX;
o I €PMETUYHOCTH KOPITyCa, CTENEHB MbUIEBIAro3amursl [P-65.

° B3p51303amnmeHHoe VCIIOJIHEHUE C MAapPKUPOBKOU 1Ex ib IIC T6 Gb X
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1. PacnakoBka aHajam3aropa.

[Ipn monydeHnun aHanmm3atopa, yOeIWTECh YTO yIAaKOBKA HE BCKpHITA U HE
MOBpEX/JIcHA. ECM BHEIIHUNA OCMOTP YHAaKOBKH MO3BOJISIET MPEIIIOIOXKHUTh O €€
BO3MO>XHOM BCKPBITHH WM MOBPEKIACHHUHM aHAJIU3aTOpa IIPpU TPAHCIIOPTHPOBKE,
HE3aMEJJINTEJIbHO  BBI3OBUTE MPEACTABUTENS TPAHCHOPTHOW KOMIIAHUHA U
BCKPOWTE YITAKOBKY B €0 MPUCYTCTBUH.

AHanu3aTop KUCI0poJa U KOMIUIEKTYIOIIUE U3JICTUs K HEMY MOCTaBJIAIOTCS B
IJIaCTMAacCCOBOM KOHTEHWHEpe WM KapTOHHOW KopoOke. KoHteitHep MoxeT
WCIIOJIb30BaThCs IS TIEPEHOCKH Mpubopa Mpu paboTe B IMOJEBBIX YCIOBHUSX.
PexomeHyeM coxpaHUTh KOHTEWHEpP U MOCIEAyIolield OTIpaBKU IpuOOpa
NPEANPUITUIO U3TOTOBUTENO WM peruoHanbHOM [ICM  nmg  mpoBeneHus
MEePUOANYECCKON MTOBEPKHU M TEXHUYECKOT'O O0CTYKMBAHUSI.

[Tonoxxkute ymakoBKy C aHalnW3aTOpOM Ha paboyuil CTOJ W paclakyiTe ee
(pacmonokeHue KOMIIOHEHTOB B KOHTEMHEpE MoKa3aHo Ha pucyHke 1.1).

BepxHWA oTcek
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Puc.1.1. PacnonoxeHWe KOMNOHEHTOE B KOHTEWHEDE.
[IpoBepbTE KOMIUIEKTHOCTh aHAIU3aTOPA COTJIACHO OIMCH BJIOKEHHOM B
ynakoBky. Ilpm o0OOHapy>KeHMHM HECOOTBETCTBHUSl CBSDKMTECh CO  CBOUM

IIOCTaBIIIMKOM.
B xoMIUIEKT 1TOCTaBKH aHajin3aTopa BXOJAT:

. KomnnekT 3anacHbIX YacTeR.

. PeakTuesbl.

. SNeKTponuT.

. AHanuzartop kucrnopoaa AKIMM-1-12.

. MacnopT, pyKoBOACTEBO MO IKCMTyaTaLMK.

. Kabenb nHTepderca RS-232.

. AMNepoMeTpUYECKWA CeHCop.

o -~ o AW R =

. Bnok nuTaHuA.

i V3mepurenapHOE yCTPOWCTBO aHATU3aTOPa
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M  Amnepomerpuueckuii cencop (cm. puc. 3.1, puc.3.3, puc. 3.6)

M KoMIutekT 3amacHBIX YacTedl M MPUHAICHKHOCTEH K aMIIEPOMETPHUECKOMY
CEHCOpY, B KOTOPBI BXOJST:

> DIIaKoH C TeJIUEeBBIM IEKTPOIUTOM

» MeMOpaHHbIe Konnayku (3 miT.)

» lIpobnuk ¢ cynsduTom HaTpus Na,SO;

» [IpoOnuk ¢ xmopucteiM kKobansTom CoCl,

» Konblio pe3snHoBoe (Ha CTEKIISIHHYIO THIJIb3y CEHCOPa)

M W3mepurenbnas kamepa (B koMmiuiekte ¢ AKIIM-1-12T, AKIIM-1-12I") ¢
MPUCOCTUHUTEIHLHBIMY TPYOKAMU U TIEPEXOTHUKAMU

M I'epmernunas sueiika (B komruiekre ¢ AKIIM-1-121T)
Kabens unTepdeiica RS-232 ¢ repmoBBOOM
3apsiiHOE YCTPOMCTBO (OJIOK TUTAHUS )

(NN

PykoBozicTBO 110 3KCIUTYaTaluu, 0acrmopT

JIOTIOTHUTENIBHO MOTYT OBITh 3aKa3aHbl CIETYIOUIUE U3IEIHS:
VYerpoiictBo moaroroBku razoBoi npoosr YIII'TI-01 (k AKIIM-1-12T")
N3mepurensHas kamepa st mukpoanainuza MKMA (k AKTIM-1-12J1)

@uibTp TOHKOUN 0UKCTKH ra30oB U xkujakocteit (k AKIIM-1-12T, AKTIM-1-12T")
Cxnsuka BIIK.

N3Bnekute u3 koHTeHHepa Kabenb uHTepdelca, 3apsIHOE YCTPOHMCTBO U
PYKOBOJICTBO MO 3KCILTyaTalMy. 3aT€M aKKypaTHO M3BJIEKHUTE aMIIEPOMETPUUECKUI
CEHCOp 1 U3MEPUTEIHLHOE YCTPONUCTBO. Pacmonoxure ux Ha pabodem cToe.

PR

IIpumeuanue. AC NOIKIIOYEH K U3MEPUTEIILHOMY YCTPONCTBY aHAIMU3aTOpa.

KomriekT 3amacHbIX 4YacTed W NPUHAIICKHOCTEW HAXOIUTCS B KPBIIIKE
KOHTEUMHEepA.

2. Obnactu npumenennsi aHaauzatopoB AKIIM-1-12 u o0o3Ha4veHue

BAPHAHTOB MX UCIOJHEHHS.

Ananuzaropsl AKIIM-1-12, Gnarogapsi cBoeli YHUBEPCAIBHOCTU M LIUPOKOMY
aCCOPTHUMEHTY HCIOJb3yeMbIX ammepomerpuiyeckux ceHcopo (AC), moryt
MPUMEHSTLCSA IS PEIICHUS Pa3HOOOpPa3HBIX 3a/lady aHATUTHYECKOTO KOHTPOJIS
KUCJIOPOJIa NPAaKTUYECKM BO  BCEX  OTPACisAX  HAPOJHOTO  XO3SMCTBA:
TETMJIODHEPTEeTUKE, THINECBONW, XUMHUYECKOW U HEPTIHON MNPOMBIIIICHHOCTH,
OXpaHe OKpy’Karolleh cpeanl, omorexHonoruu u meaunuHe, [HI'COH, XKKX,
PBIOHBIX XO3SIMICTBaX, OYHUCTHBIX COOPYXEHHSX H T.n. [loaToMy suist 3ammcu
0003HaUeHUsT BapuaHTa WCIOJHEHHS aHajlu3aTopa IOCle THIA aHaIu3aTropa
«AKIIM-1» mudpamu «02» yka3plBaeTCs TMOPTATHUBHBIM BapHaHT €ro
ucrioaHeHus, a oykBamm «JI», «I'», «T», «II», «b» yka3piBaercs 00macTb €ro
PUMEHEHUS:

o «JI»- JIaGopaTopHBbIii;
e «I'» - T'azoananuzarop;
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o «T» - TemnnosHepreruka (s HU3MEPEHUH B MHUKPOIPaMMOBOM
JMana3oHe KOHUEHTpalui);

e «II»- IlorpyxHnon AC miig n3MEpEeHN B IPUPOJHBIX U CTOYHBIX BOAAX;

e «b»- buorexnomorus.

BapraHTbI MCIIOJIHEHMSI aHAIM3aTOPOB OTIMYAKOTCS aMIIEPOMETPUYECKUM
CEHCOPOM U IPHUHAJIEKHOCTIMM, BXOJSIIMMH B KOMIUIEKT €TI0 IOCTABKHU.

Ha puc. 2.1 — 2.5 mnoxa3aHbl pa3jiu4yHble BapUAHTHl HCIIOIHEHUS
ananuzatopoB AKIIM-1-12.

Puc. 2.1. BhemHuii BuJI aHaIM3aTOpa

AKIIM-1-12J1.

AKIIM-1-12JI B kommekre ¢ ACpO,-01
MpeaHa3HaueH JI1 WU3MEPEHUN KOHIIEHTpaluu
1 OMOXMMHYECKOTO MOTPEeOICHUs KUCIOpoaa
(BIIK) B  craHmapTHBIX  CKISHKax B
nabopatopubix ycnoBusx. AKIIM-1-12J1 B
kommuiekte ¢ ACpO,-01 u wusMepurenbHOU
KaMepou HUKMA MpeIHAa3HAYCH I
MPOBEICHHUS] M3MEPEHUH B MHUKPOOOBEMax
JKUIKOCTEHN u ra3oB. AKIIM-1-12J1
MIPUMEHSIETCS B AKOJIOTHUYECKUX U XUMHUYECKUX
7ab0opaTopuAX PA3TUYHBIX MPOMBIIUICHHBIX
npennpustui, HI'COH, XXKX, opranuzanusx
["'ockoMIIpupoIbl, MEIULIUHE U T.]I.

Anamuzarop AKIIM-1-12T" (puc. 2.2.) BeImycKaeTcs B ABYX MOJU(PUKALIUIX:
¢ moOyauTeneM pacxojia TUIA «TPYIIa» U CO BCTPOCHHBIM MHUKPOKOMIIPECCOPOM).
AKIIM-1-12T" B kommekre ¢ ACpO,—02 mnpenHa3HayeH g U3MEPEHUM
KOHIIEHTpAIlMl KHUCIOpoJa B Ta3000pa3HbIX  cpelax. AHaiIM3aTop MOXKET
KOMIUJIEKTOBAaThCA ~ YCTPOWCTBOM  MOATOTOBKM  razoBod  mpoObr  YIITTI-O1.
[Ipumensiercs nisi pemieHus: 3aaad dHEProcOEpeKeHHs, ONTUMM3AIUU TPOIECCOB
TOPEHUS] TOIUIMBA, SKOJIOIMYECKOIO0 M IMPOU3BOJICTBEHHOIO MOHUTOPHUHIA COCTaBa
BO3/lyXa TPOM3OHBI, JBIMOBBIX Ta30B, 00ECIEUEHHUs IOXKAPOB3PHIBOOE30MACHBIX
YCJIOBUM  MPOU3BOACTBA (B TEHEpaTOpax C BOJOPOJHBIM  OXJIAXKICHHUEM,
anekTponu3HbIX (cM. [Ipuinoxkenue 6) AHanu3aTop TakKe MOKET PUMEHSTHCS B
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. MEIIMIIMHE TSI U3MEPEHUN KOHIICHTPAIIUU
KHACJIOpOJla B  JbIXaTCNbHBIX Ta3ax B n
KOMIUIEKTE  anmapaTroB  HMCKYCCTBEHHOM
BEHTWISIITUN JIETKUX (MBJI),
HapKO3HOIBIXaTEeIbHOM ammapartype,
TUMOKCUKATOpaX U KOHIIGHTPATOpax
KHCJIOPO/Ia, B anmapaTtax Jisl BBIXa)KHBAHHS
HOBOPDOXKICHHBIX, B  OapokaMmepax H
[IEHTpaxX TUnepOapuIeCcKOil OKCUTCHAIIHH.

Puc. 2.2. BHemHuii BU aHanu3aTopa
AKIIM-1-12T.

Ananuzarop AKIIM-1-12T B xommiekte ¢ ACpO,—03 (nmu ACpO,—04) u
npoToyHoi m3MeputenbHoi kamepor MKIDK mpennasHadeH 1jisi onepaTUBHBIX
M3MEPEHUN KOHUEHTpPALMM KHUCIOpoAa B
MTOTOKE KUJKOCTEM, B TOM YHCIIE B

MHUKPOTPaMMOBOM Jara3oHe
KOHLIEHTPALUH. [Ipumensiercs pu
AHAJIUTUYECKOM KOHTPOJIE W YHPABJICHUU
IIPOLIECCAMHU BOJOXMMIIOATOTOBKH B
temnosHepretuke: TOL, I'POC, ADC,
TEIUIOCETH, KOTEIbHBIX, a TaKXe B
XUMHUYECKOM, HepTIHOMH, MMUIIEBOM
MPOMBIIIUIEHHOCTH, B (apManeBTUu U Ap.
obJacTsaX HapojaHOro Xxo3siiictBa. Haxomut

pUMEHEHUE npu cepTuduKanuu
JIEKapCTBEHHBIX MPEnapatoB U MPOIYyKTOB
MUTaHUA.

Puc. 2.3. Buemnuii Buja ananuzaropa
AKIIM-1 - 02T.

Anamuzatop AKIIM-1-12IT B koMIuiekTe
¢ ACpO,—05 mnpenHazHaueH [Jisi OINEPATUBHOTO KOHTPOJS KOHILEHTpalUU
KHUCIIOpoJia U TeMIepaTypsl B MPUPOAHBIX M CTOYHBIX Bojax. IIpumensiercs Ha
OUHCTHBIX COOPYXEHUSAX U CTAaHIUAX a’pallud Il OMEePaTUBHOTO KOHTPOJIS
TEXHOJOTUYECKHUX MPOLIECCOB OMOIOTHUUECKON

Hayuno-npouszeoocmeennan @upma “ BHOAHAJTUTHYECKHE CHCTEMbI H CEHCOPbI”
AHAJIU3ATOP KHCJIOPOJA AKIIM-1-12
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OUMCTKM  CTOYHBIX BOJA. AHAIM3aTOPbI
AKIIM-1-12I1 MpeIHa3HAYCHBI T
UCIIOJIb30BAHUS B MPaKTUKE
CAaHUTAPHOAIUJIEMUOIIOTUYECKUX  CTaHIUH
(C2C), B opranuzanusx ['ockoMIpuposl, B
nabopaTopuaX KOHTPOJS KauyecTBa BOJbI, B
KUTUITHO-KOMMYHalbHOM cektope (JKKX) u

B PBIOHBIX X03SUCTBaXx. Haxongar
MIPUMEHEHUE B XUMHYECKOU u
He(drenepepadaTbIBaroOIIe TIPOMBIIII-
JICHHOCTH, a TaKKe B Hay4yHO-

UCCJIEIOBATEIBCKUX  YUPEKICHUSAX  IPHU
pEIIEHUH  pa3HOOOpPa3HBIX  HAYYHBIX U
NPUKJIAJAHBIX 337]a4 B 00JIACTH OKEaHOJIOTHUH,
reoJIOTUU, TE€OXUMHH, OXPaHbl OKpYKarolen
Cpelibl, MEIULIMHE U T.J.

Puc. 2.4. Buemnuit Bun ananmuzaropa AKIIM-1-
1211.

AMAJTATOPF KIFC0MOLA

..f |
Az ) e
o N

Puc. 2.5. Buemnuit Buja ananuzaropa AKIIM-1-12b u ACpO,-06.

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
AHAJTU3ATOP KHCJIOPO/]IA AKIIM-1-12
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Anamuzatop AKIIM-1-12b B komiuiekte ¢ ACpO,—06 npeaHazHayeH s
U3MEPEHUN  KOHIIGHTpAllMM  KHUCIOpPOJa B KYJbTYpPaJbHBIX  KUAKOCTSX
MUKpPOOHOJIOTUYECKUX U OHUOTEXHOJOTMYECKUX Npou3BOACTB. [lpumensercs s
pelieHus 3a7a4 aHAIUTUYECKOTO0 KOHTPOJISI KUCIOPOIa B OMOTEXHOJIOTUH, MUIIEBON
U (dapMaleBTUYECKON MPOMBIIIIEHHOCTH, a TakKe B 0CO00 YHUCTBIX XMUMHYECKHUX
npousBoacTBax. ACpO,—06 BBIIECPKUBAIOT HEOTPAHUYEHHOE KOJMYECTBO LMKJIIOB
crepuiamMzanud  ocTpeiM mapoM npu T=143°C um P=3 aru. CeHcCOpbl MOIyT
yCTaHaBIMBAThCA B (pepPMEHTEPbl U OMOPEAKTOPHl OTEUECTBEHHOIO M HUMIIOPTHOTO
IIPOU3BOJICTB.

Anamuzatop AKIIM-1-12b B komiuiekte ¢ ACpO,—06 npeaHazHayeH s
U3MEpPEHUN KOHIIEHTPALMU KHUCJIOPOJa B JKUJIKHX M Tra3000pa3HbIX cpelax Mpu
BBICOKHUX JIaBJICHUSIX, B TOM YHCIIe B 1-OM KOHTYpE OXJIaXKICHHUS SIIEPHBIX PEAKTOPOB.
ACpO,—06 BbIIOTHEHBI B KOpPIyCe€ W3 HEpXKaBCIOIIEH cTalu, CHAOXEHBI
KOMIIEHCAaTOpOM BHemHero jaabieHusd. Anamuzatopel AKIIM-1-12b Takxe moryt
NPUMEHSTHCA B XUMHUECKOU U HedTenepepadaThIBaONIel MPOMBIIIIIEHHOCTH, KOT/1a
HEO0OXOMMO MPOBOAUTH M3MEPEHMS] KOHLEHTPAIMU KHUCJIOPOJa B MKUIAKOCTIX WIH
ra3ax Mnpu BBICOKUX JIaBJICHUSIX.

3. IloaroroBka K padore U NPOBEPKA pad0TOCIIOCOOHOCTH AHAJIU3ATOPA.

Buumanme! Tlocne TpaHcrmopTHpOBaHHMS B YCIOBUSX —OTPHIATENBHBIX TEMIIEPATYP
aHAJIM3aTOPHI JOJDKHBI OBITH BBIIEP)KAaHBI B TPAHCIIOPTHOHN Tape MpH HOPMAIBHBIX YCIOBHIX HE
meHee 4 dacoB. Ilpu ornpaBke aHamu3aTopa B 3UMHEE BpeMs roJla aMIEpOMETPHUYECKUE
CEHCOPBI HE 3alOJHSIIOTCS PaCTBOPOM 3JIEKTPOJIUTA, O YEM JIEJIAeTCsl COOTBETCTBYIOIAS 3aMUCh
Ha CTp. 2 HACTOSIIETO PyKOBOACTBA. B 3TOM ciyyae Bam He0OX0AMMO BBITOTHUTD ONEpAIUH 1.
3.3

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

KoOJIIMavKa.

Ecnu TpaHCcOpTHpOBaHKHE aHAIM3ATOPaA OCYIECTBISIIOCh B 3UMHEE
BpeMsl Tojia (CM. CTp. 2), BBIIIOJIHUTE Oonepanuu 1. 3.3. HaCTOSIIEro
PYKOBOJICTBA.

Awmnepomerpuueckuii  ceHcopsl  (AC)  BBITYCKAaHOTCS B
HECKOJIbKMX BapuaHTax UcCHoiaHeHus (cM. 1. 4). Buemnuii Bug AC
MOKa3aH Ha puc. 3.1.

Cencop ACpO,-01 — mocraBnsercs B komiuiekte ¢ AKIIM-1-
12J1.
T Cencop ACpO,-03 - nocrasnsiercss B komiuiekte ¢ AKIIM-1-12T".

Cencop ACpO,-04 — nocrasnsiercs B komiuiekre ¢ AKIIM-1-12T.

Puc. 3.1. Baemnuii Bua amnepomerpuiyeckux ceHcopo ACpO,-01,
ACpO,-03 u ACpO,-04

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
AHAJIU3ATOP KHCJIOPOJA AKIIM-1-12
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OTH CEHCOphl HMEIOT OJIMHAKOBBbIE Ta0apUTHbIE W MPUCOCIUHUTEIbHBIC

pa3Mephl U OTJIMYAIOTCA BHYTPEHHUMU mapaMmeTrpamu. [lapaMeTpsl KaxkJ10ro ceHcopa
ONTUMHU3UPOBAHBI JIJIs1 Kaxaou obnactu npumenenuss AKIIM-1-12
U BBIOpaHBI C YY4E€TOM OCOOCHHOCTEH pelIeHUs] KOHKPETHBIX 3aj]ad #
aHAIUTHYECKOro KOHTpoisi kuciopona. Cencopst ACpO,-01 B
OCHOBHOM HcHOJb3ytoTCs i onpenenenust BIIK u mocraBusitores
co crtanaaptHoil ckiistHkoi BITK. e

Cencopst  ACp0O,-03 u  ACpO,-04 mocraBisitoTcss € o= |
usmeputenbHoit kamepoit (UK) (puc.3.2.). dns Toro, 4To0bI JOCTaTh
cencop u3 UK neobxoanmo cHauanga OTKpYTUTh HAKUHYIO raiiky, a
3aTeM OCTOPO’KHO JJOCTATh CEHCOP.

Puc.3.2. Buewmnuii Buja ceHcopa

B U3MEPUTEIIBHON KaMepe.

IS
Cencop ACpO,-05 nmocTapisieTcsi B KOMIUIEKTE C aHAJIU3aTOPOM
AKIIM-1-12T1. OH ycCTaHOBIEH B TE€PMETUYHON sueiiKe U3
HEPIKABEIOWIEH CTAJIM U PACCYMTAH HA NPOBEICHUE U3MEPECHUMN Ha
riyounax g0 20 m. Tunosast qymna xkabenst ACpO,-05 cocrapinser
6 M. IIpu HE0OXOMMMOCTH TPOBENICHUS U3MEPEHUN Ha TIIyOWHax
Oosee 6 M mMHY Ka0Oess HE0OX0IMMO YTOYHUTh TIPH 3aKase.
‘ Puc. 3.3. BHemHuii BUJ aMIepoMeTpUUECKOr0 CEHcopa
ACpO,-05 morpyHoro Tumna B TepMETUYHOM sTUCHKE.
Jlns Toro, 4roObl J0CTaTh CEHCOp W3
| repMETHUYHON sA4YeWKH HeoO0XOIMMO CHayania ) J
OTKPYTUTh HWKHHI KOpmyc. 3arem, JIeBOM T
pyKoOi1 OepyTcs 3a BEpXHUN KOPIYyC, MPaBOU 3a
il 3 CEHCOp M OCTOpPOKHO JIOCTalOT CEHCOp W3 4 ¥
BEPXHEro KOpIyca. T

Puc.3.4. Buemnuii Bug ceHcopa 6e3
HIDKHETO KOpIyca.

pr—t

o,

Puc. 3.5. Buemnuit Bug ACpO,-05 .
0e3 repMeTUYHON STYSHKH.

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
AHAJIU3ATOP KHCIIOPOJA AKIIM-1-12
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IIpumeuanmne. ACpO,-05 ymioTHsIETCS B BEpXHEM KOPIYCE MOCPEACTBOM
YIUIOTHUTENBHOTO KoJiblia. [losromy, misg Toro utoObl noctath AC u3
BEPXHEr0 KOpIyca, HEOOXOAMMO MPWIOKUTH HEOOJBIIOE YCWIHE IS
npeojosienust cui Tpenus. Crapaiitech ycuine MPUKIAAbIBaTh BIOJIb OCU
AC, He npukacasich K MeMOpaHe, 3aKpETUICHHON Ha TOPLIOBOM MMOBEPXHOCTHU
MeMOpaHHOro KoJirayka. Eciu ceHcop «Impuiui B MeCTe YIIOTHEHUS,
nonpoOyiTe MPOBEPHYTh €ro BOKPYr OCH TI0 YacOBOM CTpEJKe
OTHOCUTEJILHO BEpXHEro Kopmyca. B panbHeiinieM cMmasbiBaiiTe Mecra
YIUIOTHEHHUS CEHCOPA Ba3eIMHOM UJIM BaKYYMHOM CMa3KOM.

Amnepomerpuueckue ceHcopbl ACpO,-06 BBITYCKalOTCA B  HECKOJbKHUX
BapuaHTax HcHojdHeHus (cM. Tabmuuny Ha puc. 3.8). Bxemnwii BuA
aMIIEPOMETPUUYECKUX CEHCOPOB MOKa3aH Ha puc. 3.6.

Cencopsl ACpO,-06 mnocTaBisitoTcsi B
KoMmIuiekTe ¢ aHanuzaropom AKIIM-1-
12b. OHU BBINIOJHEHBI B KOPIycax U3
HEp)KaBeroleil  craid W HUMEIOT
YHUBEpCAJIbHBIE TUIOpPA3MEphl IS HX
YCTaHOBKHU B bepmeHTepbl u
OMOpeakTopbl  OTEYECTBEHHOTO U

3apyOeKHOTO0  TPOU3BOJACTB.  OTHU
CEHCOpPbl  BBIJEPKUBAIOT  HEOrpa-
HUYCHHOE KOJIMYECTBO IIUKJIOB

CTEPWJIM3AIIU  OCTPBIM IIAPOM  IIPH
T=143 °C u P=3 atn.

Puc. 3.6. BHemHuii BUA CTEPUIN3YEMBIX
amrepomeTpuyeckux cencopoB ACpO,-06.

3.3. 3ameHa MeMOpaHHOrO KOJMa4yKa, 3aJIMBKa pacTBopa
AIIEKTPOJIUTA.

Ecnu TpeOyeTcst 3aauTh pacTBOP 3JIEKTPOJUTA (CM. CTp. 2) WU
3aMEHUTh MEMOpaHHBIA  KOJIMAYOK, JOCTAaHbTE CEHCOp U3
U3MEpPUTEIbHON KaMmepbl WM TEePMETUYHOM  SYEHKH, 3aTeM
BBINOJIHUTE onepauuu 1.11. 3.3.1.-3.3.5.

3.3.1. OtkpytuTe Tailky CceHcopa M aKKypaTHO JIOCTaHbTE
AJIEKTPOAHBIN aHCAaMOJIb U3 MEMOPAHHOTO Kojmadka (cM. puc. 3.7).

Puc. 3.7. Buemnuii Bug ACpQO, 6e3
MeMOpaHHOT'O KOJIIayKa.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”

AHAJIU3ATOP KHCIIOPOJA AKIIM-1-12
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BHUMAHMWE He npukacailtecb K 3JEKTPOAHON CUCTEME U CTEKJISIHHOM THJIb3€

PYKaMU. I[ame HC3HAYUTCIIbHOC 3arpsA3HCHUC BHYTPCHHHUX JJICMCHTOB CCHCOpPaA
OTPpHULATCIIBHO CKA3bIBACTCA HaA €TI0 pa60Te.

IIpumeuanne. Eciam »nexkTponHblii aHcaMOib NPWIMN K KOJMA4Ky, TO, TO-
BUJIMMOMY, B HEM BBICOX pPAacTBOp dJEKTposuTa. B 3TOM ciydae 3aneurte ¢
NOMOIIIBIO HITpUla 1 — 2 MII TUCTUITIMPOBAHHON BOJIBI B 3a30P MEXKIY KOJINAYKOM
U DJICKTPOJIHBIM aHcamOinem. Yepe3 2-3 yaca 3aKpUCTAITU30BABIIHUECS COJIHU
pacTtBopsITCs, 1 Bbl 6€3 ycunmii 1ocTaHeTe SJIEKTPOIHBIN aHCaMOJIb.

3.3.2. [Ipomoiite 37eKTPOIHBIN aHCAMOJIb B IUCTHJIZTMPOBAHHON BOJIE, OCTOPOIKHO
yAaJuTe OCTATKU BJard (UIbTPOBAILHON OyMaroil M MOJIOKHUTE €ro Ha calndeTky.
[IpomoiiTe KOJIMa4oK IUCTUIUIMPOBAHHOM BOJOW U CTPAXHUTE OCTABLIYIOCS B HEM

i

D 15

NcnonHenns ACp0:-06

O603HayeHne AC | d, Mm| D, MM | L, MM
ACp0:-06-01 25 25 70
ACp0:-06-02 19 25 150
ACp0-06-03 19 19 200
ACp0O:-06-04 22 22 250

1 - HWXKHMI KopnyC

2 - KONNA4YoK MeMBpaHHbI
3 - KOMbLO YNIOTHUTESBbHOE
4 - KOJ1bLLO YNNOTHUTENBHOE
5 - pacTBop anekTponuTa

6 - aHoa

7 - paTyvK TemMnepaTtypbl

8 - KOMbLO YNNOTHUTENBHOE M0CKoe
9 - cTeknsiHHasA runb3a

10 - kabenb

11 - BTynKa

12 - cucrema membpaH

13 - katon

14 - gpeHa)HbIN KaHan

15 - Kopnyc ceHcopa

BJIATY.

Jlist  3aMeHbl MEMOpPaHHOTO
KOJIIIayka 2 B CTEPUIIU3YEMOM
cencope ACp0O,-06 (cm. puc.3.8)
CHauajla OTKPYTUTE€ HWXKHUU
kopnyc 1, 3aTEM CHUMUTE
MEMOpaHHBIA KOJMAa4oK 2 (CM.
puc. 3.8).

Puc. 3.8.
ACp0O,-06.

Buemnuit  Bug

IIpumeuyanue. B BepxHen yactu

MeMOpaHHOTO KOJIITauKa
YCTaHOBJICHO TePMETH3UPY-
Io11ee KOJIBLIO, MOATOMY
HEO0XO0IUMO MPUIIOKUTD

HEOONIBILIOE YCWIIME BJIOJIb OCHU
CEHCOpa Iyl NPEOAOJIEHUS CHII
TPEHU. Ecnu KOJIIIaYOK
MPUTUI» B MECTE YIUIOTHEHUS,
TO MONpPOOyHTE MPOBEPHYTH €0
BOKPYT OCH.
IIpomotite 3JIEKTPOIHBIN
aHcamOJib  JIUCTUJUTMPOBAHHOM
BOJIOM, OCTOPOXHO  YIAJIUTE
OCTAaTKHU BJard (PUIbTPOBAIBHOM
OyMaroil u TMOJIOKHUTE €ro Ha

canderky. IIpomoiite koJmadyok

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
AHAJIU3ATOP KHCIIOPOJA AKIIM-1-12
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I[HCTHHHHpOBaHHOﬁ BO,Z[OI>'I " CTPAXHUTC OCTABIIYIOCA B HCM BJIAr'y.

3.3.3. C nomomipio ¢akoHa — KamneJbHUIBI 3aJICMTE B CTapblii WM HOBBIM

MeMOpaHHBIA KOJMa4oK 1-2 MiI pacTBOpa AJIEKTPOJUTa, HE AoiuBas 1-2 MM 110
nepBoro OypTuka Ha kosmadke (cMm. puc. 3.7 u 3.8).
Ilpumeuyanune. PacTBop ndyeKTposiMTa TMPEACTaBISIET COO0OH TeneoOpa3HbIi
Oydepnsiii pactBop ¢ HeuTpanbHbiM pH. IlosToMy mipu ero 3ajauBKe Ha
MOBEPXHOCTH MEMOpaHbl WM CTEHKax KOJIMayka BO3MOXHO 00Opa3oBaHuUE
My3bIpbKOB BO3ayXa. JlJis UX ynaneHus cjerka MoCTy4HUTe MO KOJIMadky cOOKy U
OCTaBbTE €r0 B BEPTUKAJIBHOM IOJIOKEHHHM Ha 5 MUHYT. OcTaBlIMeECs My3bIPbKU
BO3/lyXa BCIUIBIBYT Ha MOBEPXHOCTh. IlocMoTpuTe emie pas3, HET JIu B pacTBOpe
3JIEKTPOJIUTA Iy3bIPbKOB BO31yXa.

3.3.4. Coopky cencopoB ACpO,-01 — ACpO,-05 mpoBoauTe CleayOINUM
obpazom:

1. CaBuHBTE pPE3WHOBOE KOJBII0O HA OOKOBOM IMOBEPXHOCTH MEMOPaHHOTO

KOJImayka Ha 1-2 MM HWKe JpeHaXHOTO oTBepcTus (cM. puc. 3.7 u 4.2).

2. Bo3pMuTe 31€KTPOIHBIN aHCaMOJIb U MEJIJICHHO BCTaBHTE H
ero B MeMOpaHHBIM KOJMAYOK B BEPTUKAIBHOM
noJjioxkeHuu. M30BITOK pacTBOpa 3JEKTPOJIUTA JIOJKEH l
BBICTYIIUTh 4epe3 JApeHakHoe oTBepctue 14 (cwm. —
puc.4.2). I'

3. 3akpyTuTe Tailky B MEMOpaHHBIH KOJIIAYOK 10 ymopa.
TopuoBass 4acTh AJIEKTPOJHOTO aHCAMOJIS JIOJDKHA
HATSHYTh MEMOpaHy Ha KOJIMAayKe B BUJI€ 30HTHKA.

4. Ypanure OCTaTKM BJIard C OOKOBOW TOBEPXHOCTH
KOJIMayka U CABUHBTE PE3MHOBOE KOJIBLIO Ha JIPEHAKHOE
OTBEPCTHE.

5. YcraHoBuTE CEHCOP B U3MEPUTEIBHYIO KaMepy (CM. puc.
| l 3.9) u 3aKpyTHTE HAKUIHYIO TalKy 10
' yrnopa (cMm. puc. 3.10 u puc. 3.2)

i Puc. 3.9. YcranoBka ACpO; B UBMEPUTEIBbHYIO KaMepy.

' § IIpu ycranoBke ACpO,-05 B repMeTHUHYHO SYEHKY CHayasa
OCTOPOKHO BCTaBbTE CEHCOP B BEPXHUI KOPITYC SUEUKH (CM. pHC.
3.4), a 3aTeM 3aKpyTUTE HIKHHUI KOPIYC /10 ynopa (cM. puc. 3.3).

Puc. 3.10. ®ukcanus ACpO, B U3MEpUTEILHON KaMmepe.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
AHAJIU3ATOP KHCJIOPOJA AKIIM-1-12
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Ipumeuanmue. [Tepen coopkoit ACpO,-05 pekoMmeHayeTCsl cMa3aTh Ba3eIMHOM
WIM BaKyyMHOM CMa3KoW TepMETH3UPYIOIIME KOJIbIIA, PACIOJIOKEHHBIE B BEPXHEM
KOpIyce.

3.3.5. Coopky cencopa ACpO,-06 (cMm. puc. 3.8) mMpoBOAUTE CIIECAYIOIINM
obpazom:

1. YOequtech B HaIWYUU TEePMETUUPYIOUIETO Koyiblla 8 Ha OOKOBOM

MOBEPXHOCTH JIEKTPOAHOTO aHCaMOJIsl.

2. Bo3pMHTE METAIUIMYECKUH KOPIYC C 3JEKTPOJAHBIM aHCaMOJIeM U MEJIEHHO
BCTaBbT€ B MEMOpAHHBIN KOJMAYOK 2 B BEPTHKAIHLHOM IOJOKEHUU (pHC.
3.8). MU3ObITOK pacTBOpa dIEKTPOJMTA JOJKEH BBICTYNUTH uepes
JpEeHaXKHbIN KaHal 14 Ha OOKOBOW MOBEPXHOCTH AJIEKTPOTHOTO aHCAMOJIS.

3. Ynanute canderkoil BBICTYNMBIIME KaIUIM OJJIEKTPOJIUTAa C OOKOBOIA
MOBEPXHOCTH KOJIIAYKA.

4. 3akpytuTe HIWXKHHM Koprmyc 1 ceHcopa a0 ymopa. TopiioBas YacTh
AJIIEKTPOHOTO aHCaMOJIsl AOHKHA HATSHYTh CUCTEMY MEMOpaH Ha KOJIIayKe
B BU/JIC 30HTA.

3.3.6 BxirounTe aHanmuzatop ¢ MOMOINbIO KiaBuln «Bxm», ynepxuBas ee B
TeyeHue 5 cek. [locnme BKIIOUEHHMs aHaIM3aTOpa pa3facTcsi 3BYKOBOW CHUTHAJ, Ha
nuciiee cHavaynia mosiButcs Jorotun ¢upMbl «Anbpa BACCEHC»,  3arem
aHAJIM3aTOP MEPEHIET B PEKUM U3MEPEHU.

3.3.7. B cnydyae HEOOXOJUMOCTH MPOU3BEIUTE 3aps]l AaKKyMYJSTOPHOM
Oarapeu. MlnnukaTop 3apsijia BbIBEJCH B HUKHUM JIEBBIN YTroJl TUCIUIES aHaIu3aTopa.
3alITPpUXOBAHHBIA HHJUKATOP CBUICTENBCTBYET O IIOJIHOM 3apsnae Oartapeu. B
cily4yae, €clid MHIUKATOp HAuyHeT MUraTh (IPU 3TOM MOCIHBIIMIMTCS MPEPHIBUCTHIN
3BYKOBOM  CHTHaJI), aKKyMYyJATOpPHYIO  OaTaperd  HEOOXOAMMO  3apsiuTh.
[loacoenuuure 010K muTaHus K aHanuzatopy (cm. puc. 4.1-1), a 3aTteM K ceTH
nepeMmeHHoro Toka 220B ¢ gactorori 50 I'u. Jlns Gosee OvicTporo 3apsjua OGatapeu
aHAIM3aTOP MOXKHO BBIKIIOYUTH. [ aroro Haxkmute kiasuiny «Bxi/Beikm»y u
yAEepKUBAaWTE €€ B HaXaTOM COCTOSHUM B TedueHue S5 cek. [lpoimecc 3apsaa
oToOpaxkaercs JIBUKEHUEM 3aIITPUXOBAHHOU o0racTu UHIUKATOPA.
AKKyMyJsiTOpHast 6aTapes 3apsautcs yepe3 12-15 gacos.

BHUMAHUWE! Jlna npomieHuss  cpoka  CIYKObl  aKKymyJsaTopa
pPEKOMEHIyeTcsl padoTaTh 10 €ro MOJHOTO pa3psiia.

[Ipn yciaoBUM MPaBWIBHOM JKCIUTyaTallMM, TMOJIHOCTBIO  3apsKEHHOM
aKKyMYJISITOpHOU Oatapen xBaraeT mnpuobimsutenbHo Ha 100 gacoB pabotel (6e3
MOJICBETKH JUCILIES ).

Hayuno-npouseoocmeennan Qupma “ BUOAHAJTUTHYECKHE CHCTEMbI H CEHCOPBI”
AHAJIU3ATOP KHCIIOPOJA AKIIM-1-12
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4. YCTPOHUCTBO U NPUHIIUII JEHCTBUSI AHAJIN3ATOPA
4.1. Onucanne KOHCTPYKIUM U CBOICTB aHAJIU3aTOPA.
Buemnuii Bua ananuszatopa npeacraBieH Ha puc. 4.1.

AHATIBATOP KHCIOPOLA

< EICIOR
il : LI
h

Puc. 4.1. BHewnnii Bup ananuzaropa kuciopoaa AKIIM-1-12.
1. M3mepurenbHoe ycTpoiictBo AKIIM-1-12.

Knasuarypa.

Krnapuma «Bxi/Beikm.

I'paduueckuit nucrei..

KiaBuiiia BKIIFOUEHMSI/BBIKITIOUEHUS TTOICBETKHU.

AMIEPOMETPUUECKUI CEHCOP.

AR
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Puc. 4.1-1. Buemnuii Bun ananuzartopa kuciaopoga AKIIM-1-12.
a) — BUJ ClieBa, 0) — BUJ CIIpaBa:

1 — pemenok

2 — ammniepomerpudeckuii cencop ACpO, (i UK ¢ ACpO,)

3 — KaTyuka A YKJIaJKu Kabens

4 — THe3710 N7ISl IOAKITFOUYECHHS OJTI0OKa TUTAHUS

5 — rHe30 it noakitoueHus kadens RS-kanana (RS-232)

6 — pa3zbem s noakiaoueHuss ACpO,

7 — nepxarenb ais kperienuss ACpO2-05 uinm u3MepuTesbHON KaMepbl
8 — BUHTBI COSAMHSIONINE BEPXHUM U HIKHUN OTCEKH aHAIN3aTopa
9, 10 — HIXKHUI U BEpXHUN OTCEKH aHAIU3aTopa

11 — MecTO pacnonaoXeHne akKyMyJIATopa.

AHanmu3aTop COCTOMT W3 HW3MEpUTeNbHOro ycrpoiictBa 1 (cm.. puc. 4.1) u

amriepoMeTpuyeckoro cencopa 6. OH UMEET MPOYHBIN, JIUTON BOJOHENPOHUIIAEMBIIT
KopIyc creneHu mnbuieBnaro3amutel [P-65. Ha nuueBoil maHenu aHanuzaropa
pacriooxxeH rpaduueckuii Tuctuieit 4 u knaBuarypa 2. Jlucruied mmeer moJacBeTKY,
41O OOJIeryaeT MoJib30BaHUE aHAM3aTOPOM B 3aTEeMHEHHBIX moMmenieHusx. Kopmyc
aHajgu3aTopa COCTOMT W3 ABYyX otrcekoB 9, 10 (cm. puc. 4.1-1), repMeTHYHO
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COCIMHEHHBIX MEXJy CO0OM C MOMOIIBI0 IIECTH BUHTOB &, pPACMOIOKEHHBIX B
yriyOneHusax HUKHero orceka. Ha 00KOBOM MOBEPXHOCTH HUKHETO OTceka 9 ¢ jeBoit
CTOPOHBI PACMOJIOKEHBI THE3/1a 4,5 11 MOAKIIoYeHUs O0J0Ka nuTanus U kaodens RS-
ka"Hama (RS-232 wmm RS-485). C mpaBoii CTOpPOHBI PACMONIOKEH pa3zbeéM 6 Is
NOJKJIIOYEHHUST amMIepoMeTpudeckoro cencopa 2. [ns yxmanku kabemns ACpO,
npeaycMoTpena karymika 3. [ns kperienus uzmeputenbHoit kamepbl ¢ ACpO, (wu
ACpO2-05) mpeaycMOTpeH naepikareilb 7, 3aKpeIuieHHbIM Ha Karymke 3. Jlus
KpEIUICHUS] aHajau3aTtopa Ha MPOOOOTOOPHBIX TOUKAX WM «II0 MECTY» H3MEpPEHHUS
NpEAHA3HAYEH PEMEIIOK |, 3aKpeIyICHHbIM MOJ KAaTyIIKOW 3 Ha HUXKHEM OTceke 9
aHaJIu3aTopa.

B 3aBucuMOCTH OT BapuaHTa MCIIOJIHEHMs aHaiu3aTtopa (CM. M. 2) U 3aJlayu
UCCIICOBAHUS ~ aMIIEPOMETPUYECKHI  CEHCOpP  MOXET  yCTaHaBJIMBAaTbCA B
U3MEPUTENBHYIO KaMepy, cTaHnapTHyr cKIMHKY BIIK mnm HemocpencTBEHHO «I1o
MECTY», HalIpuUMep, OMopeakTop, PepMeHTep, TPyOOnpoBOI, a3POTEHK U T.I.

AHanmuzatop paboTaeT MOJ YNpaBJICHUEM MHUKPOKOHTpOJIEpa U HUMEET
npocto W ynoOHbii st Ilomp3oBarens mnporpamMmMHblii uHTEpdeiic. bombioit
rpaduueckuil JUCIUIe U KiIaBuaTypa U3 BOCbMHU KJaBUII MO3BOJIAIOT [lonk30Barento
YOpPaBJISATh pabOTONM aHAIMU3aTOpa, OCYUIECTBISATH PA3JIUYHBIE BUJIBI HACTPOEK H
KaJMOpOBOK, 3alUChIBaTh U BBIBOAWTH MHGOPMALMIO HA AUCIUICH aHalu3aTropa,
KOMITBIOTEp M JIp. BHEIIHWE YCTpOWCTBA. BkitoueHue (BBIKIIOUEHHE) aHAIM3aTopa
OCYUIECTBJISIETCSl C MOMOIIBI0 KiaBuiu 3 (cM. puc. 4.1), mpu 3TOM HEOOXOAUMO
YAEPKUBATh €€ B HAXXKAaTOM COCTOSIHUM B TeueHue 5 cek. Bximouenue Ha 30 cek. u
BBIKJIFOYEHUE TIOJICBETKH JHUCIUIES OCYIIECTBISETCA C MOMOIIbI0 KinaBumu 4. [{ns
YBEJIMYECHUS] BpEMEHU JCHCTBUS MOACBETKU 10 3 MUH. HEOOXOIUMO HaXaTh KIJIABUIIY
NEPEMEILIECHUSI  Kypcopa «BIIPABO», «BIIEBO», WU «BBEpPX». YIIPABICHUE
aHaJIM3aTOPOM OYEHb MPOCTOE M CBOAMUTCS K BBIOOPY HYXHBIX onuuil «MeHio» u
OTBETaM Ha BOIpochl myTeM HaxaTus kiaBuml «a» (Box) u «Her» (Otmena).
QDyHKIHMEN YEThIpEX KIABUII CO CTPEJIKAMH SIBIISIETCS INEPEMEIIECHHUE Kypcopa Ha
JUCIUIEE aHaIM3aTopa WM YCTAaHOBKAa BBOJUMMBIX LHUGP TMOJ0OHO KIIaBHUIIAM
«Oounbiie» «Mmenbliey. KnaBumm «BrpaBoy», «BieBo» Takke HCHIONB3YIOTCA s
NEPEJIUCThIBAHUS CTPaHUI] OJOKHOTa WM TMPOTOKOJA. AJTOPUTMBI yIPABICHUS
MOCTPOEHBl TaKUM O00pa3oM, UYTO aHaJIM3aTOp «BEAET» OMepaTropa, HCKIIoYas
BO3MOYHBIE OIIMOKH B €ro padore.

WUnrtepdeiic  [lonp3oBaTenss W OporpaMMHOE  OOECIEUEHHE  PeaTu3yloT
BBITIOJIHEHUE CIIEAYIOMUX QYHKIUNA U PEKUMOB padOThl aHAIM3ATOpA:
- YCWJICHHE CUTHAJOB aMIIEPOMETPUUYECKOTO CEHCOpa M BCTPOEHHOI'O JAaTUMKa

TEeMIIepaTyphbl, UX Ipeodpa3zoBaHuE U OTOOpaKEHUE Ha AUCILIEE;

- CaMOJMarHoCTUKY pabOTOCIOCOOHOCTH aHAIM3aTOpa U aAMIIEPOMETPUUECKOrO

CEHcOopa;

- BBIOOp U3MepSAeMOW BENWYMHBL: [MapIUAIBLHOTO JaBJIICHHUS KHUCJIOPOJa,

MIPOLIEHTHOTO COAEPKAHUS UM MAaCCOBOW KOHIIEHTPALUU;

- BbIOOp yAOOHOW 1Jsi omeparopa €IUHUIBI H3MEPEHUS C BO3MOXKHOCTBIO

MOCJEAYIOIINX MEPEXONOB B IPYTU€ €IUHUIIBI;
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- KaJIMOpOBKY aHAJIM3aTOpa MO0 MOBEPOYHBIM Ia30BbIM CMECSIM, aBTOMATHYECKYIO
KaMOpOBKY MO aTMOC(PEpPHOMY BO3/AyXYy HACBIIIEHHOMY MapaMH BOJAbI U
crieruaibHble KaTMOPOBKYU JIJisi 00ecleyeHus U3MEPEHUN B HEBOJIHBIX Cpelax:
COKH, TUBO, KYJIbTYPAJIbHBIE )KUJIKOCTU, OPTaHUYECKUE KUIAKOCTH U T.II.;

- YCTaHOBKY BEPXHEro W HW)KHETO MpeJeioB cpabaTbhlBaHMsI CUTHAIHM3ALUU C
ABTOMATHUYECKUM OTpE/ICICHUEM 30HbI TUCTEPE3UCA;

- BO3MO’KHOCTh BHECEHHS] KOPPEKLIUU B MOKAa3aHUs aHAIM3aTOpa B 3aBUCUMOCTH
0T 0aPOMETPUYECKOTO AaBICHUS U COJICHOCTH;

- aBTOMAaTHMYECKOE YCTPAHEHHE CUCTEMATHYECKUX MOTPENIHOCTEeH H3MEpEeHUH,
00ycnoBIEHHBIX Y(P(EKTOM «OXJAKIACHUS MEMOpPaHB» U «IOTPEOICHUEM)
kucioposa camum AC;

- mepeaady MHGOPMAIMKM HA KOHTPOJUIEp WK nepcoHanbHbiil komnbiotep (I1K)
¢ momoIbio nudpoporo kanaima RS-232;

- MPOTOKOJUPOBAHHE OTCUETOB TIOKA3aHMM aHAIM3aTOpa BO BHYTPEHHIOKO
SHEProOHE3aBUCUMYIO0 TMaMATh C 3aJaBa€MbIM I[E€PUOJIOM, BO3MOXHOCTb
nepenayu 3anpoTOKoIupoBaHHBIX JaHHBIX Ha [IK w BbIBoja Ha gucruiei
aHaJIM3aTOpa B TAOJIMYHOM WM rpaduuecKoM BUJIE;

- 3aluch OTCYETOB IOKA3aHHWM aHajau3aTropa MO KOMaHJE C KJaBUATyphl B
AJNIEKTPOHHBIN OJIOKHOT C BO3MOXKHOCTBHIO X mnepenaun Ha [IK u BbIBojga Ha
JUCIUIeH aHanM3aTopa;

- Bbluucinenne BenuuuHbl BIIK 1o pe3ynbraram wu3sMepeHuid ¢ ydeTom
pazBenenus corinacHo metoauke [THD 14.1:2:3.4.123-97.

Kaxnpiii u3 BapuanToB ucnosineHus anaiuzaropa AKIIM-1-12 opuentupoBan Ha
KOHKpETHBIE 00JIACTH HAPOJIHOTO XO35HUCTBA U KOHKPETHBIC 3a/1a4u aHAIUTUYECKOTO
KOHTPOJsL Kucilopoia. B 3aBucumocT OT 00JacTM NPUMEHEHHMS U 3a7a4dd
UCCJICIOBAHUS  QHAIM3aTOp  KOMIUIEKTYETCS  CHEIUalIbHO  pa3pabOoTaHHBIM
aMIepoMeTpUYecKUM ceHcopoM. braronapst yauBepcaibHocTu ananuzaropa AKIIM-
1-12 xaxaplii CEHCOp COBMECTUM C U3MEPUTEIBHBIM YCTPOWCTBOM aHAIU3ATOPA.

4.2. Onucanme CBOMCTB M KOHCTPYKIUM AaMIIEPOMETPHYECKHX CEHCOPOB.

AMIEpOMETPUUECKUE CEHCOPBI, Ucnoiab3yemble B aHanuzarope AKIIM-1-12, no
CBOMM (DYHKIIMOHAJBHBIM BO3MOXXHOCTSAM JICJSTCS HA JiBa THIA: CEHCOPBI
napuuaipHoro gasieHust kuciopoga (ACpO;) U ceHCOpbl KOHLEHTPALMHU
pactBopeHHoro kuciopoja (ACcO,) [1,2].

AMIIEpOMETPUYECKUE CEHCOPBI NapuuanbHOro aasieHus kuciaopoaa (ACpO,)
MOTYT TPHUMEHSTHCS IS aHAIM3a Kak ra3000pa3HbIX, TaK U KUAKUX cpel. Takue
CEHCOpHI 00JIaJJal0T BBICOKOM CEIEKTUBHOCTHIO K KHUCIOPOAY M HE TOJBEPKEHBI
BIUSHUIO JPYTUX DJICKTPOXUMUYECKH AKTHBHBIX Ta30B, HMOHOB, OHOJIOTHYECKHUX
MOJIEKYJ1 M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM, MPUCYTCTBYIOIIHMX B
ananmusupyemon cpene. IIpororunom ACpO, siBisercs anektpon Kmapka [3]. OO0
«HIID «Ansha BACCEHC» Beimyckaet mecth mogudukaiuit ACpO,, KOHCTPYKIIUH
KOTOPBIX pa3pabOoTaHbl C Y4Ye€TOM OCOOCHHOCTEHM | crHenuduKd MpOBEICHHS
U3MEPEHUN B Ppa3MYHBIX O0JACTSIX HAPOJHOTO XO3AWCTBA TIPH  PEIICHHUH
Pa3HOOOpa3HBIX 3a/7ad AHAIMTUYECKOTO KOHTPOJS KHciIopona. KoHCTpyKTHBHBIE
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napamMeTpbl M MaTepHalibl 3JEMEHTOB KaXKJIOI0 BapHaHTa HCIIOJHEHHSI CEHCOpa
ONTUMHU3UPOBAHBI, UTO obecrneumsio aHanuzaTopam kuciaopona AKIIM-1-12 nyumme
METPOJIOTUYECKUE U JKCIUTyaTal[MOHHbIE XapaKTEPUCTUKU IO CPaBHEHHUIO C
M3BECTHBIMU 3apyOCKHBIMU U OTeuecTBeHHbIMH aHasoramu. ACpO, 0051a1a10T 04EHb
HU3KUM MOTpeOJEeHUEM KHUCIOpOoJa W3 aHanu3upyeMmor cpeabl. biaromapst stomy
CBOMCTBY 00€CIEeUnBACTCS «HEPA3PYIIAIOIINA KOHTPOIbY aHATU3UPYEMOM KUAKOCTH
U JIOCTUTaeTCsl BBICOKAs HAJIEKHOCTh U JOCTOBEPHOCTH PE3YJIbTATOB HU3MEPEHHIA.
CeHcopbl 3TOr0 THUMA KaJUOpPYIOTCA MO aTMOC(hEepHOMY BO3IYXY, JOJTOBEYHBI,
MPOCTHl U HENOPOTW B 3KCIUlyaranuu. Takue ceHcopsl B komruiekte AKIIM-1-12
MOTYT MCHOJIb30BaThCs JJisi aHAIM3a KUCIOpOJAa B raszax, B NMPECHBIX U COJICHBIX
Bojax. IIpum wu3MepeHusx B coJeHbIX Boaax B aHanuzatope AKIIM-1-12
PEeIyCMOTPEHAa BO3MOXKHOCTh BHECEHHUS! KOPPEKIMH Ha coJieHOCTh. [lompaBka Ha
COJICHOCTh JIOJDKHA BHOCHUTBCS IO PE3YJIbTaTaM KOHIYKTOMETPUUYECKUX U3MEPEHUH B
nepecuyete Ha NaCl. Amnepomerpudeckue ceHcopbl ACpO, B komruiekte AKIIM-1-
12 Moryr Takke HCIOJb30BaThbCs [JIs HM3MEPEHHM MacCcOBOM KOHIIEHTpallUU
KHUCIIOPOJa B KYJbTYPAIbHBIX KUAKOCTSIX OMOTEXHOJIOTMYECKUX MMPOU3BOCTB, MHBE,
BHUHE, MOJIOKE, COKax W Ap. KuAKocTsX. s mpoBeneHHs] TaKMX H3MEPEHUH B
ananmuzarope AKIIM-1-12 npemycMoTpeHa METOJIMKA CHEIUMATBbHONW KaTuOpPOBKH
ceHcopa 1o armocepHomMy Bo3nyxy. CrenyeT 3aMeTHTb, YTO TaKUE W3MEpPEHHUS
OyayT MpPOBOJIUTHCS C MEHbBIIEH TOYHOCTHIO IO CPAaBHEHUIO C HM3MEPEHUSIMHU
KOHIIEHTpAI[MU KHUCIOPOJa B BOJHBIX PacTBOpax. ITO OOBSICHIETCS TEM, YTO CUTHAI
ACpO, mpsMO TPOMOPLHMOHATIEH MNapIUaJIbHOMY JaBICHUIO KHCIOpOJa, a
TeMIIepaTypHble 3aBUCUMOCTU KOA(D(PUIIMEHTOB PAaCTBOPUMOCTH KHCIOpOJa B ITHUX
KUIKOCTSIX HE SBISIOTCS JIOCTOBEPHO YCTAaHOBJIEHHBIMH. bojee anekBaTHBIMU
JAHHOM  3aJaye  KCCIICOBAaHUSl  SBJISIOTCA  aMIIEPOMETPUYECKHE  CEHCOPBI
KOHIIEHTpaILMU pacTBopeHHOro kucyiopoaa ACcO..

AMIIEpOMETPUYECKHE CEHCOPbl KOHIIEHTPAIMKM PACTBOPEHHOIO  KHUCJIOPOJa
(ACcO;) MOryT HpUMEHATbCS I aHAIW3a XKUAKUX CPel C HEU3BECTHBIMU
KoaduIeHTaMu pacTBOPUMOCTH Kuciaopoaa. CeHCophl 3TOTO TUma, 001aaasi TeMU
xe pocrouHctBaMu uyTto U ACpO,, oTiAMYalOTCs CBOMMHU (YHKIIMOHAJIbHBIMU
CBOMCTBaMHU, a UMEHHO, u3MeputenbHblii curHal ACcO, npsMo NponoprruOHaTIEeH
MacCOBOM KOHIICHTPALlMU PACTBOPEHHOTO KUCIOPOAA B aHAJIU3UPYEMOU KUIAKOCTH.
JlJist 3TOrO THUIMA CEHCOPOB HE TPeOyeTCs BHECEHHWE KOPPEKIMH Ha TEeMIEPATypPHYIO
3aBUCUMOCTH KO3(PPUIMEeHTa paCTBOPUMOCTH KUCIOPOJa B UCCIEAYEMOM KUIKOCTH.
KanubpoBka Takux CEHCOPOB MOKET MPOBOJUTHCS MO TUCTUILUIMPOBAHHON BOJE U
COJIEBBIM pACTBOpaM, HACBIIIEHHBIM KHUCJIOPOJOM Bo3ayxa. [lpumopurer cosnanus
AC, pabotarolmux B pEKHUME H3MEPEHUsT MacCOBOW KOHIEHTPALMH KHCIOPOJa,
npuHaIekuT pupme «Anbspa BACCEHC .

Konctpyknusa ACpO,-01 sBusiercs 0a30BOMl MOJENbIO aMIEPOMETPUUYECKUX
CEHCOPOB MapUUAIBHOTO J1aBjieHus kuciopoja. Buemnnit Bug ACpO,-01 nokasan Ha
puc. 4.2.
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Puc. 4.2. Buemnuit Bug ACp0O,-01, ACpO,-03 u ACpO,-04.

ACpO,-01 mpexacraBisier coO0H AIEKTPOIUTUIECKYIO STUCHKY, 00pa30BaHHYIO
ANEKTPOJHON cucTeMoll - kKarogoMm 13 ®  xyopcepeOpstHBIM — aHOJIOM 6,
NOTPYKEHHBIMA B PAacTBOpP AJEKTposiuTa 5. DJIEKTPOXUMHUYECKas s4yerKa
pacrojoKeHa B Kopiyce 2 U OTJIeJIeHa OT aHaJU3UPYEMOU Cpeabl Ta30IPOHUIIAEMON
MeMOpaHoi 12. DieKkTpoaHas CHCTeMa 3aKpeIjieHa B CTCKISTHHOW MMIMHAPUYCCKOMN
ruibs3e 9 tak, 4to katoa 13 pacrosokeH BJ0JIb €€ OCH U KOHTAKTUPYET C PAaCTBOPOM
ANEKTPOIUTA 5 CO CTOPOHBI TOPIIOBOM YacTH THIB3BI 9, a XjopcepeOpsaHbIii aHoj 6
pacmnoyioxkeH Ha OOKOBOW MOBEPXHOCTH THIIB3BI 9. ["a3omponuriaemass memopana 12
3aKperieHa Ha TOPLOBOM YacTu Kopmyca 2. ['epmeTrusanusi 31€KTPOIUTHYECKON
SYEUKU OCYUIECTBIISIETCS C MOMOIIBIO YIUIOTHUTENBHOTO Kouiblla 3 u raiiku 1. Ha

OOKOBOI MOBEPXHOCTU KOpIyca 2 UMEETCS APEHaKHOEe oTBepcTue 14 mis yaaieHus
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n30bITKa pacTBopa odnekTposuta 5. Awmnepomerpudeckuii ceHcop ACpO,-01
CHA0XXEH CUCTEMOM TEPMOKOMIIEHCAIIMY, BBOJUMOW Ha CBOMICTBA ra30MpOHUIIAEMOM
MeMOpaHbl U/WIN TEMIEPATYPHYIO 3aBUCHUMOCTh PAaCTBOPUMOCTH KUCJIOPOJia B BOJE.
JlaTuuk TemriepaTypbl 7 BIASH B TOPILOBYIO YacTh CTEKISIHHOM THUIB3bI 9.
Pacnionosxenue naturika temriepaTypsl 7 U kaTona 13 B HEmoOCpeICTBEHHON OJIM30CTH
OT aHAJIM3UPYEMOH KUIKOCTH 0OECIEeUUBAIOT BHICOKYIO TOYHOCTh M IKCIPECCHOCTD
u3Mepenuid. Takoe pacnoyioKeHHe JaTYMKa TeMIepaTypbl 7 MO3BOJSET UCKIIOYHUTD
OIIKUOKH MPHU KaTHOPOBKE CEHCOpa MO aTMOC(HEPHOMY BO3YXY, BOSHUKAIOIIUE U3-3a
COXJIOKIEHUS» MEMOpaHbl BCJIEACTBUE HCIApEeHUs] BJIard C €€ TMOBEPXHOCTH.
PaBeHCTBO TMOCTOSIHHBIX BpPEMEHHM OTBETa aMIIEPOMETPUUYECKOrO0 CEHCopa Ha
M3MEHEHHS] KOHLIEHTPAIMU KHUCJIOPOJia U TeMIEpaTypbl aHATU3UPYEMOUN KUIAKOCTH
MO3BOJISIET CHU3UTh JMUHAMUYECKYIO TOrPEIIHOCTh HM3MEpPEHUH U 00ECHeUHTh
BBICOKYI0 TOYHOCTH TepmokomneHcauu. ACpO,-01 MoxkeT ycTraHaBIMBaThCS B
MPOTOYHYIO U3MEPUTENIBHYIO KaMepy U B cTaHaapTHbie CKIsSHKH BITK—150-29/32-
14/23 (IlpousBoautennp - OOO "Creknonadeepsuc", r. Kmun, M.O., mmudp npu
3akaze 560). brmaromaps maiiomy NOTpeOJEHUIO KHUCIOpOAa aMIIEPOMETPUYECKUM
CEHCOPOM, OH MOJKET HUCIOIB30BATHCA ISl «In Vitro» u3MepeHuit B Mukpornpoodax (50
Mki1). B atom ciiygae ACpO,-01 ycraHaBiauBaeTCsi B M3MEPUTEIBbHYIO KaMmepy IS
«mukpoananuzay (MKMA).

Koncrpykuusa ACpO,-03 ornuuaercs ot 6asoBoii moaenu ACpO,-01 Oonee
BBICOKOM 4YBCTBUTEJIBHOCTHIO, TIO3TOMY JUIMHA KaOeJssi TOr0 CEHCOpa MOXKET OBITh
o xenaHuro 3akazuuka ysenuueHa 10 10 M. CeHcopbl 3TOM MoaudUKAIUU MOTYT
YCTaHABJIMBAThCA B MPOTOYHYID M3MEPUTENbHYIO KaMepy U B KOMIUIEKTE
ananmuzaropa AKIIM-1-12I" npenHazHadyeHsl [Ji aQHAJIUTUYECKOTO KOHTPOJIS
KHCIIOpOJia B TIOTOKE ra30B, MPOTEKAIOUIUX YePe3 UBMEPUTEIbHYIO KaMepy.

Koncerpykimsa ACp0O,-03 ornuuaercs ot momenu ACpO,-01 noselmeHHOR
YYBCTBUTEJIBHOCTHIO U MPEJEIbHO HU3KOM BEIMUMHON OCTATOYHOT'O TOKA.

Koncerpykimsas  ACpO,-04 otmmuaercs or moxenu ACpO,-03  Hammuuem
JOTIOJIHUTEJIPHOW 3aluTHOM MemOpanbsl 8 (cM. puc. 4.2), pacrnojoXeHHOW Ha
BHEIIHEH MOBEPXHOCTH Ta3omnpoHuniaeMord mMemOpansl 12. Hamuume memOpanbl 8
o0OecrieynBaeT JIOMOJIHUTEIBHYIO CTENEHb 3allUThl JJIEKTPOAHOW CHUCTEMBI H
ra3onpoHUIaeMoll MemOpaHbl 12 OT TOBpPEXIEHUN, BBI3BAHHBIX MEpenaaaMu
JABJICHUHN B aHAIM3UPYEMOM >KMJIKOCTU W HAJIM4YMEM B HEW TBepAbIX yactull. Kpome
TOrO, Ojarojapsi 3allMTHOW MeMOpaHe 8, CHUXKAETCS 3aBUCHUMOCTb IOKA3aHUM OT
CKOPOCTH TIOTOKA aHAJM3UpyeMOM kuaKocTu. binarogaps atum cBorictBam ACpO,-03
nu ACp0O,-04 B kommuiekte ¢ aHanuzatopoM AKIIM-1-12T nHamm mumpokoe
NPUMEHEHUE B TEIUIOAHEPTETUKE M MPOMBIIUICHHOCTH MPU OMNPEEICHUHN CIIEeI0BbIX
KOJIMYECTB KHCIIOPOJA B KUAKOCTSIX, HAIpPUMEp, MPU OMEPATUBHOM XUMKOHTPOJIE
npoueccoB BojionoaArotoBku Ha TOL, 'POC, ADC u Ttemocetsx. s pemeHus 3Tux
3agay ACp0O,-03 u ACpO,-04 ycraHaBiauMBalOTCA B NPOTOUYHBIE U3MEPUTEIbHbBIC
KaMephbl, CHa0XEHHbIE BCTPOECHHBIM OOpaTHBIM KjanmaHoMm (cM. puc. 3.2). Bricokue
METPOJIOTUYECKUE XaPAKTEPUCTUKU, CBONCTBEHHBIE 3THM CEHCOpaM, OOeCIeUMIIH
«HEpa3pyIIAIINI KOHTPOJIb aHAJTU3UPYEMOM MPOObI, YTO MO3BOJIMIIO OTKA3aThCs
OT MEPETUBHBIX YCTPOUCTB U CTAOMIIM3aTOPOB PACX0/a, TPAAUIIMOHHO TPUMEHSIEMbIX
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B aHAJIOTUYHBIX MPUOOpax 3apyOEeKHOTO U OTEUECTBEHHOI'O MPOU3BOJCTBA. Jpyroii
BaXHOU 0c00eHHOCTHIO ceHCOpoB ACpO,-03 u ACpO,-04, BRITOJHO OTIWYAIOIICH
aHam3atop AKIIM-1-12T oOT U3BECTHBIX aHAJOIOB, SBIISIETCA HE3aBUCHUMOCTH
MOKa3aHWM OT TPHUCYTCTBUS B aHAJIM3UPYEMOM JKHJIKOCTH PaCTBOPEHHOIO
MOJICKYJISIPHOTO BOJI0po/ia (ITPOayKTa KOPPO3HUH ).

Konctpyknus ACpO,-05 otnnuaercst ot 6azosoit mogenu ACpO,-01 tem, uto
aMIIEpOMETPUYECKUI  CEHCOp  YCTAHABJIMBACTCS B  TEPMETUUYHYIO  SUCHKY,
npeAHa3HAYCHHYIO I MPOBEACHUS M3MEPEHMM KHCiIopoaa Ha riayoune g0 20 wm.
Buemmnuit Bug ACpO,-05 nokazan Ha puc. 4.3. B 6a30Bo#i mocraBke ajiMHa KaOess
ACpO,-05 cocrabisier 4 M. Ilpu HeoOXomUMOCTH UIMHA KaOelsi MOXKET OBbITh
corjlacoBaHa MpH 3aKase.

b o .
: 1+
2
’ 1. AMIIEpOMETPUUYECKUN CEHCOP.
1 2. 3alUTHBIN KOpIyC.
| _t 3. Konp110 yIJIOTHUTENBHOE.
-~ i
4. 3amuTHas raika.
5. Koub110 yIUIOTHUTENBHOE.
— ) 4 | 6. KoJb110 yIJIOTHUTENBHOE.
) 7. JIpeHaxxHoe OTBEpCTHE.
[

Puc. 4.3. Buemnuii Bug ACpO,-05 norpykHoro tuna.

I'epmeTnynas syeiika, cocrtosimas u3 kopmyca 2 (cm. puc. 4.3) u raiku 4,
U30JIMPYET aMIIEPOMETPUUYECKUN ceHCOop | OT aHaTU3UPyEeMOil JKUJKOCTH C TTIOMOIIBIO
YIUIOTHUTENBHBIX KoJien 3, 5 u 6. Ilpu 3akpyuuBanuu raiiku 4 10 ynopa KoJblo 6
nebopMHUpyeTCsT U TepMETU3UpyeT JpeHaxkHoe oreBepctue 7. Kopmyc 2,
BeIcTynawomumii 3a npeaensl ACpO,-05, 3amuinaer 4yBCTBUTEIbHYIO YacTh CEHCOpa
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OT BO3MOXKHBIX YJIapOB O JIHO BOJIOEMA WJIM TBEpJbIE MpeAMEThl. B HIbKHEW yacTu
KOpIyca 2 BBITIOJIHEHBI YEThIPE OKHA, Yepe3 KOTOpbIE My3bIPbKU BO3/yXa CBOOOIHO
BBIXOJIT TMpU TOTPYKeHMH ceHcopa Ha riayouny. Cdepudeckas ¢opma
gyBcTBUTENIbHOM moBepxHOCcTH ACpO,-05 Takke cnocoOCcTByeT CBOOOTHOMY
YAAJICHUIO My3bIPbKOB BO3/yXa, IMOJHUMAIOIIMXCS BBEPX B MPOIECCE adpaluu.
Marnoe notpebienue kuciaoponaa anekTpoaHoit cucremonn ACpO,-05 u moctaTouHo
OOJIBIIIE OKHA B HIDKHEH 4acTu Kopmyca 2 Mo3BOJISIIOT ucnonb3oBath AKIIM-1-1211
JUIsT U3MEPEHHI KHUCIIOpoJla KaK B IEPEMEUIMBAEMbIX, TaK W B HEMOJBHKHBIX
x)uakoctsx. Hanbomneiee pacnpoctpanenue anaauszatopbl AKIIM-1-121I1 nonyuunu
Ha CTAHLHUAX adpaluu U OUOJOTMYECKON OYMCTKH CTOYHBIX BOJ, B PHIOOBOAYECKHUX
XO35IUCTBAX W MPHU HKOJIOTHYECKOM MOHUTOPUHIE MTPUPOAHBIX W CTOYHBIX BOJ.
Anamuzatopsl AKTIM-1-12I1 moryT Takke ucnoJib3oBaThes aiist onpeneneHus BIIK.
st mpoBenieHUs TaKUX HM3MEpPEHUN HEOoOXOAMMO OTKPYTHUTh Taiiky 4 W J0CTaTh
ACp0O,-05 u3 kopmyca 2. Ilpu npoenenuu usmepenuit BIIK B cranmapTHBIX
CKJISIHKaX raiika 4 MO»eT ocTaBaThCsi Ha ceHcope (cM. puc. 3.4).

Momudukauus cencopa ACpO,-06 (cMm. puc. 3.8) omimuaercst oT 06a30BOU
moaenu ACpO,-01 Tem, 4TO €ro KOHCTPYKIHS BBIACPKMBACT HEOTPAHUYEHHOE
KOJIMYECTBO IMKJIOB CTEPUJIM3AIMK OCTPBIM MapoM mnpu temmeparype 143 °C u
JIaBJICHUU 3 aTM. OJIEKTPOJIHAs CUCTEMA CEHCOopa, COCTOosIIas U3 aHojaa 6, kartoaa 13
U pacTBOpa AJIEKTPOJIUTA, pa3MelleHa B KOJIMayke 2 W3 IUIAaCTMACChl, YCTOMYMBOUN K
BBICOKMM TeMIlepaTypaM W JaBieHusiM. Ha TOproBO MOBEPXHOCTH KoOJIMayka 2
3aKperuieHa cuctemMa MeMOpaH 12, BblIep)KHUBaIolasi Mepenajgsl JAaBiICHHUS,
BO3HUKAIOIIKE B TIPOLIECCE CTEPUIIN3ALIMU CEHCopa OCTphIM napom. C 3Toil 1enbio Ha
OOKOBOW MOBEPXHOCTH MEMOPAHHOTO KOJMadka 2 TakKe pacIoyioKEeH KOMIIEHCATOP
nasieHus. biarogaps pe3snHoBbIM KoJibliaM 3, 4, 1 8§ oGecnieunBaeTcsi repMeTU3alus
AIIEKTPOJHON CHCTEMBbI CEHCOpa IPU HaBMHYMBAHUU HIDKHETO Kopiyca 1 Ha Kopmyc
ceHcopa 15. Ha kopmyce 15 ceHcopa 3akpemieH pa3beM i MOJIKIIOUEHUs KaOess
10, coenunsitoniero ceHcop ¢ uameputenbHbiM ycTpoiictBoM AKIIM-1-12. Cencopsl
ACpO,-06 BbIImycKarOTCs B HECKOJbKUX BApUAHTAX HCHOJHEHUS, OTIMYAKOLIUXCS
rabapuTHBIMU U TPUCOCIUHUTEIBHBIMU pa3MepaMu. YHUPUUIHUPOBAHHBIE pa3MephI
ACpO,-06 1O3BOJIAIOT UCIIOIB30BATh 3TH CEHCOPHI ISl AHAIUTUYECKOTO KOHTPOJIS
KHUCIIOpoZa B OMOJIOTMYECKUX JKMIKOCTAX B (QepMeHTepax U OuopeakTopax
OTEYECTBEHHOr0 M 3apyOekHoro nmnpousBojacTBa. ACpO,-06 Takxke MOryT
UCIIOJIB30BAThCS ISl U3MEPEHUN KOHIICHTPALIMM KUCIOPOAA B KUAKOCTSIX M Tazax
IIPY TIOBBIIIEHHBIX JIaBJICHUSX, HAIPUMEDP, B 1-OM KOHTYype OXJIaXICHUS SACPHBIX
peaktopoB. O6o03HaUeHUS] U YHU(PUIMPOBAHHBIE Pa3Mepbl BapUAHTOB HCIOTHEHUS
cercopoB ACpO,-06 1ipu 3aka3e U B IOKyMEHTAIlMU JPYTrOro U3AEus NPUBEIACHbBI B
Tabuie Ha puc. 3.8.
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4.3. Onucanne KOHCTPYKIIUU U3MEPHUTEIbHBIX KamMep.
Hnsa  pemenuss  psna
KOHKPETHBIX 3a1au
AHAJIUTUYECKOTO  KOHTPOJIS
kucnopoaa ¢upmoit «Ainbda
BACCEHC»  BbImyckaroTcs
HECKOJIbKO MOIU(HUKAITHHA
U3MEPUTENBHBIX KaMep.
HsmepurenbHas kamepa Juid
MHUKPOAHAJIN3a (MKMA)
nokazaHa Ha  puc. 4.4.
AMIEPOMETPUUECKUN CEHCOP
1 ycraHaBnuBaeTcsi B KOPITYC
2 U3MEpUTENbHON KaMepbl U
bukcupyercs B HEH C
ITOMOILBIO raKu 3.
UyBcTBUTEIbHAS 4acTh
CEeHCOpa TepMETUZUPYETCS C
MOMOIIBIO  YIUIOTHUTEIBHOTO

N

3. Makka.

1. AMNEPOMETPUHECKUIA CEHCOP.
2. Kopnyc UsMepuTenbHOW kKaMepbl.

4. YNNOTHUTENbHLIW KONnayok.
5. BxogHoW WTyLUep.
6. BbixogHouW WwTyuep.

PE3MHOBOTO Koyimayka 4 mnpu Puc.4.4. MiameputenbHad KamMepa Ang MUKpoaHanusa.

3aKpy4yMBaHuUM Taiiku 3. s

BBOJIa aHAM3HPYEMOU MPOOBI MPEAYCMOTPEH BXOAHOW IITYIEp S5, a I BBIXOHA
mrytep 6. C momomisto UKMA MOXHO MpOBOAWTH M3MEPEHHS] B MHUKPOOOBEMAax
wuakocre (50-100 mxin) m razoB. C MOMOUIBIO AAHHOM Kamepbl MOKHO TaKKe

MIPOBOJIUTH U3MEPEHUS B MUKPO MPo0ax KPOBH.
W3MepuTenpHble KaMmepbl JUis aHallh3a B
notoke razoB (MKII) 1 B MOTOKE >KUAKOCTEH
= (MKIDK) noka3zanbel Ha puc. 3.2, puc. 3.9 u puc.
3.10. KoHCTpyKUMHM 3THX W3MEPUTEIBHBIX KaMep
oTiinuarotcs or MKMA pacnonoxeHrnem BXOJHOTO
U BBIXOJIHOTO INTYIEPOB, a TaKXKe CIIOCOO0M
repmerusanuu AC.
Koncrpykuus UKIDK otnruaercs ot UKIIT
HaJIM4UeM OOpaTHOTO KjarnaHa, pacroioKEHHOTO B

HIDKHEH 4acTU M3MEPUTEILHOU KaMepbl (CM. puC.
4.5).

Q=

OOpatHbIli KJjamaH YCTAaHABIMBAECTCS Ha
HIWKHUM IITyLUEp, KOTOPBIA 3aKpy4dHWBaeTCs B
U3MEPUTENBHYIO Kamepy (cM. puc. 4.6).

Puc. 4.5. YcranoBka oOpaTHOTO

[
{{{

knamnana B MKIDK Puc. 4.6. YcranoBka o6paTHOTO
KJIallaHa Ha ITYIEp.
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B nmaHHBIX KOHCTpYKUHMSIX 3nekTpoaHas cucteMa AC repMmeTusnpyercs ¢
nomoipo kKoibia 4 (cMm. puc. 4.2), yCTaHOBJIEHHOTO Ha OOKOBOW MOBEPXHOCTH
MeMmOpaHnHoro kojmauka 2. Ilpu 3akpyumBanum raiiku (cM. puc. 3.10) pe3mHOBOE
KOJb1I0 4 (cM. puc. 4.2) nepekpsiBacT apeHaxkHoe oreepctue 14 B kopmyce AC. s
KpEeIUICHUS] HW3MEpPUTEIbHBIX KamMep Ha Npuldope MpeayCMOTPEH CHElUaTbHBINA
JepKaTeb, 3aKpPEeIUICHHBIH HAa TBHUIBHOM CTOpoHE aHanu3atopa (cMm. puc.4.1-1).
[IpucoenuuuTenbHble MITyLIEpAa paccuMTaHbl Ha mojBoismue Tpyoku u3 IIBX c
BHYTPEHHUM JuameTpoM 6 mMMm. Ha nuHuM BXOJa MOXXET yCTaHaBIUBAThCS (DUIBTD,
ammmmaronuidi AC  OT TBepAbIX YacTULl MPUCYTCTBYIOIIMX B aHAJIU3UPYyEeMOU
KUJKOCTH WJIU ra3e.

N3mepuTenbHas kaMmepa Julsl aHaau3a JibIxaTeabHbIX ra30Bbix cmeced (MK
ommmyaercss or UKMA T1eMm, 4To €€ BXOJHOW M BBIXOJHOW IITYyUEpP HMEIOT
yauduiupoBanusie pasmepsl F22. bmarogaps stomy UKD ¢ ACpO,-03 mMoxer
YCTaHABIIMBATbCS B JIbIXATEJIbHBIM KOHTYpP allllapaTOB MCKYCCTBEHHON BEHTWISILUU
JIETKUX, HAPKO3HO-ABIXaTEJIbHOW amnmnapaTypbl, TUIIOKCUKATOPOB W B JIp. ammaparbl
MEIULIMHCKOTO HA3HAYEHHUS.

4.4. IlpuHuun padoThl aHAJIU3ATOPA.

PaboTa ananu3aTopa ocHOBaHa Ha MOJSPHU3ALMU KaTo1a HanpsbkeHueM — 0.6 B
OTHOCHUTEJILHO BCIIOMOTaTEJIbHOTO AJIEKTPOJA U HU3MEPEHUM TOKa JIETOJSpU3alluy,
BO3ZHUKAIOIIErO0 B pe3ylbrare AuGGy3uH KHCIOPOJa W3 HMCCIEIyeMOW Cpeiabl, H
MOCJICAYIOIIEN JIEKTPOXUMHUYECKON pPEaKIMU €ro BOCCTAHOBJIEHHUS, MPOTEKAOLIEH
0 CXeMe

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

Curnanibet AC ¥ JaTyuka TEeMIEpaTypbl YCUIMBAIOTCA B MPEIABAPUTEIHLHOM
yCWIHMTeNe, HOPMHUPYIOTCA © ouudpoBbiBaoTcsa. I[locme pacdeta W BHECEHHS
aBTOMATHYECKOM KOPPEKIMH Ha TEMIEPATypHYI 3aBUCUMOCTh KO3 dUIIMEeHTA
MIPOHUIIAEMOCTH KHCJIOPOJa B Ta30MPOHUIIAEMON MeMOpaHe W/WUU TeMIIepaTypHYIO
3aBUCUMOCTh KOd(h(HIIMEHTa pPACTBOPUMOCTH KHCIOpPOJa B BOJE, pe3yibTaT
oToOpakaeTcs Ha JWCIUIEe aHAIM3aTopa B BHIOPAHHOW OINEPATOPOM €IMHHMIIC
n3MepeHuss. OIHOBPEMEHHO pe3yJbTaTbl HM3MEPEHU MOTYT BBIBOAUTHCA YeEpe3
mupposoit kanan RS-232 wa [IK. Pesynprarel u3MepeHHMI MOTYT TaKkxke
3alUChIBATHCSl B SHEPrOHE3aBUCUMYIO MaMSTh B PEKHUMAX «IPOTOKOJIUPOBAHUE» U
«ONEKTPOHHBINA OJIOKHOTY.

5. Obwmue cBegeHus.
5.1. OOummue cBeagenunst 00 M3MepseMbIX BEJIMYMHAX U eIMHULIAX U3MEPEHMU.

Pe3ynbpTaToM aHaIMTUYECKOTO KOHTPOJIS KMCIOpOa B ra3ax NPUHATO CUUTATH
ero napuuanpHoe aasieHue (pO,) mnm koHueHtpauuio (cO,). Iloxg nmapuuasbHBIM
JABJICHUEM KHUCJIOpPOJa B Ta30BOM CMECH MOHUMAIOT Ty YacTh OOILEro JaBl€HUS,
U3MEPSEMYI0 OOBIYHO B MM.pT.CT. WM klla, KoTOopas HpUXOIUTCS HA MOJIEKYJIbI
kuciaopoja. [lapnuanbHoe JaBieHHE KUCIOpPOJa B BO3JAYXE 3aBUCUT  OT
Oapomerpuueckoro aasieHus (B) u paBieHus BOASHBIX NApoB, T.€. OT BIAKHOCTU
Bo3ayxa. Ilosromy npu kanuOpoBke MO aTMOCPEpPHOMY BO3AYXY aHaJIN3aTOp
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3anpaniuBaeT 3HauYeHUEe aTMOC(HEPHOro NABJICHHUSA, a BO3AYyX JENAa0T HACBIIIEHHBIM
napamu BOJbI BO M30€KaHWE HEONPEIETICHHOCTH B ONPEEICHUN YPOBHS BIAKHOCTH.
Pexxum kanuOpoBKH 1O aTMOC(PEPHOMY BO3IyXy, IPH KOTOPOM aBTOMATHYECKH
YUYUTHIBAETCS  3aBUCUMOCTH  JIaBJICHUS  HACBHIIICHHBIX BOJASHBIX IMAapoOB  OT
TEeMIIepaTyphl, Ha3BaH PEKUMOM aBTOKAIMOPOBKHU.

JUis u3MepeHuil KOHIUEHTpalMy KHUCIopoAa B Ta3aX OOBIYHO HCIOJIb3YIOT
BEJIMUYMHY «IPOLICHTHOE COJEpKAHME KUCIOpOAa», a B KadyecTBe EAMHUIIBI
U3MEpEeHHUs - 00bEMHBIE MPOLEHTHI (00. %).

Pe3ynbTraToM aHANIMTUYECKOTO KOHTPOJIS KUCIOPOAAa B KUIKOCTSAX MPUHATO
CUMTATh €ro napuuaibHoe aasienue (pO,) wim koHueHTpauuo (cO,), u3mepsiemMbie
00b14HO B MM.pT.cT. WiH Klla. [TapiuanbHoe gaBiaeHue KUCI0poaa B KUIKOCTH PaBHO
napiyajibHOMY JaBJICHUIO KHUCJIOpOAa B Tra3oBod (aze, ¢ KOTOPOW IKHMIKOCTb
HAaXOJUTCS B  COCTOSIHUM  JUHAMUYECKOTO  paBHOBECUS.  ABTOKaJTUOpPOBKY
aHaNIM3aToOpa MPOBOJAT MO arMoc(hepHOMY BO3AYXY, HACHIIIEHHOMY MapaMH BO/IbI.
[Ipu mnepexolne B pexuM H3MEPEHUN B IKUIKOCTH CHCTEMaTH4YecKas OIIHOKa
U3MEpEHHUs, W3BECTHAas B JHUTeparype Kak Kodpduuuent «Kuakoctb-razy,
ABTOMATUYECKU KOMIIEHCUPYETCS.

Jljis u3MepeHust KOHIIEHTPALMKU KUCIOPOAa B KUJKOCTAX OOBIYHO UCIOJIb3YIOT
BEJIMYMHY MacCOBOW KOHIEHTPAIMM KHCIIOPOJA, BBIPAXKEHHYIO B MI/JI, MKI/JI WA
ppm. B nannom Buae usmepenuiit AKIIM-1-12 BHOCUT ABOMHYIO TeMIEpPaTypHYIO
KOMITICHCALIMIO, YYHUTHIBAIONIYI0 Kak AU(P(GY3MOHHBIE CBOWMCTBA Ta30MPOHUIIAEMON
MEMOpaHbl, TaK U TEMIEPATYPHYIO 3aBUCUMOCTH KO3(PUIMEHTa pPaCTBOPUMOCTU
Kkuciopona B Boze. [Ipu 3ToM Takke KOMIIEHCHUPYETCS CHUCTEMaTH4ecKas OIInOKa
u3Mmepenui «Kuakocte-razy. B Tex cimydasx, korma usmepeHusi cO, IpoBOASTCS B
COJICHBIX BOJIaX, AaHAJIU3ATOP aBTOMATUYECKU KOPPEKTUPYET PE3YJIbTaThl U3MEPEHUS
B COOTBETCTBUM C COJICHOCTBIO, 331aHHOM B nepecyere Ha NaCl.

Yacto npu NpoOBENECHUU HM3MEPEHHH B >KHIKOCTSX pe3yJbTaThl HU3MEpPEHUM
BBIPAXKAIOT B MPOLIEHTAX HACBIIIEHUS 3TON KUAKOCTH KUCIOpoAoM Bo3ayxa (% Hac.).
[Ipu sTOM MMeeTcs B BHAY, YTO MAaKCUMaJIbHO BO3MOKHOE HACBHIIICHHE COCTABIISIET
100%. B manHOM pexuMe aHaau3aTop BHOCUT TEMIIEpaTypHYIO KOMIICHCAIMIO Ha
CBOMCTBAa Tra30NpOHUIIAEMONM MeMOpaHbl M CHUCTEMaTHYECKYI0 MOTPEIIHOCTD
u3Mmepenud  «Kugkocte-razy. s peanuzanuu  U3MEpEHUS  KOHIICHTPALUU
KUCIIOpoZa B OTUX EAMHHUIIAX aBTOKAIMOPOBKY aHalM3aTopa MPOBOASAT IO
aTMOC(EpHOMY BO31yXY, HACBHIIIEHHOMY IapaMu BOJbI.

bnaronapsi peayin3oBaHHBIM B aHAJIM3aTOpPE aIrOpUTMaM BbIOOpa M Tepecuera
eAUHUI] H3MepeHul, Bbl MOXeTe OCyIIeCTBIATh MEPEXOJ M3 OJHOW E€AUMHUIIBI
U3MEpeHUs B Jpyryo 0e3 mnepekamnOpoBKU. AHaIM3aTOp CAMOCTOSITEIHHO
ONPEEIUT HEOOXOIMMOCTh BHECEHHSI TEX MJIM MHBIX TEPMOKOMIICHCAIIUA, BHITTOJIHUT
BCE HEOOXOJMMBIE MEPECUEThl, CBI3aHHBIE C M3MEHEHUEM H3MEPSIEMON BEJIMYWHBI,
EAUHUIBI U3MEPEHUsI U MapaMeTpoB KanuOpoBku. [Ipu 3TOM HacTpoiika TOKOBOIO
BBIXOJ]a U CUTHAJU3alMA aBTOMATHUYECKU HM3MEHSTCS B COOTBETCTBUM C BBHIOPAHHOM
Bamu ennnuiien namepeHus.

Anamuzatop AKIIM-1-12 MoXeT Takke NPUMEHSATHCS Uil H3MEpPECHUH
MAacCOBOM KOHIICHTPALIUU KHUCIIOPOJa B KUJKUX CpPelax, B KOTOPHIX TeMIIEpaTypHbIE
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3aBUCUMOCTH KOA()PUIIMEHTOB PACTBOPUMOCTH KUCIOPO/Ia HE SBIISIOTCS JOCTOBEPHO
yCTaHOBJICHHBIMU. K TakuM >KHUJIKOCTSM OTHOCSITCS KYJIbTYypaJbHbIE KUIAKOCTH
OMOTEXHOJIOTUYECKUX MPOU3BOJACTB, TMBO, BHUHO, MOJOKO COKH, WOTYPTHI,
OpraHUYecKue >KUAKOCTH, He(TeNnpoayKThl W T.M. [ mpoBeleHUs HU3MEPEeHUl B
Takux cpeaax B aHamuzarope AKIIM-1-12 npenycMoTpeHa MeTOAuKa «CIEIUaIbHOM
KamMOpOBKU» ceHcopa Mo armocpepHoMy Bo3ayxy. Cremyer 3amMeTuTh, 4YTO
u3Mmepenus cO, B JaHHOM pEXHUME OYyJIyT MPOBOJUTHCS C MEHbBIIEH TOYHOCTBIO IO
CPaBHEHUIO C U3MEPEHUSIMU B BOJI€ BCIEACTBUE OTCYTCTBUS JIOCTOBEPHBIX CBEJACHHIM
0 TEMIIEpaTypHbIX 3aBUCHUMOCTSAX KOI(PHUIMEHTOB PACTBOPUMOCTH KHUCIOpPOAA B
ITUX JKUAKOCTSIX. B JTaHHOM pexumMe KOMIEHCUPYETCS TOJIbKO TeMIlepaTypHas
3aBUCUMOCTH MPOHUIIAEMOCTH MeMOpaHbl 1o Kuciaopoay. Eciu Bamn ananuzarop Obut
OTKaIMOpPOBaH B PEKMME CIIEIIMAILHON KAIMOPOBKHU, TO HEKOPPEKTHBIE TMEPEXOJIbI U3
OJIHOM eIMHUIBI HU3MEPEeHHs B JApPYyryro OyayT 3ampenieHbl. B sTtom ciiydae Ha
JUCILIee TIOSIBUTCS COOOIIEeHUE: «M3mepenus 6 smotl eOunuye 6yoym He KOPPEeKmHbi.
Buvibepume opyeyro eounuyy usmepernus, 1ubo nepekaiubpyiumecsy.

5.2. OOmue cBeleHUS MO0 KAJIUOPOBKE aHAJIM3aTOPA.

Curnan ACpO, sBusercs JHHEHMHOW (YHKIMEH NapUUaIbHOTO JaBICHUS
kucaoposa. [loaromy ans kanuOpOBKHM aHANMHM3aTOPa HY>KHO UMETh BCETO JIBE TOUYKU:
ATAJIOHHYIO HYJIEBYIO TOUKY (Hampumep, “Hosb-pacTBOp”, YMCTHIN a30T, aproH WM
Ip.) U TOYKY, OIpPEAENIEMYI0 CpPEIOi € HM3BECTHBIM MapUUaJIbHBIM JIABICHHEM
KHCJIOPOJIa, HAmpuMep, aTMOC(EpHBI BO3AYX WM MOBEPOYHYIO Ta30BYIO CMECh
(IIT"C). [TonsATHO, YTO OT TOYHOCTH KATUOPOBKU 3aBUCUT TOUHOCTH M3MepeHuid. Tak,
HampUMep, MPU U3MEPEHHUSIX B 00IacTH HU3KUX 3HaueHud pO, TOUHOCTH aHANU3a B
OoJbIIel CTENEHH 3aBUCUT OT TOYHOCTH KaJMOPOBKM HYJIEBOW TOYKH, M HA0OOPOT,
TOYHOCTh W3MepeHuil B obnactu Oombmux pO, B OOJbIIEH CTENEHH 3aBHCHT OT
TOYHOCTH KaJIMOPOBKHU aHAJIM3aTOPa IO BO3AYXY.

['MaBHBIMH OTIMYUTEIBHBIMH OCOOCHHOCTSIMH CEHCOPOB, HCIIOJIb3YEMBIX B
coctae AKIIM-1-01, saBnsroTCA NpenenbHO HU3KOE 3HAYEHHE OCTATOYHOIO TOKA
CEHCOpa, €ro CTa0WIbHOCTHh BO BpPEMEHHM U OOECHEUYCHHE «HEepa3pyIIAOLIETO
KOHTPOJISI AHAJIU3UPYEMOM JKHUIKOCTH. XapaKTEPUCTUKH CEHCOPOB IO3BOJIAIOT
OTKa3aTbCsl OT HEOOXOJUMOCTH KalMOpOBKM HYJIEBOM TOYKM B IMpOLECCE
DKCIUIyaTalluM W OTPAaHWYUTHCS IPOBEICHMEM JAaHHOW IPOLEAYPHl TOJIBKO IIPHU
3aBOJICKHX PETYJIUPOBKAX U IPU ITOBEPKAX.

Jnsg  KanmuOpOBKM «BEpXHE» TOUYKM TMpPH OKCIUTyaTallud aHaJIW3aTopa
peann30BaHbl CIASAYIOUINE BHIbI KATHOPOBOK:

e aBTOMAaTHYecKas KaauOpoBKa MO aTMOC(HEpHOMY BO3AYXY;
e crenuagbHas KaauOpoBKa.

ABTOKaHI/I6DOBKa 110 aTMOCdJGDHOMV BO3VYXY.

I[JIH VCKJIFOUCHMS OIIHOKH KaJ'II/I6p0BKI/I, BOSHPIK&I-OHICﬁ 13-3a H3MCHCHUM
BJIaXHOCTHU aTMOC(bCpHOI‘O BO3JyXd, d4BTOMATHYCCKYIO KaJII/I6p0BKy H€O6XO,Z[I/IMO
IMPOBOJAHTH B BO3AYXC, HACBIICHHOM I1apaMu BOJIbI.
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[Ipu nmpoBeneHUN aBTOMATUYECKOW KAIIMOPOBKU MO aTMOC(HEPHOMY BO3IIyXY B
aHAIM3aTOPE YUYUTBHIBAIOTCS PE3YJIbTaThl M3MEPEHUS TeMIepaTypbl MEMOpaHbI C
nomoiplo BcrpoeHHoro B AC nmarumka Ttemmneparypsl. [locie komrmeHcanuu
TEMIIEpaTypHO 3aBHUCHUMOCTU €€ IMPOHMIIAEMOCTH OT KHUCIOpPOAa PaCCUUTHIBACTCS
ypaBHEHUE KaTuOPOBOYHOW TMPSMON, MOCTPOCHHOM B KOOpPAMHATAX: pPACUETHOE
3HaueHHE (PO2)pacy OT HCTHHHOTO (PO»),cr B KANNOPOBOUHOM cpene. biuaronaps sToMmy
KamuOpoBKa W H3MEPEHHE BEJIMYMHBI [ApPIUAIBHOTO JaBiICHUS  (€AUMHUIIBI
U3MEpPEHHUs: MM.pPT.CT., klla) WM MPOLIEHTHOrO COAEp>KaHUus KUCIOpoJa (€AMHUIIBI
u3Mepenus: 00. %, %Hac.) MOTYT MPOBOIAMTLCS TpH Temreparypax ot 0 mo 50°C.
[Ipu u3MepeHun KHUCIOPOJa B XKUAKOCTIX B €IMHMIIAX MACCOBOM KOHIEHTpPAIUH
(Mr/m, MKr/a, ppm) KOMIEHCUPYETCS TakKe TeMmIeparypHas 3aBHCHUMOCTb
koadduIlieHTa pacCTBOPUMOCTH KHCIIOpoJa B Boje. [loaTomy m3mepeHue maccoBoii
KOHIIEHTpAI[MM KHUCJIOpOJa B BOJE TaKXE MOTYT TMPOBOJUTHCS TpU JHOOOM
temmeparype B auanasone ot 0 go 50°C. Unremiekryansubie anroputMbl AKIIM-1-
12 no3BossT Bam npoBoauTh KanuOpPOBKY B 10001 BRIOpaHHOM €IMHULIE U3MEPEHHS,
a 3aTeM NEepPeXOoAUTh B JIIOOYI0 JPYryl0 EAUHUILy H3MEpeHHs 0e3 IMOBTOPHOMU
KaTMOpOBKU. AHAJIM3aTOp CAMOCTOSITEIBHO OIPEACIIUT HEOOXOIUMOCTh BHECEHHUS
T€X WM HWHBIX TEPMOKOMIICHCAIMM, BBIMOJHUT BCE€ HEOOXOAMMbBIE MEPECUETHI,
CBS3aHHBIE C U3MEHEHUEM KaK M3MEpSIeMON BEJIMYUHBI, TaK U €AMHUIIBI U3MEPEHHUS.
Ecnu u3mepenuss OyayT NpOBOAUTHCS B BOJAX C H3BECTHBIM COJIECOJIEPIKAHHUEM,
aHAJIM3aTOp TaK)KE€ BHECET KOPPEKIUI0 Ha cojeHocThb. boijiee Toro, B aHamuzarope
AKIIM-1-12  BnepBble  pealiM30BaHbl OPUTMHAJIBHBICE  AJITOPUTMBI  pacuera
KOHIIEHTpAaIlMd  KHUCJIOPOJia,  OCHOBaHHbIE  HA  pe3yjbTaTax  MOCIEIHUX
byHIaMEeHTaAIbHBIX UCCJIeIOBaHUN MEXaHU3MOB u KOJIMYECTBEHHBIX
3aKOHOMEPHOCTEH PACTBOPUMOCTH KHCIOPOJAa B COOTBETCTBUM C MOJIEIbHBIMU
IPE/ICTABIICHUSMHU, YUUTHIBAIOIIUMH SIBJICHUE «IBONHOM copOumm» [4,5].

CrenuanpHas KaauOpOBKa HMCIOJB3YeTCS B TEX Cilydasx, Korjaa Tpelyercs
POBOJUTh H3MEPEHMS] MACCOBOW KOHIICHTPALIUU KHUCJIOPOJa B JKUIKOCTAX, MAJIA
KOTOPBIX TEMIEPATypPHbIE 3aBUCUMOCTH KO3(PHHUIIMEHTOB PACTBOPUMOCTH KUCIOPOIa
€lle HEJOCTaTOYHO TOYHO YCTAaHOBJIECHBI. [l mpoBeAeHUs TaKuX HU3MEpPEHUi
(HampuMmep, B He(dTenpoayKTax, MUBE, BUHE, KYJbTYpaJbHBIX >KUIKOCTSAX, COKax,
MOJIOYHBIX TPOJIYKTax U Ap.) ¢ nomoipio ceHcopoB Tuna ACpO,, HeoOXoauMO
IPOBOJUTH CIHEHUATBHYI0 KaTuOpOBKY MO aTMOchepHOMY BO3IyXy. B oTimuue ot
ABTOKAJTMOPOBKM B PEKUME CIEHMATbHON KAJIMOPOBKM aHANM3AaTOP KOMIIEHCHUPYET
TOJIbKO TEMIIEPATYPHYIO 3aBUCHUMOCTb MPOHUIIAEMOCTH MeMOpaHbl. B 3TOM pexnme
HEKOPPEKTHBIE MEPEXO0/bl U3 OAHOW €AMHUIIBI U3MEPEHUS B JPYTYIO 3alpeleHbl, O
yeM aHanuzaTop OyaeT cooOmarth «M3mepenuss 6 3moll edunuye Oyoym He
Koppekmuul. Bvibepume opyeyro eounuyy usmepernus, 1ubo nepekaiubpyiumecsy.
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5.3.00mue cBeieHNsI 0 BBEACHUIO KOPPEKIUN MPH U3MEPEeHHUsAX.

5.3.1. Koppekuusi Ha n3MeHeHHe 0apOMETPUYECKOT0 1aBJICHHUS.

Nsmepsiembie BenuunHbl «IIpomieHTHOE coaepkaHue KUCIopoaa B ra3ax» (00.
%) u «lIpoleHT HaCBIIEHUS KUIKOCTU KUCIOPOJAOM Bo3yxa» (% Hac.) He 3aBUCST
oT OapomeTrpuueckoro nasiieHus. [loaToMy npu U3MEpPEHUU MAHHBIX BEIUYUH C
MOMOIIBIO CEHCOpa MAPIUAIBHOTO JaBICHUS HEOOXOIUMO CIEIUTh 32 N3MEHEHUSIMU
ob1iero 6apomerpuyeckoro napieHus (B) ¢ nenbio uckimtoueHus ero Biausiuus. Eciau
OapoMeTpuUyecKoe JaBlieHHE oTiauyaercsa Oosiee yeM 10 MM.pT.CT. OT JaBJieHHS,
MMEBIIIETO0 MECTO BO BpeMsl TOCIEIHEH KaTMOPOBKH, TO HEOOXOIUMO BBECTH HOBOE
3HaueHue. JIJis 3Toro B peKrMe YCTaHOBKH YCIIOBUH M3MEPEHUS HEOOXOIMMO BBECTH
TEeKyllee 3HayeHue OapoMerpuueckoro jgasieHuss. Ilpy 3TOoM He Tpedyercs
MIPOBOJIUTh aBTOKAIMOPOBKY CHOBa. Te ke JCHCTBUA MNPEANPUHUMAIOT IS
U3MEPEHUSl COJIEPKAHUS KUCIOPOJia MPHU TOBBIINICHHBIX ABJICHUSIX, HAIpPUMEp, B
Oapokamepax U cocyJax, padoTaroluX MNPy U30bITOYHOM JIaBJICHUU.

[Ipu mnpoBemeHUM W3MEpPEHHN MNapLUATBHOTO JABICHUSI KUCIOpOJa WU
MacCOBOM KOHILIEHTPALIMM KHUCJIOpOAa B JKUAKOCTAX, BBOAUTH KOPPEKIMIO Ha
U3MEHEHHE 0apOMETPUYECKOTO JaBJICHUS B MIPOMEKYTKAX MEXIY KaTuOpOBKaMHU HE
CIIEJIyeT, TaK KaK MMapUuaibHOE JaBJICHUE, HA KOTOPOE PEAarupyeT CEHCOp OT OOIIEro
0apOMEeTpUUYECKOro AaBJICHUS HE 3aBUCHT.

5.3.2. Koppekuusi Ha COJICHOCTb.

N3BecTHO, YTO C YBEIMYEHUEM COJIEHOCTH MACCOBas KOHIIEHTPALUs KUCIOPOIa
B BOJHBIX pacTBOpax yMmeHbluaercs BcaeacTBue 3ddexra Ceuenona. [lostomy npu
MPOBEJICHUU U3MEPEHUN MACCOBOM KOHIICHTPAIIUU KUCIOPOJia (€AMHUIIBI U3MEPECHUS
MT/J1, MKI/JI, ppm) B BOJIaX C cojJiepkaHueM coJieit 6osiee 1 r/1 HEOOXO0AMMO BBOJAUTH
KOPPEKIUI0 Ha COJEHOCThb. ClielyeT MOMHHUTbh, YTO PA3JIMYHBIE CONH IO-PA3HOMY
«BBICATIUBAIOTY KUCHOpPOA. OOBIUHO KOpPPEKLMIO HA COJICHOCTh  BBOJAT IO
NOKa3aHUsIM KOHAYKTOMeTpa B nepecuere Ha NaCl.

Bonee anekBaTHBIM CpPEACTBOM M3MEPEHHUS KOHLEHTPALMH KHUCIOpOoJa B
KUAKOCTSAX C HEU3BECTHBIMU KO3 duLneHTaMu pacTBOpUMocTH sABIs0TCS ACcO,.

5.3.3. Koppekuuss cuCTEeMAaTHYECKOW  IOIPEIIHOCTH  HM3MEpPEHMIl:

Kosgppunuent «Kuakoctb-I'a3».

[Ipu ananuze xunkocted nusa ACpO, XapakTepHbl CUCTEMATHUYECKUE MOTPEUTHOCTH
n3mepenuii. [Ipupona momoOHBIX OmMMOOK cBsizaHa ¢ HeuaeanbHOCThI0O ACpO, u
noapobHo omucana B [1,2,6]. OTu OMMOKK TPOSIBISIOTCA B pPa3sHUIE MOKA3AHHMA
ACpO, B razoBoii ¢a3e W IKUAKOCTH, HAXOMSAIICHCAs C HEH B COCTOSHUU
JTUHAMUYECKOTO paBHOBecHusi. B nureparype [6] sTa ommbka moiydmiia Ha3BaHHE
KOAhPUIHEHT «KUAKOCTh-Ta3». Jjis Haubosee coBepieHHbIX KOHCTpyKuii ACpO,
KOA(h(DHUIMEHT <«GKUIIKOCTh-Ta3» cOocTaBisieT oT 2 1o 6 % (1.e. mokazanus ACpO, B
KUAKOCTH MeHblne nokazanuii ACpO, B razoBoit daze Ha 2-6%). Jns ACpO,-01,
ACpO,-05 u ACp0O,-06 ko3hPUIMEHT «KUIKOCTb-Ta3» He mpeBbimaet 2.5 %. s
ACp0O,-03 u ACp0O,-04 BenmmunHa KOd(hPHUIMEHTA «KUIAKOCTH-TA3» HE MPEBHIIIACT
coOoTBEeTCTBeHHO 5 u 3.5 % mpu pacxojie aHAMU3UPyeMOou kuaKocTu 6onee yem 0.5
n/gac. B ananuzatope AKIIM-1-12 peanu3oBaH anroputM BHECEHHs] KOMIICHCAIHH
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CUCTEMATUYECKOM TMOTPEIIHOCTA  «KHUIKOCTh-Ta3». MeToauka u3MepeHuss u
polLeypa BHECEHHS] KOPPEKIMH 3TOM onOKu onucana B [Ipuioxenuu 2.

Bausinue cxopocTH moroka aHaaumsupyemoi xuakoctu. Curnan ACpO,
3aBUCUT OT CKOPOCTHM TIIOTOKa AaHAJIU3UPYEMOH JKHUJIKOCTH B OKPECTHOCTH
ra3onpoHuiaeMod MeMmOpansbl. JlJisi MUHUMHU3alUM BIHUSHHUS CKOPOCTHM TMOTOKAa Ha
u3MepuTeabHbI curHan napamerpsl ACpO, ONTHUMHU3UPOBAHBI U BHIOPAHBI UCXOJIA
U3 YCJIOBHS 00ECIICUEHUS «HEPa3pyIIAOIIEr0 KOHTPOJIS» aHAIM3UPYEMOH KUIAKOCTH.
B ACpO,-01, ACpO,-05 u ACpO,-06 uCnonab3yroTcsi MHKPOKATOAbI, IMOITOMY
BJIUSIHUE CKOPOCTH MoToka Ha curHal AC He3HayuTeNnbHO Ojarojgaps Majomy
NoTpeOJICHUIO KUCTIopoAa caMuM ceHcopoM. /[l oOecrieueHuss W3MEpeHUil B
MUKpPOTPAMMOBOM  00JIaCTU  KOHIEHTPALMK HEOOXOAMMO MPUMEHSTh KAaTOIbl
oonbirero nuametpa. Ilostomy B ACp0O,-03 u ACpO,-04 uCHOIB3YIOTCS KaTObI
auamMeTpoM 10 1 MM. DTH CEHCOpPbl YyBCTBUTEIbHBI K CKOPOCTH MOTOKA B JMAMNa30HE
or 0 mo 1 s/gac. Ilpu ckopoctax mortoka Oojiee 1 Jji/dyac 3aBUCMMOCTH CUTHaJIa
ACp0O,-03 u ACpO,-04 ot ckopocTu moOTOKa He3HauuTenbHa. I[loaTomy mnpu
CKOPOCTAX MPOTOKA aHaJU3UpyeMOoM >KuaAkocTH Oonee 1 n/gac He Tpebdyercs
OPUMEHSTh CHEIUANIbHBIX TEPEMBHBIX YCTPOWCTB M CTAOMJIM3AaTOPOB pacxoja.
[enecooOpa3HOCTh MPUMEHEHUSI ITUX YCTPOMCTB OINpaB/aHa TOJBKO MPHU pacxojax
MeHee | j/gac. ABTOMAaTHUYECKYI0 KOPPEKIIMIO OIIMOOK M3MepeHus, 00yCIOBIEHHbIX
MajJbIMU pPAaCXOJaMH, MOXKHO OOecreuuTbh NyTeM 3aJaHus Kod(pulueHTa
«Kuakoctb-raz» npeaBapuTeIbHO MU3MEPEHHOTO MpH JaHHOM pacxojae. Metoauka
omnpeneneHuss nomnpaBoyHoro  koddpduumenta «KuagkocTe-ra3»  onucaHa B
[Tpunoxxenun 2.

6. YKABAHHUE MEP BE3OITACHOCTHA U PEKOMEHIAIIUHA 110
IKCIIUIYATAIIUN AHAJIM3ATOPA.

OBIIIHUE TPEBOBAHMUAA
6.1. Dkcrutyaranus aHaau3aTopa 6€3 03HaKOMJICHHUSI C HACTOSIIUM PYKOBOJCTBOM HE
PEKOMEHIy€eTCHl.
6.2. TexHuueckoe OOCITy)KMBaHWE aHAIM3aTOpa U PEMOHTHBIC PAOOTHI JIOJKHBI
MPOBOJIUTHCS MPU OTKIIOUCHHOM NMUTAHUH.
6.3. Ilepen mnonakmroueHHeM OJIOKa MHUTAHUS CIEIYeT IMPOBEPUTH COXPAHHOCTH
M30JISIIIMU IIHYPA U BUJIKU TOAKJIFOYEHUS K CETH.
6.4. IIpu sKcIuTyatauy aHajau3aTopa 3anperiacTcs:
- MPOW3BOAUTH COCAUHEHHE U pa3beJMHEHUE Kabeliel, 3aMbIKaTh KOHTaKThl RS-

KaHaJIa MPHU MOJKIFOYCHHOM K 0JI0OKY MUTaHUS aHAIN3aTOPE;
- paboTaTh IPH HEUCTIPABHOM aHAJIU3aTOPE;

IIpu oOHapy>KeHHMM HEUCIPABHOCTH HEOOXOJMMO BBIKIIOUWTH aHAJIU3aTOp U
BBI3BATh CHEIIUAINCTA.
6.5. He nomyckaercst MpUMEHSTh IIHYP U COCIMHUTEIIbHBIE KAOESH C TTOBPEXKICHHOM
HU30JISILIMEH;
6.6. Ilpu pabGore ¢ amMHepoOMETPUYECKUM CEHCOPOM CJEAYeT COOJ0aTh
OCTOPOXKHOCTh, oOOeperas CTEKISHHYIO TWIb3y OT ynaapoB. Ilpu pmurensHOM
XpaHEHUH aMIIEPOMETPUYECKOr0 CeHcopa B HepabodeM cocrossHun (6onee 6
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MECSIIEB) HEOOXOAMMO CIIMTHh PAcTBOP JJIEKTPOJUTA, MPOMBITH KOPITYC CEHCOpa
JTUCTHJUTHPOBAHHOW BOJIOHM M OICTh €r0 Ha aMIIepOMETPUIECKHiA ceHcop (cMm. 1. 3.7).
[Ipy ycraHOBKE aMIIEPOMETPHYECKOTO CEHCOpa B HW3MEPHUTEIBHYI KaMmepy
HEOO0XO0MMO MPOBEPUTH HATHYNE TEPMETUIUPYIOMIETO KOJIbIla 4 U YINIOTHATEIHLHOTO
konmnauka 11 (cm. puc. 4.2).
6.7. Ilpu pabore m MexperiaMeHTHOM oOcimyxkuBannn AC He [Iomyckaercs
NPUKJIAIBIBaTh MexaHnueckue ycunus k kademo AC. Ilpu paGote wim quTeI-HOM
xpanenun AC c¢ pactBopoM siekTpoiuta (6omee | roma) MOTYT BO3HHKHYTH
TpyaHocTH ¢ pa3bopkoir AC wm3-3a BBICBIXaHUS pacTBOpa DdJCKTPOJIHTA W
KpucTayum3anuu coneid B kopnyce AC. B aTtom ciydae HEoOXOIMMO OTKPYTHTH
raiiky 1 (cm. puc. 4.2) v ¢ MOMOIIBIO MITIPHIIA 3TUTH | MII TUCTHTMPOBAHHON BOJIBI
B BEPXHIOI YacTh Kopmyca 2. 3aTeM yJaluTe Tra3onpoHUIAeMyl0 MeMOpaHy u

norpy3ure TopuoByro yactb AC B crakan ¢ Bogoul. Yepes 2 — 6 yacoB
aMIIEPOMETPUUECKUN CEHCOpP MOKHO JOCTATh U3 KOPITyca, HE MPUKIIAIbIBAs 0COOBIX
YCUJIUH.

6.8. Bo wu30OekaHue 3arpsA3HEHUs DJICKTPOJHOW CHUCTEMBI HE JOMYyCKaeTcs
MpUKAcaThCsA PyKaMH K ITOBEPXHOCTH JICKTPOJIOB.

6.9. Bo uzbexxanne moBpexaeHUS KaOessi CeHCopa B MECTaxX COSAMHEHUS C CEHCOPOM
U C pa3beMOM HEOOXOAMMO COOJIIOAAaTh AKKypaTHOCTh IPU HAMOTKE KaOens Ha
KaTYIIKY.

6.10. Bo u36exanue BhIXOJA U3 CTPOSl aKKyMYJISITOPHOUM Oatapen BpeMs 3apsijia He
JIOJKHO TIpeBbINIaTh 24 Jaca.

OBECIIEYEHHUE B3PbIBO3AHIUIIIEHHOCTH

B3pbIBO3amuIleHHOCT,  U3MEPUTENIBHOTO — TIpeo0pa3oBaTessl  aHaIW3aTOPOB
AKIIM-1-12 obGecrnieunBaeTcsi BUAOM B3PBIBO3AIIUTHI «HCKPOOE30IacHas IEMbY 10
['OCT 31610.11-2014 u nocTuraercsi OrpaHUYCHUEM TOKOB U HANIPSHKEHUH.

B kadectBe 000104KM U3MEPUTEIBHOTO MPe0dpa3oBarTesis MpuMeHeHa 000I09Ka
Beluga 220 ¢ mapkupoBkoii B3psiBo3amuThl Beluga Ex-e/ 1a.

AHaJIM3aTOpP HE HMMEET DJIEMEHTOB MCKPAIIMX WM TMOJBEPKEHHBIX HarpeBy
ceoime  70°C.  Temmeparypa  HOBEpPXHOCTHM  OOOJIOYKH  HM3MEPHUTEIHHOIO
npeoOpa3oBaTeisi U CEHCOpa MPU HOPMAJIBHOM M aBapUMHOM pPEXHUMaxX pPabOThI
ananuzaropa He npesbimaer 70°C, momyctumoinn mo ['OCT 31610.0-2014 nns
o0opyI0BaHus TeMIiepaTypHoro kiacca T6.

ObecnieueHne B3pBIBO3AUIUTHI CEHCOpA JOCTUTAeTCs OrpaHUYEHUEM TOKa H
HaIpsDKEHUS B €ro Hernsix 10 uckpoodesonacHsix 3Hayenuit no 'OCT 31610.11-2014.

OrpaHuyeHue TOKa W HANPSHKEHUS B LEMM MUTaHUS CeHcopa oOecreurBaeTCs
Osarosiapsi IPUMEHEHUIO Ha BBIXOJI€ U3MEPUTENILHOTO Mpeo0pa3oBaTess aHaIM3aTopa
JTUOAHOTO Oaphepa 0Ee30MaCHOCTH, COCTOSIIET0 W3 JABYX IIYHTUPYIOIIUX JIHOJOB,
OTPaHUYMTENILHOI'O PE3UCTOPA U MPEAOXPAHUTEIIS.

CyMMapHbie 3HaUY€HUsI EMKOCTH U UHIYKTUBHOCTU CEHCOPA U COEAMHUTEIHLHOIO
Ka0eJis He MPEBBIIAIOT UCKPOOE30MACHBIX MPHU 33JJaHHBIX MAaKCUMAJIbHBIX 3HAUCHUSIX
ToKa u HanpspkeHus 3Hauenuii: C< 0,2 ud, L < 0,1 mxI'H.
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DJIEKTpUYECKas M30JSLMS CEHCOpa aHAIM3aTOPOB BBIAEPKUBAET B TeueHHE |
MUHYTBI CUHYyCOHMJIalIbHOE niepeMeHHoe Hanpspbkenue 500 B yactoroit 50 I,

Ha nuueBoli MOBEpXHOCTH HW3MEPUTEIBLHOTO IpeoOpa3oBaTessi aHalu3aTropa
uMeeTcs MapkupoBka B3pbiBo3auThl «1Ex ib IIC T6 Gb X». Ha 60koBbIX U 3aHUX
MOBEPXHOCTSAX HM3MEPUTEIBHOTO MpeoOdpa3oBaTesisi MUMEIOTCA MNpeaynpeauTeabHbIe
Haanucu «Bo B3ppIBOONacHOM 30HE HE BCKPBIBATH» U «B0O B3pbIBOONACHON 30HE HE
3apsHKAThY.

Ha xopmyce cencopa umeercs mapkupoBka B3pbiBo3amuThel «1Ex ib IIC T6 Gb
X».

CrerneHb 3alIUTHI OT BHEIIHUX BO3JEHCTBUN N3MEPUTETHLHOTO IPE0Opa3zoBaTEsl
—IP 65, cencopa — IP66/IP68 o 'OCT 14254-2015.

TPEBOBAHUSA BE3OITACHOCTH

AHanmu3atopsl  COOTBETCTBYIOT  OOHmIMM  TpeOoBaHUSM  0O€30MacHOCTH
I'OCT 12.2.007.0-75, TOCT 31610.0-2014.

CremneHp 3alMThl OT NPUKOCHOBEHUS K TOKOBEAYIIMM YacTsM OOO0JIOYKU
U3MEpUTEIBHOr0 MpeodpazoBaresiss aHAIU3aTOPOB cooTBeTcTBYET IP 65, cencopos
ananuzatopoB — [P66/IP68 1o TOCT 14254-2015.

AHanu3aTtopsl COOTBETCTBYIOT Kiaccy | mo cmocoOy 3amuThl OT MOPaKeHHS
anekTpudyeckuM Tokom o I'OCT 12.2.007.0-75.

YCTpoiCcTBO M 3KCIUTyaTallds aHAJIUu3aTopoB COOTBETCTBYIOT «lIpaBuiiam
YCTPOMCTBA  JJIEKTPOYCTAHOBOK»,  «[IpaBWiiaM  TEXHHYECKOW  AKCIUTyaTaluu
AJIIEKTPOYCTAHOBOK moTpeduTenei», «llpaBumaMm TexHMKHM O€30MaCHOCTH MPH
JKCIULyaTalluM  JJIEKTPOYCTAHOBOK».  AHanu3aTopbl  NpEAHA3HAYEHBI IS
JKCIUTyaTalliM BO B3PBIBOOMACHBIX 30HAX, B KOTOPBIX MOTYT 0Opa30BBIBATHCS
B3PBIBOOIIACHBIC CMECH T'a30B U mapoB ¢ Bo3ayxom (kateropuu IIA, IIB, IIC rpynms

T1...T6) mo I'OCT 31610.1.1-2012.

OBECITEYEHUE B3PbIBO3AIIUIIIEHHOCTH ITPU DKCIVIYATALIUU

[Ipuemka aHamM3aTOPOB B OKCIUTyaTallMi0, OpPTaHM3aIUs WX OKCILTyaTalluH,
BBITIOJIHEHWE MEPONPUATHA IO TEXHUKE OE30MacCHOCTH JIOJDKHBI TIPOBOJUTHCS B
nonHoMm cootBerctBun ¢ ['OCT P MOBK 60079-20-1-2011 «XapakTepuCTUKH
BEIIECTB ISl KJacCU(UKAIMK Ta3a U napa. MeToasl UCTIBITAHUNA U JaHHBIe», 1I1.3.4
[ITO3II. DkcmmyaTamys aHAIW3aTOPOB JOJDKHA OCYIHIECTBISITBCS TaKUM 00pa3om,
9TOOBI COOJIO/IATNCh BCE TpeOOBaHUSA M TapaMeTphbl, yKa3aHHBIC B MOJApaseax
«Obecrieuenre B3pbIBO3ATUIIICHHOCTI.

[Ipy oKcrUTyatanuu aHaIM3aTOPOB HEOOXOIMMO TIIATENBHO CIEIUTH 34
COCTOSIHUEM CpEJICTB, OOECMEYMBAIONIMX B3PHIBO3AIIUIIEHHOCTh; IOABEPraTh
aHaJIM3aTOPhI €XKEMECAYHOMY U IEPUOANUYECKOMY OCMOTPAM.

[Ipu exeMecsIYHOM OCMOTPE aHAJIU3aTOPOB IPOBEPUTH:

- IEJTOCTHOCTh O0O0O0JIOYEK HW3MEPUTEITHLHOTO Tpeodpa3oBaTesisi U CEHCOopa
(OTCyTCTBHE Ha HUX BMSTHH, TPEIIUH U IPYTUX TOBPEKICHUN);

- HaJTMYMe MapKUPOBKHU B3PHIBO3AITUTHI U MIPEAYIPEAUTEIbHBIX HAIIACEH;
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- HaJACKHOCTb KpEIUJICHHS pa3zbeMa CEHCOpa K KOPIYCYy H3MEPUTEIHLHOIO
npeoOpaszoBaTes;

Bo Bpems npoduiakTHYECKUX OCMOTPOB aHAIU3ATOPOB JIOJKHBI BBITIOTHATHCS
BCE pabOThI B 00BEME €KEMECIIYHOTO OCMOTPa U, KPOME TOTO, IIPOBEPSFOTCS:

- KAYeCTBO  B3PBIBO3AIIMIICHHBIX  TMOBEPXHOCTEH  Jerajed  000JI0YKU
U3MEPUTEIBLHOTO TpeoOpaszoBaTens, IMOJBEepraeMbix pazbopke. MexaHnueckue
MOBPEXKICHUS B3PbIBO3AIIUTHBIX OBEPXHOCTEN HE JOMYCKAKOTCS;

- mapaMeTpbl B3PBIBO3AIIUTBHl B COOTBETCTBUU C YEPTEKOM B3PHIBO3AIIUTHI
aHaJIU3aTOPOB.

OKcIutyaramus aHaJIU3aTOPOB c MOBPEXKICHHBIMU JIETAJISIMU,
00ecTeYrBaOIIMMHU B3PBIBO3AITUTY, KATETOPUYECKU 3alpeIIacTcs.

PeMOHT aHanu3aToOpoB AOJKEH MNpOU3BOAUTHCA B cooTBercTBUM ¢ ['OCT P
MDBK 60079-20-1-2011 «XapakTepUCTUKH BEIIECTB IS KiIacCU(UKAIUM Taza W
napa. MeTobl UCTIBITAHUN U AaHHbIe» U 171.3.4 TTTO3II.

7. IOJAT'OTOBKA K PABOTE

BHUMAHMUME! Ilocine TpaHCHOPTUpPOBaHUSI B YCIOBUAX OTPULATEIBHBIX TEMIEpaTyp
aHaJTU3aTOPbl B TPAHCIIOPTHOW Tape MOJIKHBI OBITh BBIIEPXKAHBI MPH HOPMAIbHBIX YCIOBUSAX HE
meHee 4 uyacoB. Ilpu TpaHCIOpPTHpPOBKE B  YCIOBUSAX OTPULATENBHBIX  TEMIEpPaTyp
aMIIEPOMETPUYECKHAE CEHCOPBl HE 3aIOJHAIOTCA PAacTBOPOM JJIEKTPOJIATA, O 4YEM JENaeTCs
COOTBETCTBYIOIAs 3aIIMCh HAa CTP. 2 HACTOALIET0 pyKoBojacTBa. B aTom ciyuyae Bam Heob6xomumo
BBITIOJIHUTD Oneparuu . 3.3.

7.1. O01ue TpeOOBaHUS K YCTAHOBKE aHAJM3aTOPOB KUCJI0POJA.

Anammszaropsl AKIIM-1-12 npennazHaueHbl Uil TPOBENEHUS HW3MEPEHHU B
7a00paTOPHBIX, MPOMBILUIEHHBIX WM TOJIEBBIX YCIOBUSAX. B 3aBUCHMOCTH OT
BapuaHTa WCIOJHEHHUS  aHajgu3aTopa aMIEepPOMETPUYECKUH  CEHCOP  MOXKET
yCTaHaBJIMBATbCA B HM3MEPUTEIBHYIO Kamepy, (pepMeHTep, OHMOpeakTop, a’3pOTEeHK,
TpyOOIPOBOJ MJIM HETIOCPEACTBEHHO B aHAIM3UPYEMYIO CPELy.

[Ipu npoBegeHUN U3MEPEHUI KOHLIEHTPALMUA KUCIOPOAa B MOTOKE KUIKOCTEN
WIM Ta30B, PEKOMEHAYETCA Ha JIMHUM BXOJa AHAJIM3UPYEMOM MpOObl YCTAHOBHUTH
perynsTop AaBieHUs (Ipoccelib) W XOJOAWIbHUK. Perynstop naBieHUs HOJKEH
o0OecrieuynBaTh  pEryjJMpoBaHUE  pacxoAa  aHAIU3UpyeMod  mpoObl  yepes
u3meputenbuyto kamepy AC B auanaszone ot 1 go 10 n/gac. XonoamibHUK TOHKEH
obecrieunBaTh OXJIAKIAECHHE aHAIM3UpyeMOi mpobsl g0 Temmeparypsl 0 — 50°C. C
LEJIbI0 YMEHBIICHUS] BPEMEHU TPAHCIIOPTHOIO 3ama3jbiBaHusi U 3PQPEeKToB “mojcoca
BO3/lyXa~ PEKOMEHIYeTCsl aHalu3aTop YCTAaHaBIMBAThb B HEMOCPEACTBEHHOU
Onu3ocTH OT MPoOOOTOOPHON Touku. JlJis MOABOAA aHANU3UPYyEMOM MpoObI K
u3meputenbHoil kamepe AC momyckaeTcs: ucnoiyib3oBanue Tpyoku uz [IBX miuuHoit
He Ooznee 1 M ¢ BHYTpEHHUM JAMAMETPOM HE MEHee 4 MM M TOJIIIMHON CTEHKHU HE
menee 1 mm. Ilpu mpoBeaeHHN U3MEPEHUN KUCIOpOAa B MUKPOrpaMMOBOM 00iacTu
KOHLIEHTpAI[MU HUCIIOJIb30BaHUE TPYOOK M3 CHUIMKOHOBOM PE3UMHBI HE JOIMYCKAETCS.
CnuB aHanu3upyemMoil mpoObl J0KEH ObITh CBOOOAHBIM. Jjist 3TOro nomyckaercs
ucnosibzoBanue Tpyoku u3 IIBX ¢ BHyTpeHHHM auamerpoMm He MeHee 4 MM. [l
yA00CTBa MOAKIIOYEHUSI BXOJAHONW TPYOKH K MPOOOOTOOPHBIM TOYKAM B KOMIUIEKT
MOCTABKH BKJIFOYEHBI [JIACTMACCOBBIE IEPEXOTHUKH.
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7.2. BKiIlo4YeHne aHAIM3aTopa

Bxirrounre ananu3aTop ¢ NOMOIIBIO KJIaBUIIN «BKIi», yaepKuBas ee B TCUCHUE
5 cek. Ilocme BkItOUEHUMs aHaAIM3aTOpa pa3fgacTcs 3BYKOBOW CUTHAJ, HA JUCILIEE
cHavana nosiButcs sorotun ¢upmel «Anspa BACCEHC», a 3arem ananm3aTop
NIEPEUZIET B PEKUM U3MEPEHHUM.

[Ipumeuanue. s mossipu3alvu 3JEKTPOJIOB aMIEPOMETPUUYECKOTO CEHCOpa OH
JIOJIKEH OBITh MOAKIIOYEH K U3MEPUTEITLHOMY YCTPOMCTBY aHAIU3aTopa B TeUeHUe 9-
12 yacos.
8. HACTPOMKA M YIIPABJIEHUE PEXKUMAMMW PABOTBI
AHAJIM3ATOPA.
8.1. Bkiirouenue anaju3aropa u HHTepgeiic mporpamMmsl.

Bxirounte ananmzarop. B pexume u3MepeHMss Ha JUCIUIEE aHalu3aTopa
OTOOpaXaroTCsl pe3yJIbTaThl U3MEPEHUS KOHIICHTPAIIMU KHUCIOpOJa B BHIOPAHHOM
eJIMHUILIC U3MEPEHUs, TeMIepaTypa, BpeMsl 1 nara (cM. puc. 8.1).

—— Muaukanys npeBbIICHUS JUana30Ha MIKajabl CAMOIKUCIA
WNHnukanuys BKIIFOUEHUS (BBIKJIIOUEHUS) 3BYKOBON CUTHATU3AIIMU
Nupukanusa npoTOKOJIMPOBAHKS B SHEPrOHE3aBUCUMYIO MMAMSTh
Nunukanusi mOpeBBINICHUST BEpXHEro (HWXKHETO) YPOBHS
CUTHAJIN3ALIUU
v l— Nupukanusi BKIIFOYEHUS AJIEKTPOHHOTO OJIOKHOTA

E E : E 22 -G ':E (::' CTpOKa «HMKOHOK» u ITOKa3aHUus

TEMIIEPATYPBI
204

[Tokazanust kuciopoga B BbIOpaHHOMU
eAMHUIIE U3MEPEHUS
1007 201002 |

cj Bpewms, nata usmepenust 1 0003HauY€HHE
YCJIOBUM IIPOBEICHUSA U3MEPEHUM:
I — u3mepenus B razoBoi ¢ase;
K — u3mepeHus B KUAKOCTSIX;
C — u3MepeHus B COJIEHBIX BOJAX.

Puc. 8.1. OkHO pe3yJIbTaTOB U3MEPEHUS.

CHu3y oT aucruiess aHanuzatopa (cMm. puc. 5.1) pacmosioxkeHa KiaBuarypa,
cocrosmas U3 BOChbMU KiaBuil. C IMOMOIIBIO 3TUX KJIaBUII Bel ynpaBinsere paboToit
aHanu3aropa. Jlucriei uMeeT MOJACBETKY, 4YTO co3daeT yao0cTtBa B pabore ¢
aHAIM3aTOPOM B 3aTEMHEHHBIX IMOMENICHUAX. KiIaBuIIM KIaBUATYpPHI BBITOTHSIOT
cieayone GyHKIUU:

- KJIaBHUIIIa BKIIOYCHUA-BBIKIIOYCHUS ITUTAHUA,

- KJIaBUILIA BKJIKOYEHUS-BBIKIIOUYEHHUS IOJICBETKH;
< _ ynasnma «BBO/l» Boinonusier ¢pynkuuu Bxoaa B I'JITABHOE MEHIO,
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BBOJa HOAaHHBIX, BI>I60pa OHHI/Iﬁ MCHIO U YTBCPAUTCIBbHBIX OTBCTOB «J.IA» Ha
BOIIPOCHI, BBICBCUHNBACMBIC HA I‘pa(i)I/IIIGCKOM JUCIIICC,

C - xmaBuma «CBPOC» BbImoNHSET (YHKIMIO OTKa3a OT BBIIOJHEHHS
IpeJIaraéMbIX Ha JUCILIEE JEHMCTBUM M BO3BpATA K NPEABIAYIIUM ONUUAM MeHI0. C
IIOMOIIBI0 3TOM KJABUIIM TAKXKE JaroTcsi orpuuareinbHeie orBeThl «HET» Ha
BOIIPOCHI, BbICBEUMBAaeMbIe Ha Ipaduueckom auciuiee. [Ipu cpabarbiBaHnK 3BYKOBOM
CUTHAJIM3ALIUU YIEP)KAHUE DTOM KJIABUIIM B HAXXKaTOM COCTOSIHUU B TE€YEHHE 5 CEK.
OtxirouaeT 3ByKOBOW curHai. IIoBTOpHOE yaep:kKaHME STOM KIaBUILM BKIIIOYAET
3BYKOBOM CUTHAIL.

Yerblpe KIABHUIIM, PacOOKEHHBIC B yriax pomoa,
A BBITIOJHAIOT  (YHKIMM  TICPEMEIICHUsS  Kypcopa B
HaIrpaBJICHUAX, YKa3aHHBIX CTPEIKAMHU.

Korpa ananuzatop TpeOyeT BBECTH YMCIOBBIE WM
4 > CHMBOJIbHBIC  3HAU€HUS, KJIABUIIAMU CO  CTpEIKAMU

«BITPABO», «BJIEBO» BbiOUpaeTcsi 3HAKOMECTO IS
BBOJIa KOHKPETHOM LU(PPbI UK cuMBOJIa. C TOMOIIBIO 3THX

KJIABUII TAKXKE OCYIIECTBIsAETCA (QYHKLUUS MPOJUCTHIBAHUS
v NAHHBIX, 3allMCaHHbIX B JHEPrOHE3ABUCHMYKO IAMSTh
IPOTOKOJIA U 3JEKTPOHHBIN OJIOKHOT.

Korpa ananmusarop TpeOyeT BBECTHM YHMCIOBBIE WJIM CHMBOJIbHBIE 3HAYEHUS,
knaBumm  co  crpenkamu  «BBEPX», «BHM3»  BbIONHAIOT  QyHKIUIO
«TPOJIUCTBIBAHUS» («OOJIBILIE» U «MEHBIIE») M BbBIOOpPA KOHKPETHBIX LUpp WU
CHUMBOJIOB.

B oxne «M3mepenne» npu Haxkatum kimaumm «BHU3» ocymectBisercs
3aMKCh JAHHBIX B 3JIEKTPOHHBINA OJIOKHOT.

OnHoBpemenHoe Haxatue wiaBuiml «BHU3» wu  «BBOI» B okHe
«KAJIMBPOBKA» no3BoJisieT BOUTH B CITy>K€OHOE MEHIO.

Onuuu  ciy>)keOHOr0  MEHIO TO3BOJIAIOT MPOBECTH KATMOPOBKY JaTyuKa
TEeMIIepaTypbl U AJIEKTPOHUKH U BBECTH 3HaueHUe KodpduimenTa « KuakocTb-razy.
OnnoBpeMeHHoe Haxartue kiasul «BHU3» n «BBO/I» B 0kHE yCTaHOBKM YCIIOBUM
WU3MEPEHUH MTO3BOJINT BaM BOCCTAHOBUTH 3aBOJACKHE HACTPOMKHU aHATIU3AaTOPA.

Bo Bpems paboThl aHamM3aTopa Ha TUCILIIEE MOTYT MOSBIIATHCS COOOILEHNUS:

Hoocanyiicma nooosxcoume - 510 cooOlICHUE MOABISETCS MPUH OBICTPOM
M3MEHEHMH CHMIHAJA JAaTYMKa BO BPEMS aBTOMATHYECKOM PETYIMPOBKH YCHUIICHUS
M3MEPUTEIIBHOTO YCTPOMCTBA.

CEHCOP HE IIOAK/IOYEH — 510 coo01eHne MOSBISETCS, KOTIa CEHCOP HE
MOJIKJIFOYEH K aHAJIU3aTOPY WM TOBPEXK/ICH ero Kademb.

H3mepenusa ¢ 3moit eounuye 0yoym nexkoppekmusl. Boioepume opyzyro
eOUHUUY U3MepeHUs, Jaub0 nepekanuopyiumecb - 3IT0 COOOIIECHHE
nosiBNiseTCs, eciau Bam ananuzatop ObUT OTKAIMOpPOBAH B PEXUME CIEIUATBHOMN
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KanmuOpoBKH, W Bbl mbITaeTech U3MEHUTh HU3MEPAEMYIO BEIUYHHY MAacCOBOM
KOHIIEHTpAIlMd Ha €IUHUILy M3MEpPEHUs MapluaibHOrO JABJICHHUS WIHM OOBEMHBIC
IPOLIEHTHI.

HecMoTpst Ha [0BOJBHO CIOXKHOE€ U Pa3BETBICHHOE MPOTPaMMHOE
oOecrieueHue, aHauM3aTop HMeeT Mpoctod U ynoOubii nans  Ilonmb3oBatens
nporpaMMHbIM uHTEepdeiic. bombimoi rpaduueckuid auciiied W KiaBuaTypa U3
BOCBMHU KJIaBUII T03BOJISIIOT [loib30oBarento ympaBisiTh pabOTOM aHanM3aropa,
OCYUIECTBJIATh Pa3jIM4HbIC BHUJbI HACTPOEK M KAIMOPOBOK, 3alHUCHIBATh U BHIBOJUTH
uHbopMaIMI0O Ha JUCIUIEH aHanu3atopa M Ha Kommbiotrep. [loab3oBaHue
aHAJIM3aTOPOM TMPEJEIHHO MPOCTOE U CBOAMUTCS K BHIOOPY HY>KHBIX OMNIMNA B MEHIO U
OTBETaM Ha BONPOCHI, BHICBEYMBAEMbIE HA AMCIIEE, C TOMOIIBIO ABYX KiaBuil «Jla»
(BBox) u «Her» (COpoc). Anroputmbl yrpaBiaeHHUs IMOCTPOSHBI TaKUM 00pa3oMm, 4TO
aHAJIM3aTOp «BEJAET» OllepaTopa, HMCKIKYas BO3MOXKHbIE COOM M OIIMOKH B €ro
pabore. IlpuBenennoe Hmxke onucanue uHTepdeiica [lonb3oBatens nomoxer Bam
OBICTPO  OCBOMTH paboTy ¢ aHanuzaropoM. Ilpu onucanum uHTepdeiica
[Tonb3oBaTens HaJ WILTIOCTpAIIMEH KaXKI0TO OKHA YKa3bIBAETCS LIETIOYKA OMIUN, TPH
BbIOOpE KOTOPBIX BBl BEIXOUTE HA 3TO OKHO.

8.2. I''1aBHOE MEHIO.

Jvucniied JaHHBIX o> TIJaBHOE MEHIO
Jns Bxoma B riaBHOe MeHIO Haxkmurte kinaBuiny «BBOJ/l». Ha aucnee

— - - o aHaju3aTropa MOSIBUTCS OKHO,
**TINAEBHOE MEHH** #*+*JJABHOE MEHIO**, nokasanHoe
FEammbroen Ha puc. 8.2-1.
W enS O B >TOM OKHE ¢ MOMOIIBIO KiIaBUII
NMarHOCTHES nepemMenieHuss Kypcopa Bbl Moxere
1-.[1:! OTOECITHPOEAHHES BBIOpaTh OJTHY W3 TISATH OIIIHM.
Exopaor
Puc. 8.2-1. Oxuo «I';1aBHOE MEHIO»

KanuOpoBku - Bxon B meno «KanmuOGpoBku» mo3BoiuT Bam BBIIOIHATE
aBTOKaTUMOpPOBKY MO arMochepHoMy Bo3ayxy, kamuOpoBky mno III'C wnmm cneu-
KauOpoBKy (moapodHoe onucanue pexxuma « KAJIMBPOBKA» npuBeaeno B 1. 9.).

YcraHOBKHM - Bxog B MeHIO «YCTaHOBKH» IIO3BOJMT BaM BBeCTH
0apoMeTpUYeCcKOe IaBJICHUE, COJCHOCTh, BBIOPATh HW3MEPSIEMYIO BEIMYUHY H
SAVHUITY W3MEPEHUs KHCJIOpPOJa, YCTAaHOBUTh Yachl U HACTPOHUTHh HHTEpQEHCHBIC
YCTPOHCTBA. DTO MEHIO HCIIOIB3YEeTCS JJII HACTPOWKM aHajIu3aTopa Ha PEIICHHE
KOHKPETHBIX 33/1a4 aHAJTMTHYECKOTO0 KOHTPOJISI KUCIIOPO/Ia.
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Jduciieil JaHHBIX T—=> IJIABHOE MEHI0 ™ yCTAHOBKH

B rmaBHOM MEHIO BBIOCPHUTE OIIIHIO
FEVCTLAHOERE L** «YcranoBku» u Haxxkmure «BBOJl». Ha
JUCILJIeE aHalau3aTtopa TMOSBUTCA OKHO,
**YCTAHOBKA**, u300paxkeHHOE Ha
puc. 8.2-2.

B »TOoM OKHE ¢ NOMONIBIO KJIABHII
nepeMenieHns Kypcopa Bwl  moxkere
BBIOPATH OJHY M3 YETHIPEX OIIIHM.

TT
T

VOTIOBMI MEM-HIMH.
EDMHMI] HEMePeHMA
HurepdelcoE

VoA HOEES YaOOE

Puc. 8.2-2. Oxkno «YCTAHOBKA)»

JInarHocTuka — Bxox B onmmio «JIUATHOCTHUKA» mnossoaur Bam
BBIIIOJIHUTh ~ JIMAaTHOCTUYECKUE TECThl OTIEIbHBIX OJOKOB  HM3MEPUTEIBHOTO
YCTPOMCTBA U aMIIEPOMETPUUYECKOTO CEHCOPA.

Jluciuieid JAHHBIX T—> TJaBHOE MEHI0 ™ JHATHOCTHKA
B rmaBHOM MeHIO BBIOCpHUTE

FEIHATHOCTHER** omuio  «JIUATHOCTUKA»  u
P Coemcopa Haxmure «BBOJ». Ha aucruiee
Jrcranes aHajauszaTopa MOSIBUTCSI OKHO,
IIararid ** MMATHOCTUKA**,  u3o0pakeH-

HOE Ha puc. 8.2-3.

Puc. 8.2-3. Oxno IMATHOCTUKA».

IporokoaupoBanue - Bxox B onuuio «[TPOTOKOJMPOBAHUE»
no3BOJUT BaM 3aiath MHTEpBaN BpEMEHU JUIsl EPUOAMYECKON 3aMUCH PE3YJIbTATOB
U3MEPEHU B DHEPrOHE3aBUCHUMYIO IMaMATh, OCYUIECTBJISATh BKIIOYEHUE U
BoikitoueHue pexuma «IIPOTOKOJIMPOBAHUME», BbIBOAUTH  PE3YJbTAThI
M3MEpPEHUN Ha IUCIUICH aHau3aTopa U KOMIIBIOTED, a TaK)Ke MPOU3BOJIUTH YaJICHHE
JAHHBIX U3 SHEPTOHE3aBUCUMOM MaMsITH.

I[HCH.]'IGVI JAHHBIX —> rJiaBHOC MCHIO —> MNPOTOKOJHUPOBAHUC
B rmaBHOM MeHIO BbIOEpHUTE

*IIPOTOEQIIHPOELAHHE® oo «ITPOTOKOJIMPOBAHUE
FEaTaTE MHTSDEST n Haxmure «BBO». Ha nucnnee
E: REITHY TR aHaHI/I3aT0pa TITIOABUTCA OKHO

**ITPOTOKOJIMPOBAHUE**,
n300pakeHHoe Ha puc. 8.2-4.

EReol IaHHEX
Oy o7 TE IISAMATEH

Puc. 8.2-4. OxHO
«[TPOTOKOJIMPOBAHUE)»
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JJIEKTPOHHBIN OJIOKHOT - Bxoxa B omuuio «BJIOKHOT» nossonut Bam
OCYLIECTBUTH BKJIIOUEHUE M BBIKIIOUEHUE PEKUMA 3aMMCU JIaHHBIX B DJIEKTPOHHBIM
OJIOKHOT, BBIBOJAMTH PE3yJIbTaThl U3MEPEHUI Ha JUCIUICH aHAIM3aTOpa U KOMIBIOTED,
a TaKkKe MPOU3BOJUTH YIAJICHHE JAaHHbIX U3 OJOKHOTA. 3amuch JaHHBIX B
AJEKTPOHHBIN OJIOKHOT ocymiecTBisiercss B okHe «3MEPEHUE) naxatuem Ha
xiasuiry « BHU3».

JMcnuieil JaHHBIX T—> TIJIABHOE MEHI0 ©—> 3JeKTPOHHBII OJIOKHOT
B riaBHOM MeHIO BBIOEpUTE OILHUIO

STEETPOHHIH «BJIOKHOT» u Haxmute «BBOJI».
BIIOEHOT Ha aucriee aHanM3aTopa MOSBHTCS

%k ¥

B TR M{TE OKHO OJIEKTPOHHBIN

ey Mo THTER
I[IpocmorE

BJIOKHOT**, wu3o0paxkeHHoe Ha
puc. 8.2-5.

Puc. 8.2-5. OKHO
«DJIEKTPOHHBIN BJIOKHOT

8.3. Menw «YCTAHOBKA»

Jluciteii JaHHBIX ™ rIaBHOE MEHIO > YCTAHOBKH IC—)> YyCTaHOBKA
Orto MmeHwo (cMm. puc. 8.3-1) ucnosb3yercs JUisi HAaCTPOMKM aHanM3aTopa Ha

VT AHOEE L+ peuieHue KOHKPETHBIX 3ajJ1a4

AHAJIUTUYECKOIO0 KOHTPOJIA KHUCIIOpPOJa.
VO TIOBEITIL MO —ETITT. Bxon B MeHIO «YCTaHOBKa» II03BOJIUT
E -]I = H 1= EI:. =TI Bam BBectn JaHHBIC 110 YCIOBUSIM
Heare 2 ,i. = I'-‘:[ COOE POBEIACHUS W3MEPEHNH, BBI6paTB
VoS MOERES Y arnE U3MEPIEMYIO BEIWYUHY U COUHULY

U3MEPEHUS KUCIIOPOJa, YCTAHOBUTEL YacChl

Y HACTPOUTh UHTEP(EHCHBIE YCTPOUCTBA.

Puc. 8.3-1. Oxno «YCTAHOBKA»

YcTraHoBKa YCJI0BMH U3MEPEHHH.
MeHI0 yCTaHOBKa T™—> yCcTaHOBKA YCJIOBMIi H3MepeHuii

[Ipu BbIOOpE omuuu «YciaoBuil m3MmepeHuit» (cM. puc. 8.3-1) Ha npucriee
aHaJIM3aTOpa OTKPBIBAETCS OJIHO U3 TPEX OKOH B 3aBUCHUMOCTU OT YCTaHOBJIEHHOM
peIBapUTEIBHO €IMHULIBI U3MEPEHUS. . - -

Ecom B ommum  «YcTaHOBKa 7CTAHOBEA ':’?C-IIDEHH
EAUHUL] HU3MEPEHUs» ObUIM BBIOPAHBI MZMEPEHHMH
eIuHULIbl u3MepeHus 060. % wim % Hac.,
TO Ha JucIIiee aHaIM3aTopa

BBICBEUMBAECTCS OKHO, IIOKa3aHHOE Ha
puc. 8.3-2

bV BEapou. DAEIIeHIMS
CoONMEHOCThH

Puc. 8.3-2 OxHO ycTaHOBKH 0apOMETPUYECKOTO JaBICHUSI.
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[Ipu Haxxatuu kinaBuM «BBon» Ha AucIiee aHAIU3aTOPa MOSBUTCS OKHO IS
BBOJIa JIaHHBIX OapoMerpuueckoro  jgaBiaeHus (puc. 8.3.-3). 3HaueHHe
0apoMETpPUUECKOro JaBJICHUS
BBOJUTCSI C  TOMOIIBI  KJIABHIII

nepeMeIeHnusl Kypcopa M KJIaBUIIU
«BBO/».

YVoDaHOoOEMTSE SHAaYeHMHS
BapoMeThHY e o oD
OTaETeHNIT I HadMMMme
'BEEOT

F60.0 me Puc. 833  Oxno  ycramosxu

6apOM€TpH‘1€CKOI‘O JaBJICHUA

MeHI0 YCTAHOBKA ™> yCTAaHOBKA yCJOBHIA H3MepeHHi
Ecnu B ommum «YcTaHOBKa €IMHMII M3MEPEHUSD» ObUTM BBHIOPAHBI €IMHUIIBI
MU3MEPEHUS MAacCOBOW KOHIICHTPAIMU KUCJIOPOJa, TO MPU BHIOOPE OMIIUU «Y CIIOBHIMA

- . -~ u3mepeHuin» (cm. puc. 8.3-1) Ha aucriee
YCTAHOEEL ¥ C{IDEHH aHaju3zaTopa  OTKpBIBAcTCH OKHO,
SHEPEHWH IIOKa3aHHOE Ha puc. 8.3-4.
¥ BEapou. DAEIeHMS
CoTEHOCTE Puc. 8.3-4 OxkHo YCTaHOBKH
0apoMeTpHUIeCKOro JTaBJICHUS u
COJIEHOCTH

IIpu BeIGOpe omiuu «CoONIEHOCTHY -

o | - - r — - - — z

Ha JUCIUIee aHanm3aTtopa BbicBeumBaercsa | + Lo HOBEL COJTEHOCTH
OKHO MOKa3aHHOE Ha puc. 8.3-5.

02007

Puc. 8.3-5. OKHO yCTaHOBKH COJICHOCTH

C noMmol1ibio KJIaBUII IEPEMELIECHHUS
Kypcopa u kmaBumm «BBO/l» ocymiecTBisiercs BBOJ 3HAYEHUS COJEHOCTU B
aHaIM3UpyeMou kuaKocTH B nepecuete Ha NaCl.

MeHI0 yCTaHOBKA IC—)>yCTAHOBKA YCJIOBHI H3MepeHu i
Ecnmu B onmun «YcraHoBKa eAWHUI] U3MEPEHUS» ObLTa BhIOpaHa M3MepsiemMast
BEJTMYMHA TMAPIUATBHOTO JaBleHUs Kuciaopoaa (MM. pT. ct., klla), To mpu BeIOOpE

R o - oniuu «YclIoBUM u3MepeHui» (CM. puc.
FUTAHOBEA FCIOEMHM 8.3-1) Ha  JucCIuiee aHal3aTopa

HESMEPEHI M OTKpBIBAETCS OKHO (pHc. 8.3-6).
P Eapom. TaETSHIIS
W mEooThRS e Puc. 8.3-6. OxknHo ycTaHOBKHM Oapo-

METPUYECKOTO JaBJICHUS U BHIOOPA CPEIIbI
rae OyyT mpoBoauThCst u3mepenus pO,.
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[Ipu BBIOOpe onuuu <« Kuakocts/'az» Ha  nuciee  aHanmMzaTopa
BBICBEUMBAETCSI OKHO MOKa3zaHHOe Ha puc. §8.3-7. C moMomIbIo KJIaBUII EPEMEIICHUS
kypcopa u knaBumm «BBOJl» ocymectBisiercs BbpIOOp cpenbl rae  OyayT
npou3BOAUTHCS u3MepeHus pO, (B KUIKOCTH WM B razoBoi (aze). Ilpu BriOOpe
omuuu <« Kunkocte» — aHanu3aTtop OyJeT  aBTOMAaTUYECKH  KOMIIEHCHPOBATH

CHCTEMATHUYECKY IO HOIPEIIHOCTD -

HU3MEPEHUIA, U3BECTHYIO kak | B HAROM Cpele E'E.".]IET
koahumment «Kuakocth-I'azy (cMm. 1. IIPpoOMEEOOMTECA
5.3.3). AHATIMEY

FirioeooTs
lNa=s

Puc. 8.3-7. OxHo BbIOOpa B Kakou cpeje
OynyT npoBoaAUTHCS u3MepeHus pOs.

YcTaHnoBka CAUHHUI U3MCPCHUA
Jucmieii AaHABIX T—> rjaBHOE MEHI0 T—> YCTAHOBKH —>
YCTAHOBKA eIUHUIl U3MepeHust
IIpu Bxome B onuuio «YCTAHOBKA eaunuil u3MepeHus» aHaIU3aTOP

BI'IE EPI,I T E I'I |.__:: IIEP qE I'I E-" BJ npeajiaract Bam BBI6paTB HN3MCPACMYTO

- BCIIMYUHY. Ha pucnnee aHaJIn3aTopa
:E:E']-'[I.I‘LII'I E.' BBICBCYHNBACTCA OKHO, IIOKA3aHHOC Ha
>

FHacocoras moHIIEHTD. puc. 8.3-8
[MpoleETHOS COXSTMH.
Hap]‘_'l;]:-:[a,TILHnje TaETI. Puc. 8.3-8 OkHo BbIOOpa u3MepsieMoi

BCIIMYUHBI.

C moMomipio0 KJIaBUII NEPEMEIEeHUs] Kypcopa BbIOEpUTE OJHY U3 OILUNA Ha
muctiiee (cMm. puc. 8.3-8) m Haxmute kiasuimy «BBOJ». B 3aBucumoctu oT
BbIOpaHHOM Bamu oniuu Ha AuCIIIee MOSBUTCA OAHO U3 TPEX OKOH.

EHEEFHTE E,I[I'II-:[I'I]'J;:'-"J
M=ZHEFEHHHA EMEEFHMTE EXHMHHITY
: I:II'.-".}} H=MEFEHHMA
EI T OB REMHES THOIISHETE
2 [IpoIIeHTHE HackUSH .
—- ENEEFMTE ETMHHMITY
Puc. 8.3-9a H=MEPEHHA
Puc. 8.3-96 ,_
M PT.OT.
Puc. 8.3-98 rlla

8.3-9. OkHa BbIOOpa €AVMHUIL] U3MEPEHUSI.
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B mnepBom okHe (cMm. puc. 8.3-9a) amanuzarop mnpemnaraer Bam BwIOpaTh
CAMHUILY M3MEPEHHUS MAacCCOBOM KOHIIEHTPALMM KHUCJIOpPOJa MPU HU3MEPEHUSX B
KUAKOCTAX: Mr/i; MKr/i; ppm. [lpu npoBeneHun u3MepeHUM B ATUX EIUHUIAX
aHaJIM3aTOp BHOCUT TEPMOKOMIICHCAIIMIO, KAaK Ha CBOWCTBA Ta30MpPOHUIIAEMON
MeMOpaHbl CEHCOpa, TaK M Ha TEMIIEPATypHYIO 3aBUCUMOCTh KO3 (duUlMeHTa
PacTBOPUMOCTHU KHCIIOPOJIa B BOJE.

Bo BTopom okne (cM. puc. 8.3-906) ananmuzatop mnpesaiaracT Bam BbIOpaTh
o0beMHbIE TPOLEHTHI (00. % - UCMOJIb3yeTCsl MpU aHaIM3€ Ta30B) WM MPOLEHT
HACBIIIEHUS )KUJIKOCTU KUCIopoaoM Bo3ayxa (% Hac.). [Ipu npoBeneHun U3MepeHHit
B OTUX EIUHUIAX AHAJIM3aTOp BHOCUT TEPMOKOMIICHCAIIMIO TOJIbKO Ha CBOMCTBA
ra3onpoHUIIAEMON MEMOpPAHbI CEHCOpa.

B Tperbem oxue (cM. puc. 8.3-9B) ananmuzarop npeniaraer Bam BwrIOpaTh
CAMHUIY M3MEpPEHHUs MNaplHMaIbHOTO JaBJICHHUSI KHCIOpoJa: MM.pT.cT. wian klla.
N3mepenust B 3TUX eAMHUIIAX HCIONB3YIOTCS KakK i aHaidu3a Ta30B, TaK H
xuakoctel. [lpu mpoBeaeHMM U3MEpEHUN B 3TUX E€AMHUIAX AHAIU3ATOP BHOCUT
TEPMOKOMIICHCAIIMIO TOJIKO Ha CBOMCTBA Ta30MpPOHUIIAEMONl MeMOpaHbI CeHcopa.
[Tocne BbIOOpa eAMHUI] MU3MEPEHHUs Ha JUCIUICE aHAIM3aTOpa BBICBETUTCS OKHO
nokazaHHoe Ha puc. 8.3-7. Ilpu BbiOOpe ommmu «Kuakoctb» aHanuzaTtop Oyaer
aBTOMATHUYECKH KOMIICHCUPOBATh CHUCTEMAaTUYECKYI0 IMOTPEHIHOCTh HW3MEpPEHUIH,
u3BecTHY10 Kak «Koadpdumument Kunkocts-I"a3y» (cm. m. 5.3.3).

[Tocne naxxarusa xnasumu «BBO/l» Ha aucruiee ananuszaTopa MOSIBUTCS OKHO
u3MepeHuit (cMm. puc. 8.1), B KOTOPOM OHHU OTOOpakaroTCs B BbIOpaHHOW Bamu
eaunuile u3mepenus. Eciu Bl 3aX0TUTE U3MEHUTH €IMHUILY U3MEPEHHS B IIpoLiecce
paboThl, TO UHTEIUIEKTyalIbHBIC alropuTMbl AKITIM-1-12 no3BosstT Bam 3710 cnenars,
He mpuberas K MPOBEICHUIO MOBTOPHOM KaMHMOPOBKU. AHAIU3AaTOP CAMOCTOSITEIHHO
ONpeeIUT HEOOXOIMMOCTh BHECEHHSI TEX UM MHBIX TEPMOKOMITCHCALIUMA, BHITTOJIHUT
BCE HEOOXOJUMBIE MEPECUEThl, CBSI3AHHBIE C M3MEHEHUEM H3MEPSIEMON BEJIMYWHBI,
CAMHMIIBI U3MEpPEeHUs W TapaMmeTpoB KamuOpoBku. Kpome Toro, anammzarop
CaMOCTOATENLHO  ONPEEIUT HEOOXOJIUMOCTh KOMIICHCAIIMM CUCTEMaTH4YEeCKOU
MOTPENIHOCTU U3MepeHuid, n3BecTHOM Kak «Koadpduunent Kunkocts-I"azy.

YcranoBka unTepgeiicon
Jucmieil AaHHBIX ™—> rjgaBHoe MeHI0 T—> ycTaHoBKH T

—> YCTaHOBKAa MHTep(eicoB 5
IIpu Bxoxe B onuuio «YCTAHOBKA HWHTEP®ENCOB» anamuzatop

¥ A npejuiaraet Bawm BBIOpATH
1 1 E
H‘u*l"TPI‘II;I‘f‘ uHTEpEnc-HOe  YCTPOMCTBO s
HMHTEP$EMCOE Hactpoiiku. Ha nucruiee ananmsaropa
BEDS mapgana BBICBEUMBAETCSI OKHO, MOKAa3aHHOE Ha
CHIHaTHIAITHHM puc. 8.3-10.

Puc. 8.3-10 OxkHo BBIOOpA

uHTEPGEHCOB.
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Hacrpoiika unrepgeiicoB - RS-kanagna
Jlucnieii TaHHBIX E—> TJ1aBHOE MEHI0 > YCTAHOBKH I—)> YCTAHOBKA
uHTepgeiico—> Hacrtpoiika nnrepdeiicoB RS-kanamna —>
Ycranosku RS-Kanana

B OKHE «HACTPOMKA

MHTEP®ENCOB» (cm. puc. 8.3-10) VOTAHOBEHM
BeIOepuTEe omuuioo «RS-kamama» wu 02 B AT A T
Haxvure kinasumy «BBOJ». Ha T TEEEaEEEeeEs
JUCIUIEE aHAIM3ATOPa IIOSBUTCS OKHO, FHI':JII':""{ HTE
nokaszaHHoe Ha puc. 8.3-11. SagaTk HHTEPEAT
Puc. 8.3-11 Okno «YCTAHOBKH RS

KaHaJia».

B srom okHe BBl MOXeTe BKIIOYHTH/BBIKIIOYUTH TEPUOJAUYECKUN BBIBOJ
pe3yNIbTaTOB U3MEPEHUH, a TAaK)Ke 3a7aTh MHTEPBAJ BPEMEHH IS BHIBOJIA.
st Toro uToObI 3a1aTh HHTEPBAT (CM. puc. 8.3.-11) BeIOepuTe oniuio «3aaaTh

UHTEPBA» W  HAKMUTE  KIIABHIIY
Erenrre HHTELEAT «BBO/l». Ha nucrnee ananmm3aTopa
EpeMeHM O EREEOITS HOSBUTCS OKHO, IIOKa3aHHOE Ha PHC.
IO HHEX 8.3-12.
ﬂﬂbﬂ-IHﬂT!:EP: Puc. 8.3-12 OxHO BBOJa HHTEpBala
BPEMEHU IS BBIBOJA PE3yJbTaTOB
U3MEPEHUMN

3a,Z[aHI/I€ HHTCpBaJIa BpPEMCHHU OCYHICCTBIICTCA C IIOMOIIBIO  KJIABUII
MepeMCUICHUA KypcCopa. Ilocne BBOJa JAHHBIX AaHAJIHU3aTOp BCPHCTCA B OKHO

«HACTPOUKA HHTEP®EMCOB» (cM. puc. 8.3-10). M3 3TOro OKHA MOXKHO
HACTPOWTH MapaMeTphbl CUTHATTU3AIINH.

Hacrpoiika unrep@eiicoB - Curnajau3anumn
Jucmieil AaHHBIX T=> rjjaBHOE MeHI0 T—> yYCTAHOBKH I—> YCTaHOBKA
uHTepdeiicoB—> Hacrpoiika unrepeiicos p—>  Curnanusanum
Hacrpoiika Curnanuzamuu

B oxae «HACTPOMKA WHTEP®EMCOB» (cM. puc. 8.3-10) BpIGepuTe
(0)8000%010) ((CI/IFHaJ'II/ISaI_[I/II/I» U HaAXMHUTEC —
knasunry  «BBOJl». Ha  amcrmee HACTPOMEAL

vy

aHaIM3aTOpa  BBICBETHTCS  OKHO, CHIHATH=ATTHH
noKa3aHHoe Ha puc. 8.3-13.

PECpHHMI YDOESHE
HrwHMME VPOESHE
ErRpneyIiiTs

Puc. 8.3-13 Oxno «HACTPOUKA
CUTHAJIN3ALIMW»
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B »srom okHe Bbl MOXkeTe HACTpOUTh BEPXHUW M HHXHHUM YPOBEHB
cpabaTbIBaHUs CUTHAIM3AIMH, & TAKKE BKIFOUNTh/BBIKIIIOUUTh CUTHAIU3ALIUIO.

JInsi HACTPOMKHM CUTHAJIM3allMM 110 BEPXHEMY YpOBHIO B OKHE puc. 8.3-13

Epenims BEDHHM o BbIOCpUTE omnuuio «BepxHuii ypoBeHb)»

A E u Haxvmute kinaBumy «BBO/». Ha

= = TS s =

PeaE. :I"d SATHEAIHMA JTUCILIIEE aHaliu3aTopa  BBICBETUTCA
CHIHaIIHM=aITI4Id

OKHO, IMOKa3aHHOE Ha puc. 8.3-14.

i 1 ﬂ . ﬂ 06% Puc. 8.3-14 OKHO HACTPOWKH BEPXHETO
npejiena cpabaThIBaHUs CUTHAM3AIIHH.

C moMoupl0 KJIaBHII IEPEMEIICHUSI Kypcopa BBEIUTE 3HAYEHUE BEPXHETO
npenena cpalbaTblBaHWs CUTHAIM3ALUU U
Haxxmute kinasuiy «BBO». Ha nucmiiee ErmamyiiTh
a”HajamuzarTopa BBICBETUTCS OKHO, CHI'HATIH=3IIHE ITO
nokazaHHoe Ha puc. 8.3-15.  Jlua EEP-HEHNY wpoeHI?
BKJIIOUEHMS] ~ CUTHAJIM3alMd  BblIOepUTE

onuuio «JIA» u Haxxmute «BBO/I» I.5
HET

Puc. 8.3-15 OkHO BKJTFOUYEHUS
CUTHAJIM3AIMU TI0 BEPXHEMY YPOBHIO

HaCTpOﬁKa HWIKHCTO IIPCAciIa Cpa6aTBIBaHI/ISI CUTHAJIM3allu1 OCYHICCTBIIACTCA
AdHAJIOTUYHBIM 06p330M.

[Ipu cpabarbiBaHUM CUTHAJIU3AllMM Ha JUCIIEE B CTPOKE HMKOHOK
MOSIBJIIETCS] MUTAIOIIUM 3HAK, 0003HAYAIOIINI TPEBBIIIICHUE HUYKHETO WU
BEPXHETO YpoOBHA. s OTKIIOYEHUST 3BYKOBOTO CHUTHAlla HaXMHUTE
kjaBuiry «COpoc» U yepKUBaiTe €e B Ha)KaTOM COCTOSIHUM B TE€UEHHE 3-
5 cek. Jlnd MOBTOPHOIO BKJIIOYEHHUS 3BYKOBOI'O CHUI'HAjla MOBTOPHO
HaXXMUTe KinaBuiry «Copocy.

YcraHoBKa 4acoB
Jucniiel nanapix =—> [J1aBHOEe MeHI0 ™—>YCTaHOBKM I—> YCTaHOBKA
4acoB

YcTaHOBKAa 4acOB OCYINECTBIISACTCS W3 YOTAHOEMTE EFEMI
okHa «YCTAHOBKA». B sToM OKHE

(cMm. puc. 8.3-1) BbIOEpHTE OIIHUIO Jaowr - HI-‘IHE.?’I*BI
«YCcTaHOBKAa 4acoB» M  HaXMHUTE

kiasuily «BBO/J». Ha naucnnee ﬂ . 52
aHaM3aTopa BBICBETUTCS OKHO,

nmokasaHHoe ~ Ha  puc.  8.3-16. H mamurTe BEEOJ

YcraHoBUTE JaTy M BpeMs U HAXKMUTE
xiasuiry «BBO/».

Puc. 8.3-16 OkHO yCTaHOBKH 4acoOB
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[Tocne BBOJA TEKYIEro BPEMEHU U AAThl aHAIMU3ATOP IMEPEXOJUT B PEKUM
u3Mmepenus (cm. puc. 8.1). B HmkHE#Nl cTpoke OkHAa OyIyT BBICBEUMBATHLCA BpeMs U
nata. [Ipu akTUBM3alUU MTPOTOKOJIUPOBAHMS 3aMUCh JAHHBIX B YHEPrOHE3aBUCUMYIO
NaMsATh M DJIEKTPOHHBIN OJIOKHOT OyAeT MPOU3BOAMTHCS B YCTAHOBJICHHOM IIKaie
BpPEMEHU.

8.4. Menw «/IMAI'HOCTHUKA»

JIncnuieit JaHHBIX —> rjaBHOE MEHI0 T—>  JHATHOCTHKA
ITpu Bxoxae B MeH10 « IMAT'HOCTHUKA» Ha nucmiiee aHanu3aTopa OTKPbIBACTCS

e . __, A OKHO, IMOKa3aHHOE Ha puc. 8.4-1. B
FOHATHOCTHEAL® 3TOM OKHE BbI MOkeTe BBIOpaTh Tpu

B Cemcopa ONIIUH JTHATrHOCTUYECKHUX TECTOB.
Arcrines
IIartaTIt Puc. 8.4-1 OxkHo «/lmarHoctuka»

[Ipu BBIOOpE THIX ONMUMK HA JAUCIUICH
aHajgu3aTopa OyIyT BBI3BIBATHCS OKHA,
IIOKa3aHHbIC HIDKE.

JlnarHocTuKa ceHcopa THMATHOCTHMEA CEHCOPA

B »TOM OKHE BBICBEUHMBAIOTCS

== 111E =7 )
TEKylIWe 3HAYE€HHWs TOKAa CeHCopa, Ioemo=U1l2.22 HA

—_— T T N ]
TEMIIEpaTyphbl, UyBCTBUTEIBHOCTH U T= ZzZ.0C
3HAYCHUSI OCTATOYHOI'O TOKa CEHCOopa. S=000.07 b S pTocT.

Toor=000_08 =L

Puc. 8.4-2a. /lnarHoctuka ceHcopa.

I[I/IaFHOCTI/IKa IKpaHa

B npouecce  BbIMOIHEHUSA
3TOT0 TecTa OKHO JIUCTIIes
3alOJIHAETCS 10  CHOHPAIM IO
TIOJTHOTO 3aTEMHCHUS JTUCTIIICS.

Puc. 8.4-26. Jluarnoctrka sKkpaHa

JInarHocTMKa nmaMsTH

MIET IMATHOCTHEL

ITAMATH [TomoxuTenbHOE TECTUPOBAHUE
POM E | DJIEMEHTOB MaMSITH COIIPOBOXKIACTCS
g L CE | 3amrceio OK!
EEPEOHM JE!
EEFEOM1 OE!

Puc. 8.4-2B. /InarHoctuka rnamsTu
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8.5. Menwo «ITPOTOKOJIMPOBAHUE»

JucnJieil TaHHBIX T—> rJIaBHOEe MEHI) T—>  MPOTOKOJHPOBaHHUE

[Ipn BXOJIE B MEHIO

«IIPOTOKOJIMPOBAHHUE» Ha *TIPOTOEQOTIHMPOELAHHME®
JUCIUIeE aHAIM3aTopa OTKPBIBACTCS =
OKHO, TOKa3aHHoe Ha puc. 8.5-1. B FEamaTE HHTEPEAT
3TOM OKHe Bbl MoOXeTe BbIOpaTh EREIHYHTE
YETBIPE OMIIUHU. EREoDn TaFHEY

S MoTHTE IISMATR
Puc. 8.5-1. Okno

«ITPOTOKOJIMPOBAHUE»

[Tpu BEIOOpE TIEPBOIA OMIMK HA AWCIUICH aHATM3aTOpa BhI3BIBAETCS OKHO BBOJIA
WHTEpBaJla BPEMEHM [JIs 3allUCU JaHHBIX, MMOKa3aHHOE Ha puc. 8.5-2. C moMoupko
KJIaBUIl  MEpeMElIeHusI  Kypcopa
BBEAUTE HWHTEpBal BPEMEHU JUIS

EesenrmrTe MHTEPREST

EpeMdeHM LI ZallMCH 3aIIMCU JAHHBIX M HA)XMUTE KJIaBUIIY
A HHBIX «BBO/]».
Gﬂ =] 'F.r ﬂ MHIH Puc. 8.5-2. Oxno BBOIa

VHTEPBaJla BPEMEHHU

[Ipn ycranoBke HHTEpBajga BpeMeHH BBl JODKHBI TOMHHUTB, YTO OO0BEM
HE3aBUCHUMOM IaMSITH XOTS U SIBIIETCS JOCTAaTOYHO OOJIBIIIMM, HO TEM HE MEHEE
orpannueH. Ilpm 3amaHum WHTEpBaja BpEeMEHHM paBHOro 15 wMuH., o00BeMa
HSHEProHE3aBUCUMON MaMSTH XBAaTUT Ha MPOBEICHUE 3alUCH B TCUCHUE 6 MECSIIEB.

I[Ipu BBIOOpe ommuu  «BxmroyeHo/BeikmogeHo»  (cm.  puc.  8.5-1)
OCYIIIECTRIISICTCS BKIIOUCHHUE/BBIKIIIOUCHUE TIPOTOKOJIUPOBAHHMS.

[Tpu BeIOOpE omiuu «BbIBOA MaHHBIX» HA JUCINICH aHAIM3aTOpPa BHI3BIBACTCS
OKHO BBIBOJIA JAaHHBIX, TTOKa3aHHOE Ha puc. 8.5-3. B aTomM okHe BBl MOXeTe BHIOpATh
OIIMY PEATU3YIOIINE BBIBOJ JaHHBIX

EHEOT TaHHIY Ha JMCIUIEH aHanmM3aropa (CM. pHC.

. 8.5-4a), MOUCK NIaHHBIX B MPOTOKOJIE

TabMMY HEN BEREOT no gare (cm. puc. 8.5-40) u BBIBOJ
[Iomcow IIPOTOKOJIA JAHHBIX HA KOMITBIOTEP.

Eueolm Ha HoMIIBHNTESD

Puc. 8.5-3. OxHo «BBIBO/I
JAHHBIX»

C nomompto knaBuil «BIIPABO», «BJIEBO» Bbl MoxeTe HpoJMCTHIBATH
npoTokoJI NaHHbIX. [Tpu HaxaTuu knaBuin «BBO/I» u3 okHa puc. 8.5-4a wnu onuuun
«ITouck» u3 OKHaA BBIBOJA JAHHBIX (CM. pHUC. 8.5-3) BBICBEUMBAETCS OKHO IOWCKA
JTAHHBIX 110 j1aTe (cM. 8.5-40).
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Puc. 8.5-4a. OKkHO JaHHBIX MPOTOKOJIA - ——
Jama: S0 L1002,
Epewa: 10:57

C IIOMOIIIBIO KJIaBHII 0 - T 47 oRs
MEepEeMENIEHUsI Kypcopa YCTaHOBHUTE T- sz 10
JaTy W BpeMs JIsl TOMCKa JaHHBIX B - i e
npotokoje. I T1OHUCKa HaXMUTE
kiasumy «BBO/». Ha gucree

OTKPOETCS OKHO, IMOKa3aHHOE Ha PHC.
8.5-4a.

EEO] - rioMcE IIo Tare

Puc. 8.5-46. OxHO nmoucka

IAPAMETPH IIOHMCEL: | s no sare.
nava: T0.03.07.
IIpu BbIOOpe omuuu «BeiBox
Epeida: E 5 _'ﬂﬂ JTAHHBIX HA KOMIBIOTEP» (CM. puc. 8.5-
3) u Haxatum kiaBumm «BBOJ/»
Heopars - 'EBOT OCYILIECTBIACTCA Iepeiadya MpoTOKOIA

JTAHHBIX Ha KOMITbIOTEp MO0 RS-kanamy.
Jlns HabmoieHus B peajbHOM BPEMEHH Ipoliecca

n3Mepennsi Bel MokeTe MOJIb30BaThCSl MPOTPAMMHBIM 00ECIICYEHUEM, BXOISIINM B
KOMIUIEKT OCTaBKH *auckera 3.5 .

JIsT OYMCTKU IIAMSTH B OKHE
«I[TPOTOKOJIMPOBAHMUE» (cm.
puc.  8.5-3)  BbIOEpUTE  OILUIO
«O4YUCTUTh MaMATH» U HAXMUTE Ha ECE SATIFICH CTEPTIH
kinapumy «BBO/I». Ha auc-muiee
AHAIN3aTOpa B TEUYEHUE S5 CEKyHJ
OTKPOETCS OKHO, MTOKa3aHHOE Ha PHC.
8.5-5.

Puc. 8.5-5. OxHO yaneHus 1aHHBIX.

9.6. Menio «bJIOKHOT)

Jucmiei nanabIx —> ['1aBHOe MeHI0 T—>  BJIOKHOT
IIpu Bxone B MeHIO «bIIOKHOT»

EQJIEE'{'PPH_H HH Ha THCIIIee aHaIM3aTopa

EJIOEHOT OTKPBHIBACTCS OKHO, IMOKa3aHHOE Ha

BRIy MTh puc. 8.6-1. B sTtom oxHe Bbl mMoxeTe
Ot I{CT TR BBIOPATH TPU OILIMH.

I[IpocmorE

Puc. 8.6-1. OKHO
«IJIEKTPOHHBIN BJIOKHOT»
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[Tpu BrIOOpE oniuu « BKIIOYNTH/BBIKIIOUNTEY» BKIIOYACTCS WM BBIKIIOYACTCS

AJIEKTPOHHBIN OyIoKHOT. [lpm 3TOM B pexuMme U3MEpEeHUs B BEpPXHEH CTpOKe
MOSIBJISICTCS] WIIM MCUYE3aeT «MKOHKa» 0JIOKHOTa (cM. puc. 8.1).

[Ipu BBIOOpE omumu «OYUCTUTHY MPOUCXOJIUT YyJaJICHUE JAaHHBIX U3 OJoKa

HHEPrOHE3aBUCUMON IMaMsITH, MpEIHA3-
HayegHoro g 100 3ammcer B
AeKTpOHHOM OjokHoTe. Ha mucriiee

aHajM3aTopa Ha S5 CEKyHJ OTKpOEeTCs ECE SATIHCH CTEDPTEH
OKHO, TMIOKa3aHHOE Ha puc. 8.6-2.

Puc. 8.6-2. OxuHo «Ouynucrka
OJIOKHOTA.

IIpu BeIOOpe ommuu «IIpocMoTp»

Sarmcs No 0k (cM. puc. 8.6-1) OTKphIBaeTCs OKHO,
- - . 8.6-3. C noMmoIsm
5. 30.10.07 TI0OKA3aHHOE Ha PHC
"'TI: Ta- -1 - kiasuil  «BJIEBO» «BIIPABO» Bui
Epewma: 10:L2:4L MOJKETE IPOJIMCTHIBATE JIAHHBIE,
0z: 345 ob% 3alMCaHHbIE B JIEKTPOHHBIN GJIOKHOT.
T: S R

Puc. 8.6-3. OkHO «3amuch B OJIOKHOT»

10.KAJIMBPOBKA AHAJIU3ATOPA.
B ananu3zarope peann3oBaHbl CIIEIYIONIME BUABI KATHOPOBOK:
e KamuOpoBka 1o HyJ€BOH TOUKE;
e ABTOMAaTHYecKasi KaTMOpPOBKA [0 aTMOCPEPHOMY BO3IYXY;
e (CnenuanbHas KaaIuOpOBKa.
OO61ue noa0XKeHUs Mo KaJTuOpPOBKE aHAIM3aTOpa MPUBEACHHI B LI 5.1 - 5.2.
HACTOSIILIETO PYKOBOJICTBA.
9.1 Ilpoueaypa KaJnOPOBKH HYJ1e€BOH TOYKH AHAJIM3ATOPA.

KanubpoBka HyJ€BOM TOYKHM MPOBOJAUTCA B IMPOLIECCE MPOM3BOACTBA U IMpU
MOJITOTOBKE aHAJIM3aTOPOB K IMOBEpKe. B Cuily MajnocTu M BBICOKON CTaOMIBHOCTH
TOKOB YTEYKM CEHCOpOB JaHHas MpoleAypa B TMpOIEcce OKCIUIyaTalluu He
IPOBOJUTCS, MO3TOMY OMNIMUSl KaJUOPOBKH HYJIEBOM TOUKM BBIHECEHA B CIY>KEOHOE
MEHIO KamuOpoBOK (cM. [Ipunoxxenue 5).

9.2. IIpouenypa aBTOMATHYECKON KAJMOPOBKHU AaHAJIU3ATOPA.

[Ipn aBTOMaTHuYECKOW KaJMOpPOBKE aHaau3aTopa B KAaueCTBE CTaHAAPTHOTO
oOpaslla ¢ M3BECTHBIM COJIEP)KAHUEM KHUCJIOPOJa HCIOJIb3yeTcsl aTMOC(hEpHBI
BO3/IyX, HAaCBIIIEHHBINA TTapamu BoAbl. Kanmubposky cencopo ACp0O,-01 - ACpO,-04
MO>KHO ITPOBOJIUTH JABYMS CIIOCOOaMHU.

[Ipu nepBoMm crnocobe KaauOPOBKM CEHCOpP JOCTAIOT M3 H3MEPUTEIHbHON
KaMephl, TIIATEIbHO MPOMBIBAIOT €r0 YYBCTBHUTENIbHYIO 4YacThb B BOJOMPOBOIHOM
BOJE M C TMOMOUIGI0 (UIBTPOBAILHON OymMaru WiM MapiieBOro TaMIIOHA YJAJsIOT
ocTaBIIMECs Karmu BoJbl ¢ moBepxHocTu AC. 3areM Ha JHO «KaJIMOPOBOYHOM

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
AHAJIU3ATOP KHCJIOPOJA AKIIM-1-12



50

CKJISIHKM» HAJIMBAIOT HEMHOTO BOJIOIIPOBOJHOM BOJbI M ycTaHaBiuBaroT B Hee AC.
UyBCTBUTENIbHASI IOBEPXHOCTh CEHCOpPA HE JIOJDKHA KacaThCs MOBEPXHOCTH BOJIBI B
CKJISTHKE.

[Tpu BTOpOM criocobe kanuopoBku ceHcopbl ACpO,-01 - ACpO,-04 ocraroTcs
B U3MepUTeNnbHON Kamepe. i1 yao00CTBa BBIMOJHEHUS MOCIEAYIOMIUX MPOLETYP
M3MEPUTEIBHYIO KaMepy JOCTaloT W3 JiepiKaTess, moBopaunBaroT Ha 180°, maBas
CTe4b JKHUJIKOCTH, a 3aTéM OISITh yCTaHaBIMBalOT B KpoHmTeitH. [locie storo
U3MEpUTEIbHYIO KaMepy TIIATENIbHO MPOMBIBAIOT BOJOH OT OCTAaTKOB CyJb(dura
HaTpus. Jyis aToro yepe3 BXoaHyw Tpyoky mporyckatoT 300- 1000 M Boabl. 3atem
yepe3 BXOAHYIO TPYyOKy € TOMOUIBIO HIMPHUIIA, 3aMOTHEHHOTO BO3AYXOM, IyTEM
IpoJayBa YIAISIOT OCTAaTKM BOJBI M3 KaMmepbl. [Ipu 3TOM Ha YyBCTBUTEIBHOMN
noBepXxHOCTH AC He JOJIKHO OCTaBaThCA Karellb BOJIBI.

[Tpu kanubpoBke ACpQO,-05 ero mpombIBalOT B BOJIE, YAQISIOT OCTaBIIHECS
KaIid BOJbI C UyBCTBUTEIBHON MOBEPXHOCTH CeHCOpa (PUiIbTpoBabHONW Oymaroi, a
3aTeéM YCTaHaBIMBAIOT B BEPTUKAJIBLHOM TIOJIOKEHUHM HA CMOYEHHYIO BOJOM
buIBTpOBAILHYIO OyMary.

[Ipu xamubpoBke ACp0O,-06 ero Takxke IMPOMBIBAIOT BOJIOW, YIAISIOT
OCTaBIIMECS] KAaIUIM BOJbI C YYBCTBUTEIBHON IOBEPXHOCTHU CEHCOpa, a 3aTeM
3aKPEIUIAIOT B BEPTUKAIBHOM TMOJIOKEHUHM (HampuMmep B IITaTuBe). B pe3nHOBYIO
rpymy (BxoguT B KoMIuieKT noctaBku AKIIM-1-12B) wanuBaror 3-5 M1 BoAbl U
HajsieBatoT ee Ha ACpO,-06. ITpu 3ToOM BO31yX BBIXOJUT UYE€pPE3 OTBEPCTUE B BEPXHEN
YacTH TPyIIH.

Jns  mpoBedeHMsT — aBTOMATMYECKOW — KaquOpOBKM — aHanu3aropa 10
aTMOC(EepHOMY BO3/yXY, HACHIIIICHHOMY HapaMH BOJIbI, HAXMUTE KiaBuily «BBoma.
Ha nucnnee ananuzatopa nosisutcst okHo, **I'JTABHOE MEHIO**, noka3anHnoe Ha
puc. 9.2-1. C mnoMomIpl0 KJIaBHII TEPEeMENICHUs Kypcopa BBIOEPUTE OIIIUIO
«KAJIMBPOBKWMN» n naxmute «BBO/l». Ha aucnnee ananuzatopa MmosiBUTCS OKHO,
**KAJIMBPOBKA**, mnokazanHoe Ha puc. 9.2-2. C 1noMOIIBIO  KIABHII
nepemenienuss kypcopa BbiOepute omniuio «ABTOKAJIMBPOBKA» u HaxMute
KJIQBUIITY «BBO/I». Ha JACTLIIEE aHaM3aTopa TTOSIBUTCSA OKHO
«ABTOKAJIMBPOBKA» (puc. 9.3-1).

- Ecmn aMIIEpOMETPUUECKUI

ABRTOEATTMEFOEEA CEHCOpP  HaxXxOIWUTCSI B  BO3JYXE,

VoraHoEMTE CEHOOD HACBIIIEHHOM TIapaMu BOJbl, HA)KMHUTE
E EOSOVY HaoHWSHEH knasuury «BBO»

IIAPE M EOLE
M HawuuTe EBEOT

Puc. 9.3-1 Okno
ABTOKAJIMBPOBKA»

Ha nucrninee ananmuzaTopa IMOSBUTCS OKHO BBOJIA JIAHHBIX OapOMETPUUYECKOTO
JIaBJICHUS, IOKa3aHHOE Ha puc. 9.3.-2.

C momolpl0 KJIaBHUIN TepeMenieHus Kypcopa u kiaBuiu «BBOJ» BBeaute
TeKyIllee 3HaUCHUEe 0aPOMETPUIECKOTO JIaBJICHHS KaTMOPOBKH.
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Puc. 9.3-2. OKkHO BBOJa

0apoOMETPUIECKOTO TABJIEHHUS. VoS HOEREMTS SHaSYSHIIS
EiEI:i!ZII-iET:ﬂiI-IH SO
ITocne BBOJIA 3HAYCHNA | T ETISHMA M HAaMMHTS
0apoOMETPUUYECKOr0 J1aBJICHUS HA JUCILICe ‘E;E;;jln; :
aHaJM3aTopa MOSIBUTCS OKHO COOOIICHHA,
aHAJIOTUYHOE MOKa3aHHOMY Ha puc. 9.2-4. ?Eﬂ _ﬂ MMETCT

B wHwxkHelt uactm 3TOro OKHa Oyner
BBIBOJUTHCS TEKYUIEE 3HAYCHHE M3MEPSAEMOM BEJIMYMHBI, COOTBETCTBYIOLIEE
napamMeTpaM Mponuiol kanuOpoBku. Ilocne craOunuzanuu TOKa3aHUM HaXKMHUTE
kinasuily «BBOJI». Ha nucrmiiee aHanmu3aropa B Te€YeHHE 3-5 CEK. BBICBETUTCA
coolOmieHne «ABTOKaTMOpPOBKA YCIEIIHO 3aBepuieHay. l[lpu 3ToM aHaIM3aTop
U3MEHHUT TapamMeTpbl KaTUOpPOBKM U TEpeHseT B pexkuM u3Mepenuii. Ha mucruiee
aHaJIM3aTopa MOSIBUTCS OKHO, aHAJIOTUYHOE pUC. 9.2-5.

Nurennexryanbusie anroputmbl AKIIM-1-12 no3Bosisitor Bam npoBoauTh
aBTOKAJIMOpPOBKY B JI000M BHIOpAHHOW €IUHUIIE HU3MEPEHHS, a MPU H3MEPEHUSIX
nepexoAuTh B Jpyrue eauHuibl. [lpu sTom He TpelyeTcs emie pa3 MPOBOAMTH
aBTOKAJIMOpPOBKY. AHaJIM3aTOP CAMOCTOSITENIBHO  OMNPEJEIUT  HE0OXOAUMOCTh
BHECEHHUS] TE€X WM HHBIX TEPMOKOMIICHCAIIMM, BBIMOJIHUT BCE HEOOXOIUMBIE
NIEPECYETHI, CBA3AHHBIE C U3MEHEHUEM KaK M3MEPSAEMON BEIUYUHBI, TaK U €IUHULIBI
U3MEPEHUSL.

[lepnoiMyHOCTh MPOBEJCHUS ABTOKAIUOPOBKU OMPENEISETCS TOUYHOCTBIO, C
kotopoil Bwl xoture mnpoBoauTeh u3zMepenus. I[lpu 3ToM BBl Takke AOJKHBI
YUYUTBIBaTh, YTO YyBCTBUTEIBLHOCTh AC MOXET U3MEHATHCS BO BpeMeHU. braromaps
BBIOOPY ONTUMAJBHBIX YCJIOBHM paboThl W BHYTpeHHHX mapameTrpoB AC oHH
00€ecreynBalOT CTAa0WIBHOCTh TIOKA3aHUM TPU TMOCTOSIHHOM OapOMETpUYeCKOM
JNABJICHUM W KOHIIEHTpAllMM KuUciopoAa He Xyxe 2 % B TedeHHe 2-X HENEllb.
[TosTomy, ecnmu Bac ynoBieTBOpsiET MOrpemHOCTh u3MepeHuil 4-5%, Bel Moxere
IIPOBOJIUTH ABTOKAMOPOBKY HE pexe 1 pa3a B Mecsil. Eciu uzmepenust mpoBosTCS B
00J1aCTH MUKPOTPAMMOBBIX KOHIEHTpPAIMI KUCIOpOAa, 3TOT UHTEPBAI MOXKET OBIThH
YBEJIMYEH 10 2 MECSILIEB.

9.3. IIpouenypa cneunajbHOH KAJIHOPOBKH aHAJIM3AaTOPA.

[Ipn coenuanpbHOM KadMOpPOBKE aHAIM3aTOpa B KadyeCTBE CTaHAAPTHOTO
o0pasiia ¢ U3BECTHBIM COJEPKAHUEM KHUCJIOPOJia MOKHO HCIIOJIb30BAaTh MOBEPOUYHBIC
razoBeie cmecu (III'C) unmm atrmocdepHbIii BO3yX HACBIIEHHBIN MMapaMyd BOJBI.
Crnenuansnyto kanmuOpoBky mo III'C menecoobpa3sHo mpoBOAWTH, KOTa Tpedyercs
00ecreunTh BBICOKYI0 TOYHOCTh M3MEPEHHI COJep>KaHus KHCIIOpoja B razax. [lpu
ATOM JKeJlaTelIbHO ucnonb30Bath [1I'C, B KOTOpO# cojeprkaHue KUCIopoaa OJU3KO K
HOMMHAJIBbHOMY 3HAUYCHUIO B AHAJIM3UPYEMOU Cpee.

Jis  mpoBedeHHWS —CHENHAIbHOW KamuOpoBkM aHanuzatopa mno [II'C
PEeIBApUTEIFHO YCTAHOBUTE €IMHUIY u3MepeHus 00. % (cMm. m. 8.3) u HaxmuTe
knapuiny «BBom». Ha gucrmee ananmsaropa mnosiButcs okHo, **['JTABHOE
MEHIO**, moka3zanHoe Ha puc. 9.2-1. C moMoIIp0 KJIaBUII IEepeMenIeHnus Kypcopa
BbIOepuTe oniuio «Crenr. kanuOpoBkay u Haxxmute «BBO/l». Ha nucrnee
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aHaJIn3aTropa ITIOABUTCSA OKHO,
**CIIELL. KAJIMBPOBKA**, nmoka3anHoe ':HEU;- EATTHEPOEELA
Ha puc. 9.4-1. VOoTaHOEMTE CeHOOD E
CHMEChH, EHDDaSHHEYVE
INA HalHbpoRRM

Puc. 9.4-1 OkHO «CIIEL. I HSWHIms EBEIE

KAJIMBPOBKA)».

C nomoIpio BeHTW ISl TOHKOM perynupoBku (Ha 6amwtone ¢ [II'C) ycrtanoBute
pacxoj ra3oBol cMecH 2-5 My3bIPbKOB B CEKYHIYy, @ 3aT€M COEIUHUTE BXOIHYIO
TpyOKY M3MEPUTEIIbHOM Kamephl C
BbIXOJIOM penykropa. Ilocie srtoro
HaxmuTe kiasumy «BBO/». Ha
JUCIIJIEE aHAJIM3ATOPa MOSIBUTCS OKHO
JUI. BBOJIAa 3HAYEHUs KOHIEHTpaUUU

kuciopona B III'C, moka3zanHoe Ha
puc. 9.4-2.

CITELT. EATTHEPOEEAL
FregrTse pacHETHOS
SHaYeHME HOHIISHTEa -
LIMM BMOTIOROIE .

073.4 o6%

Puc. 9.4-2 OkHO 17151 BBOJA TaHHEBIX.

C nomoupl0 KIABUII TEPEMEIICHUSI Kypcopa YCTAaHOBUTE 3HAYCHHE
koH1eHTpanuu kucyiopoaa B III'C u naxmure «BBO/l». Ha nucniee nosiBUTCS OKHO
JUTSL HAOJTFOJIEHUS TIpollecca CcTabuIn3aIiy MoKa3aHui, mokazaHHoe Ha puc. 9.4-3.

Puc. 9.4-3 OxvO mia HaOIOAECHUSA

CIIE I.'[ C EATTMEDMOEEL npolecca CTadMIIn3aIiuy oKa3aHuh
[Mocme ':’I‘E.EII{.HHEE.I.II'II-I
IORSSS I HaWiIiiTms ITocne crabunu3anuy moKa3aHui
'"BED ,.T_l; ! HaxxmuTe kinaBumy «BBOJ». Ha
IHCIIee MOsSBUTCS Haanuch «Crer.
Eu _d nﬁx KanmuOpoBka ycHemnrHo 3aBepIlicHa» H

aHANIM3aTOp TMEpeHJeT B  PEXKUM
n3MepeHuit (cM. puc. 9.2.1).
CrneunanbHas KaJuOpoBKa MO0 aTMOC(HEpPHOMY BO3J1yXYy OOBIYHO HCIIOJIb3YETCs
IUIsl 0OecTieueHrsl M3MEPEHU KOHLIEHTPAIMU KUCIOPOa B KUAKOCTSIX JJII KOTOPBIX
TEeMIIepaTypHble 3aBUCUMOCTH KOI(P(PULHUEHTOB PACTBOPUMOCTH KHUCIOPOJA €IIe
HEJ0CTaTOYHO TOYHO yCTaHOBJIEHBI. [Ipubnu3uTenbHble 3aBUCUMOCTH KOHIICHTPALIUU
KHUCIIOpOJa B MMBE U CYCJI€, HACBIIIEHHBIX KUCIOPOJIOM BO3[yXa MpU aTMOChHEepHOM
nasienun (B=760 Mmm.pT. cT) OT TemMIiepaTypsl IpuBeICHBI B Tabuie 9.4.1.
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Ta6Jmua HpI/I6JII/IBI/IT€JIBHBIX 3HAYCHUH KOHIOCHTPAIUU KUCJIOpOaa

B IIUBE U CyCJIC OT TEMIIEPaTypPbl
Tadmuna 9.4.1.

Ananuzupymas Temneparypa, °C

JKUIKOCTD 0 5 10 20 30
ITuBo 13 12 11.5 8.5 7.5
Cycino 13 11 10 8 7

Jlsist ipoBefieHUsT CelMaIbHON KaJuOpOBKM aHAIM3aTopa 1Mo aTMOC(PEpHOMY
BO3/IyXy MPEBAPUTEIBLHO BbIOEpUTE EAMHUIYY H3MepeHus Mr/a (cM. m 8.3) u
HaxxMure kinaBumy «BBoa». JlanpHelmas mnpoueAaypa MPOBEACHHUS CIEUaTbHON
KaJTMOpOBKU aHAJOTWYHA MPUBEJECHHOMY BBIIIE ONMUCAaHUI0. ENMHCTBEHHas: pa3HUIIA
3aKJII0YaeTCsl B TOM, YTO NpPH MOSBIEHWM OKHA ]IS BBOJA JaHHBIX, HEOOXOIUMO
CHayYaJla Mojb3ysACh TaOIMUIEH BBIYMCIUTh 3HAUEHHE KOHIEHTPAIMU KUCIOpoAa MpH
NpEANoJIaraeMo TeMnepaType U3MEpPEHHUs], a 3aTEM BBECTH 3TO 3HAYEHHUE U HAXKATh
kiasumy «BBOJI». Cremyer NOMHUTB, 4YTO IMOCJIE IPOBEICHUS CIEUATbHOMN
KaMOpOBKU aHanu3aTop OyAeT BHOCHUTH TOJBKO OJIHY TEPMOKOMIICHCALUIO Ha
CBOMCTBA Tra3onpoHuIiaeMoil Mmemopansl. [1o3ToOMy Mpu 3HAYUTENBHBIX OTKJIOHEHUSX
TEMIIEPATYPhl AHATU3UPYEMOM CPEAbl OT 3HAUYEHHS TEMIIEPATypPbl, UCIIOIb30BAHHOTO
Ipy CHelUaNIbHONW KanuOpoBKe, OyneT BO3HUKATH JIOMOJHUTEIbHAS IMOTPEUTHOCTD
M3MEPEHUM.

10. MTOPAIOK PABOTBI.

Bxirounte ananuzatrop ¢ nomouisto kinasuiu 3 (cm puc. 4.1). [Ipousseaure
HACTPOMKY U KaTHMOpPOBKY aHAJIM3aTOpPA COIJIACHO I.I. 8, 9 HACTOAILIEro pyKOBOJCTBA.
AHanuzatop roToB K padoTe.

Bam ananu3atop SBISETCS yHUBEPCAIBHBIM CPEACTBOM H3MEPEHHs, C
NOMOIIBIO KOTOpPOro Bbl MokeTe pemars pazHOOOpas3HblEe 33/la4yd aHAIUTHUYECKOIrO
KOHTPOJISI KACIIOPO/JIa B Pa3HbIX 00JACTAX HAPOJHOrO XO03siiicTBa. BriOpanubiii Bamu
BAPMAHT MCIOJHEHUE AHAJIA3aTOpPAa B HAWIYYIIEW CTENEHH COOTBETCTBYET
KOHKPETHOMY Ha3HAYEHUIO U 00JIACTH €ro MPUMEHEHHUS, OMMCAHHbIM B ILIL. 2, 3. lns
pelIeHHs] APYTHX MNPUKIAAHBIX 3a7ad Bbl MOXeTe MONOJHUTEIBHO NPHOOPECTH
COOTBETCTBYIOIIME aMIIEPOMETPUUECKHE CEHCOPbl U HEOOXOAUMBIE AKCECCYaphl.
Kaxnpli W3 CEHCOpOB, YKa3aHHBIX B II. 3, aBTOMAaTHYECKH CTBIKYETCSA C
u3MeputenbHbiM - ycrpoiictBoM AKIIM-1-12 mo wyBcTBUTEnbHOCTH. B  ciiyuae
npuobperenuss Bamu HOBoro cenHcopa Bam HeoOxoaummo Oyaer mpoBecTd
KaJTMOpPOBKY BCTPOCHHOI'O B CEHCOp JaT4HMKa TemrepaTypbl. MeToauka KaauOpoBKU
JaT4YMKa TEMIIEPAaTypbl HAXOAUTCS B CIy>KeOHOM MeHIo ananuzaropa. lludp gocryma
K 3TOH onuuu MeHio Bam OyneT cooOrieH npu He0OX0AMMOCTH.

B tex cmyuwasix, korna BeIOpaHHBIM Bamy BapHaHT WMCIIONHEHUS aHAIM3aTOPA,
KOHCTPYKTUBHOE PELICHHE CEHCOPa U BXOIAIIMX B KOMIUIEKT IOCTABKHU aKCECCYyapoB
IIO3BOJIAIOT NPUMEHHTHh AHAIM3ATOP JUIA PEIICHUS HOBOM NPUKIAIHOM 3a1ayH,

HEOOXOIMMOCTh TPHOOPETEHUsT HOBOTO CEHCopa oTmaaaeT. B atoM ciydae Bam
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HEOOXOJMMO TPAaBUJIbHO HACTPOUTH AHAJIWU3ATOpP Ha PEIICHUE HOBOMW MPUKIATHOM
3aJ1a4u.

B aTOoM pasznene mpuBOAsATCS CBEICHUSI O TMOPSAKE PadOThl C aHAIM3aTOPOM
IpU PEIICHUU KOHKPETHBIX 3a]ay aHAJUTUYECKOrO KOHTPOJISI KHUCIOPOJa, a TaKke
JAIOTCA PEKOMEHAAIMHU 110 MPUKJIIAIHBIM IpUMeHeHUsIM aHanu3aropa AKIIM-1-12.

10.1. Onpenenenue pO,, cO; B 1200paTOPHBIX YCJIOBHUSX.

Jnsa pemenus stor 3amaum ucnoab3yroT AKIIM-1-12JI, cranpmapTHbIE CKISIHKH
BITK-150-29/32-14/23 (IIpousBoautens - OO0 "Crexnonabeepsuc”, r. Knun, M.O.,
mmdp mpu 3akaze 560) u MarauTHYI0 Memmanky. KanuOpoBky ananuzaTopa mpoBOJIAT
B peKUMe aBTOKamnOpoBKa (cm. 11.9). g msmepenuit pO, win ¢O, B MUKpOOOBEeMax
KUAKOCTEH M Ta30B HCIOJIB3YIOT H3MEPUTEIBHYI0 KaMmepy Uil MHUKpOAaHaIn3a
(MKMA).

10.1.1. ITocTaBpTe CKISHKY C aHAIM3UPYEMOI IPOOOI Ha OJJHY M3 MOJIOBHHOK YaIIKH
Iletpu. OTKpOWTE CKISHKY U OITyCTUTE B HEE AKTUBATOP MATHUTHOW MEIIAJIKH.
10.1.2. VYcranoBure ACpO,-01 B cknsnky BIIK Tak, 4To0bl Ha MOBEPXHOCTH
YyBCTBUTEJIHHOW MeMOpaHbl HE OBUIO My3bIPbKOB BO3ayXa. CKISHKY C YalIKOM
Iletpy W aMIepoOMETPUYECKHMM CEHCOPOM IIOCTAaBbTE€ HA 3JIEKTPOMArHUTHYIO
MelalKy. BKIrounTe 3eKTpOMarHuTHy 0 MEIIAKYy.

BHUMAHMUE! Ilpu ycranoBke ACpO,-01 B ckusnky BIIK crapaiitec HE moBpeauThb
MemoOpany AC pO,. IIpu HMCHOIB30BAHWM MOIIHBIX 3JIEKTPOMArHUTHBIX MEMIAJOK HE0O0XOIUMO
YCTaHOBUTb TaKO€ YHUCIO OOOPOTOB MArHUTHOM MeEWIAJKH, KOTOpPO€ HE NPUBOIWIO ObI K
"3acacpIBaHUIO" My3bIPHKOB BO3IyXa.

10.1.3. Tlocne mocTWKEeHHMsS YCTOMYMBBIX MoOKazaHui (mpumepHo yepes 40 - 60 c
nociyie yctaHoBkU CKISIHKA ¢ ACpO, Ha MelanKy) IpOU3BOAUTE OTCYET MOKa3aHUM
aHaJIM3aToOpa B BBHIOPAHHOW MpeABApUTENIbHO eAuHUIE u3MepeHus. [lpu Haxkatum
KJIABUIIM «CTPEJKa BHHU3» PE3yJbTaT HW3MEPEHMs 3alUIIETCS B DJIEKTPOHHBIN
OJIOKHOT.

10.1.4. Tlocne mnpoBeAeHUS U3MEPEHUNW CHHUMHTE CKIISIHKY C 3JIEKTPOMArHUTHON
Memanku. OctopoxxkHo aoctanbTe ACpO,-01 U3 CKISAHKU M YCTAaHOBUTE €ro B
"kanuopoBouHyto cKISHKY" (ckisHKa BIIK, Ha nHO KOTOpO¥ HamuTo 10-20 MIT BOABI
MOXKET HCIOJb30BaThCs i KanuOpoBku). C TIOMOIIBIO MarHuTa W3BIEKUTE
AKTUBATOP U3 CKIISIHKH C MPOaHAIM3UPOBAHHON MTPOOOH.

10.1.5. ns ka0l HOBOM MpoObI BhIMOJHsNTE onepanuu 1. 10.1.2 - 10.1.4.

10.1.6. Ilocne BeimonHEHHs Bcex aHanu3oB  ycraHoBute ACpO,-01 B
"KaMMOpPOBOYHYIO" CKIISHKY.
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10.2. Onpenesienne BIIK crangapTHbIM MeTOA0M € pa3daBjieHHMeM IIPY MOMOIIHU
ananuzaropa AKIIM-1-12J1.
10.2.1. TloaroroBky mnpo6 Ha BIIK BemonusioT cormacHo wMeromuke I[THIAD
14.1:2:3.4.123-97 "MeToquka  BBIMIOJIHEGHUS ~ U3MEPEHUH  OMOXMMHYECKOU
noTpeOHOCTH B KuciIopoje mnocie n-nHerd uHkyOamuu (BIIK) B moBepXHOCTHBIX
MPECHBIX, MOA3EMHBIX (TPYHTOBBIX), MUTHEBBIX, CTOYHBIX M OYMILEHHBIX CTOYHBIX
BoJIax" ¥ pekoMeH1anui onrucanHbix B [7-10].
10.2.2. I3mMepeHus KOHIIEHTPALMU pacTBOPEHHOr0 Kuciopoaa B ckisinkax BIIK go u
nocJie MHKyOauu npoBouTe coriacHo 1.10.1 HacTodIero pykoBoacTBa.
10.2.3. Pacuer BIIKs (c pa3zbaBieHueM) BBIMOJHSIOT 110 hopMmyJie:

X=[(A-B)-(a-b)]*N 2)

I'ne: X — pacuernoe 3nauenue bIIKs, mr/i;

A, B — KoHueHTpalusi pacTBOPEHHOro Kuciopoia B  pa30aBiieHHON
aHaJIM3UPYyeMOM TpoOe BObI COOTBETCTBEHHO JI0 U MOCJEe UHKYOalnu;

a, b— KOHLEHTpaiusi pacTBOPEHHOI'O KHUCJIOpOJa B pa30aBisioONIel Boae 10 U

1ocJie UHKYOaIuu COOTBETCTBEHHO;

N — BenmmunHa pazdaBieHus (BO CKOJIBKO pa3 pa3z0aBiieHo).

10.3. Onpenesienne KUCJI0POaA B ra3ax.

s pemienuss stod 3amaun ucnosib3ytoT AKIIM-1-12I" u uzmepuTenbHyrO
kamepy UKIIT.

s obecrniedeHuss M3MEPEHHU KHCIOPOJa B Pa3psHKEHHBIX Ta30BBIX CMECSAX
(HampuMmep, B TOINOYHBIX Tra3ax) aHajau3aTop KOMIUIEKTYETCS YCTPONCTBOM
noarotoBku razoBoit  mpoObl  YIIITI-01. C mnomomipio 3TOro  yCTpoHCTBa
OCYILIECTBIISIETCSI BCACBIBAHUE U OXJIAXKIACHUE AaHATU3UPYEMOTO T'a3a ¢ MOCIEAYIOIINM
OT/ICJICHUEM CKOHAEHCUPOBAHHOW BJar U HArHETAHUEM B U3MEPUTEIBHYIO KaMepy
ACpO,. ITpunnunuansHas cxema YIII'TI-01 noka3ana Ha puc. 10.3.

JIns u3MepeHuidl NPOLIEHTHOTO COAEPXKaHUS KHUCIOpoAa B AbIXaTEIbHBIX
ra3oBbIX CMECSX, HANpUMEpP, B alaparaXx HCKYCCTBEHHOM BEHTUJIALIMHU JIETKUX
(MBJI), HapkO3HO-IBIXaTEIbHOW almaparype, TMIOKCUKATOPax U Jp. MEAUIIMHCKOM
arraparype, MCHoJib3yroT uaMmepurenbHyro kamepy UK/, xkoTropyro BKIOUarOT B
JbIXaTEJIbHBIN KOHTYP.

Kanu6GpoBKy MOXXHO TPOBOJUTH MO aTrMoc(hepHOMY BO3AYXY, HACHIIIICHHOMY
napamM, BOJbI B pexuMe «ABTOKanuOpoBka». Eciu B Bamem pacnopspkeHun
uMeercs noBepouHasi razoBasi cmech (III'C), comepxanHue Kuciopona B KOTOPOM
OJIM3KO K BEpXHEMY JIMAINa30Hy U3MEPEHHUs], TO Bbl MOoXkeTe KannOpoBKy aHAIM3aTOpa
npoBecTH B pexume «Crer kKanmuopoBkay (cM. 1. 9.).
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Puc. 10.3 I[IpunuunuansHas cxema YIII'TI-01.

Buumanue! [Ipu npoBeaeHuu M3MepeHMH MPOLIEHTHOIO COAEP)KaHUS KHUCIOpoJa B raszax
MIOMHUTE, YTO OOlllee JAaBJICHHE AHAIM3UPYEMOro ra3a B HM3MEPHUTEIbHON Kamepe He JO0JDKHO
3aMETHO OTJIMYATHhCA OT OAPOMETPUUYECKOTO JaBICHHSA. B TakuX Cilydasx ¢ IOMOIIBIO PEryJsTopa
pacxoja ra3oB o0ecrneubTe MUHUMAIbHO BO3MOKHBIN pacxo]l raza 4epe3 U3MEpUTEIbHYIO0 KaMepy.
Craenute 4TOOBI Ha 4UyBCTBUTEIBHOM MOBEpPXHOCTH AC He OBIJIO Kamelsb BOJIBL.

10.4. AHanMTHYECKU!l KOHTPOJIb KOHUECHTPAUUM KHCJIOPOAA B MOTOKe
JKMJAKOCTEM, HapUMep B XMMHUKO-TEXHOJIOTUUYECKUX Mpolieccax MOJATOTOBKHU BOJbI
na TOLI, 'POC, ADC.

Jlnst pemieHus 3TOW 3ajaud B HaWIydllled CTENEHM MOAXOAUT BapHaHT
ucnosneHus a"anuzatopa AKIIM-1-12T. HW3mepenuss npousBOASTCS  BO3JIE
npo000TOOpHON TOUKH. {11 3TOro HEoOXOAMMO Ha JMHUHU BXOJla aHAJIU3UPYEMOU
npoObl YCTAHOBUTH PETYJSTOP MAaBJICHUS (Ipoccelib) M XOJOAWIbHUK. Perymstop
JaBJIEHUS JOJDKEH oOecredrBaTh PEryJIMpPOBAHUE PacXo/a AHAIM3UPYEMOM MpOObI
yepe3 m3meputenabHyo kamepy AC B amanazone otT 2 g0 50 n/gac. X0JIOIUIBHUK
JOJDKEH 00ecTieunBaTh OXJIaXeHUE aHATU3UpyeMor poOkl 10 Temnepatypsl 0 — 50
°C. C uenpi0 yMEHBIICHUS BPEMEHH TPAHCIIOPTHOTO 3ama3fabiBaHust U 3()(HEKTOB
“noacoca BO3AyXa” PEKOMEHIYETCs aHaJIU3aTop YCTaHaBJIUBATh B
HETMOCPEACTBEHHOM  OMM30CTH  OT  mNpobooTrOopHOM  Touku. [Jlns  moaBoaa
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aHaIM3UpPyeMor MpoObl K uM3MepurenbHol kamepe AC momycKaercs HCIOoiIb30BaTh
TpyOKM W3 HEpKaBerolled cranu u/wim rudkyro Tpyoky u3z IIBX ¢ BHyTpeHHUM
TUaMETPOM He MeHee 4 MM M TOJIIMHON CcTeHKH He MeHee | mM. Mcnonb3oBaHue
TpyOOK M3 CHJIMKOHOBOM pe3uHbl HE nomyckaercs. CIuB aHAIU3UPYEeMOW MPOOHI
JOJKEH OBbITh CBOOOJHBIM. [[7s 3TOTrO [OMyCKaeTcsi HCHOJIb30BATh TPYOKH C
BHYTPEHHUM JuameTrpoM He MeHee 4 wmwm. llepen wusMeputenbHOW KaMepoit
PEKOMEHIyeM YCTaHOBUTh (DUIIBLTP TOHKOW OYMCTKH, KOTOPBIM Bbl MOXeTe 3aka3aTh
JOTIOJTHUTENBHO.

st o0GecriedeHus BBICOKOTOYHBIX M3MEPEHU KOHIEHTpalMu KHUCIopoia B
MUKpPOTPaMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TILIATEIbHO MPOBOAUTH KaTUOPOBKY
HyJIeBOM TOUkH (cM. 1.9.). Iyt KauOpOBKK BTOPOM TOUYKH MCIIONIB3YHTE MPOLEAYPY
«ABTOKANHOPOBKaY.

[Ipu noaxmouennn wusmepurenbHoi kamepbl (MKIDK) k mpoGoorbopHoit
TOYKE MCTIOJIb3YHTE CTaHIapTHBIE MEPEXOIHUKU, KOTOpble Bbl MOXKeTe 3aka3zaTh Impu
MOKyIKe aHaiau3aTtopa wWid 1o e-mail (c HOMEHKJIATypoWl CTaHAapTHBIX
nepexoqHUKoB Bbl MokeTe 03HAaKOMHUTbCS Ha HameMm caiite). [lpu ycraHoBke
ACp0O,-03 mm ACpO,-04 B u3MepuTeabHYIO Kamepy yOenutrech B HalW4YUU
TePMETU3HUPYIONIETO Pe3rMHOBOTO Kouyblla (cM. puc. 3.9, 3.10). Jlna oGecrnedeHus
HE3aBUCUMOCTH IIOKAa3aHUM OT CKOPOCTH IIOTOKAa YCTaHOBUTE B TpyOKe
npoOOOTOOpHHMKA pacxojl BoJbl paBHBIM 2-50 5/dyac. TpyOKy, COEITWHEHHYIO C
BBIXOJIHBIM IITYIIEPOM U3MEPUTETHLHON KaMephbl, MOJIOKUTE B CIMBHOM JIOTOK.

10.5. AHATUTHYECKUIT KOHTPOJIb KHCJI0POAAa B MPUPOAHBIX U CTOYHBIX BOJAAX.

Jna pemieHust 3TOM 3agayd B HAWJIy4ylI€W CTENEHW IIOJXOJUT BapHUAHT
ucnojiHeHusa aHanm3aropa AKIIM-1-12I1, B KOMIUIEKT KOTOPOTO BXOJUT CEHCOP
norpyxHoro tuna ACpO,-05. DTOT ceHCOp YCTaHABIMBAETCS B TI'E€PMETUYHBII
KOPITYC M3 HEePIKaBEIOIIEH CTalu U UMEET HAJICKHYIO 3aJeNIKy KaOest B Kopiyce (CM.
puc.3.3, 3.4). Kamubposky anammuzatopa AKIIM-1-12I1 M0XHO TpOBOIUTH TIO
aTMOC()epHOMY BO3AYXy, HaChIIEHHOMY mapamu Boabl. [ns storo ACpO,-05 He
TpeOyeTcss J0CTaBaTh W3 TEPMETUYHOW sueliku. Jlns oOecmedeHus MaBJICHUS
HACBIIICHHBIX BOJSHBIX TMAapOB TIOCTaBbTE €ro Ha (QUIBTPOBAIBHYIO Oymary,
CMOYEHHYIO BOJIOM W 3aIlyCTUTE Mporeaypy «ABTokannOpoBka». [Ipu mpoBenenun
W3MEpPEHUN B HEMOJBIXKHBIX JKUIKOCTAX, yaepxkupaiite ACpO,-05 3a kabenp u
coBepiiaiTe KojebarenbHble nBKeHHs amrumtygoun 10-15 cm wactoroir 10-30
KOJIeOaHUN B MUHYTY.

Jliist oGecriedeHust COXpaHHOCTH CEHCOpa MPH €T0 SKCIUTyaTalliu B adpOTEHKax
WIN JIPyTux 0OBEKTaX C WHTEHCHUBHBIM IMEPEMEIIMBAHUEM PEKOMEHIYEM CEHCOP H
ero kabenb 3akpenuTh Ha mTaHre. [ yaooctBa MmoHTaxka u dkcrmyaramun AKITIM-
1-12I1 Ha OYHCTHBIX COOPYXEHUAX BBl MokeTe TPHOOPECTH CIEIHATBHYIO
apmatypy. [IpunuunuanbHas cxema yctaHoBKM ACpO,-05 B a3poTEHKE ¢ MOMOUIBIO
TaKou apmaTypsbl npuBeeHa Ha puc. 10.5.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”
AHAJIU3ATOP KHCJIOPOJA AKIIM-1-12



58

1. AHanusaTop AKIMNM-1-12.
2. CeHcop.

3. CucTema norpyxeHus.

Puc. 10.5 Cxema ycrtanoBku ACpQO; B a3pOTEHKE C MOMOILbIO CUCTEMBI TOTPYKEHUS.

10.6. AHaIMTHYECKMA KOHTPOJIb KHCJI0PO/Ia B OMOTEXHOJIOTMYECKHUX MpoIeccax.

Jns pemieHus 3TOM 3aAauyv B HAWIy4dIlEd CTENEHW NOAXOAUT BapUaHT
ucrionHenusa  anamuszaropa AKIIM-1-12b, B KOMIUIEKT KOTOPOro  BXOAMUT
crepunmnsyeMsiii ceHcop ACpO,-06. ITOT CEHCOP MOKET YCTAaHABIMBATHCS B KPBILIKY
depMenTepa WM Yepe3 CTaHaapTHBIN (IaHIbl B OMOPEaKkTOphl KaK OT€UYECTBEHHOTO,
Tak u 3apyOexHoro mpou3BoacTB. Ilepen crepunuzanmeit ¢depmentepa, ¢
yctaHoBieHHBIM B HeM ACpO,-06, He00X0AMMO OTCOETUHUTH Kabellb OT CeHCcopa, ’
HA €ro pa3zbeM HAKPyTHUTh 3aUIUTHYIO 3arIyniky. [Ipu 3Tom HE0OX0auMo yOeauThCs B
HAJIMYUU U LEJIOCTHOCTU FEPMETU3UPYIOLIEH ITPOKIAAKH B 3AIIMTHOM 3ariyke. [Ipu
CTEpHJIN3ALIMN CEHCOpa B OMOPEaKTOPE HAJIEBATh 3AIMTHYO 3ariyllIKy HE TpeOyeTcs.

[Ipn npoBeleHWH aHAJTUTUYECKOTO KOHTPOJS KHUCIOpOAa B KYJbTYPaJIbHBIX
KHUIKOCTSAX, Kak TMpaBUJIO, TEMIIEPATypHbIE 3aBHCUMOCTH KO3 QUIMEHTA
PaCTBOPMMOCTH KHCIOpPOJa Heu3BeCTHBL. [lodTOMy IIpM MpOBEIEHMM TaKHUX
U3MEPEHUI 4acTo MOJIb3YETCs] OTHOCUTENBHON eqMHULEN u3Mepenus - % Hac. B aTom
cllydae aBTOKAJIMOPOBKY aHaIU3aTOpa TMPOBOIAT IO aTMOC(PEPHOMY BO3AYXY
HACBIILIEHHOMY ITapamMH BOJbI WM 1O MUTATEIbHONU CpeJie HACBIIEHHOW KHCIOPOAOM
BO3ayxa. B Tex ciydasx, korga Kod(p(UIMEHT pPAacTBOPHUMOCTH KHUCIOpOJa B
aHAIM3UPYEMON Cpelie M3BECTEH, KaIMOpPOBKY aHaIM3aTopa MOYKHO HPOBOJIUTH B
pexuMe «CrenuanbHasi KamuOpoBKa» (cM. 1. 9).
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11. Texnuueckoe 00Cay:KUBAHHE AHATIU3ATOPA.

Ecnun Bam ananuzaTop HyXKTaeTcss B TEXHUYECKOM OOCITY)KMBAHHH, PEMOHTE
WIN TIEPUOJANYECKON TMOBEPKE, CBSDKUTECHh C CEPBUCHBIM IIEHTpOM (upmbl «Ambda
BACCEHC» (ampec ykazan Ha cTp.2) uiau ¢ OnmxailimmM o(QUIIMATbHBIM JUIEPOM.
KonTaktHbIe TeneQoHbl OPUITUATHHBIX JUJICPOB pa3MEIICHBI HA HAIIIEM CalTe.

CepBucubiii 1eatp OO0 «HII® «Anepa BACCEHC» BbITONHSIET BeCh
KOMIUJIEKC paboT MO0 TEXHUYECKOMY OOCITY)KMBAHHMIO AaHAIM3aTOPOB U  UX
nepuoanueckon mnosepke B opranax ['OCCTAHJAPTa P®. C ycnoBusamu
POBEICHUSI TUX pabOT Bbl MOXKeTe 03HAKOMUTHCS Ha HAIIEM CaiTe.

11.1. DnexTpoHHBINA OJIOK aHAIM3ATOpa KpailHE PEeIKO HYXKJIAaeTcs B 00CITyKUBAaHUU
U peMOHTe Omarojaps BBICOKOMY KayeCTBY IPOHM3BOJCTBA AaHAIN3aTOPOB,
UCIIOJIb30BAaHUIO0 HAJICKHBIX KOMIUIEKTYIOIINX, TPOYHOCTH, TEPMETUYHOCTH U
BBICOKOW CTEIEHHM IbLIEBIAro3aluThl kopnyca ananuzatopa (IP-65). Kaxnbii
aHAJIM3aTOp B KOMIUIEKTE C JIaTYUKOM T[IOJIBEPraeTcs HWCMBITAHUSAM Ha
HAJICKHOCTh, MPOXOJUT NPEANPOJA)KHYIO TMOATOTOBKY W TECTUPOBAHUE
paboTOCTIOCOOHOCTH €0 OCHOBHBIX 0JIOKOB.

11.2. AmmepoMeTpudecKkue CEHCOpBl Ojarofaps OpPUTHHAIBHBIM TEXHUYECKUM
pEIICHUSM, UCIOJIb30BAaHUIO OJArOpPOJIHBIX METAIJIOB M BBHICOKOMY Ka4yeCTBY
MPOU3BOJICTBA HMMEIOT HEOTPaHWYECHHBIA CPOK cIyXObl. B TO ke Bpems
CEHCOpPBI HYXKIAIOTCS B TPOBEICHUU MEXPETJIAMEHTHOTO OOCTY>KUBaHMUS,
BeinosHsemoro [loTpedurenem B mponecce skcmryarauuud. K atum paboram
OTHOCATCS 3aMeHa MEMOpaHHOTO KOJIMMadyka U TEJMEeBOro  PacTBOpa
anekrponuta (cMm. 1. 3, 4). IlepyoaAMYHOCTH 3aMEHBI D3JIEKTPOJUTA U
MEMOpPaHHOTO KOJIMAayKa 3aBUCUT OT YCJIIOBUM SKCIUTyaTalldyd aHaju3aTtopa |
JIOJKHA MIPOBOJUTHCS HE peke 1 pa3a B rof], a TAKkKe B CIEAYIOLIUX CIyYasx:

e Hapymiena nenoctHocTh MeMOpaHbl. BHEMIHMM NpU3HAKOM ATOTO CIIyXkKaT
BUJIUMbIE KaIleJIbKU AJIEKTPOJIMTA HA TOPLIOBOM OBEPXHOCTH CEHCOPA, a TAKKE
3HAYUTENBHOE YMEHBIIEHNUE YPOBHS AJIEKTPOJIMTA B KOPITYCE CEHCOPA;

e MeMOpaHa BBITSHYJIACh M HE JOCTATOYHO CUJIBHO HATSITMBAETCS TOPLIOBOM
YacThlO CTEKJISTHHOM Tuib3bl (cM. puc. 4.2). IlpusHakoM ciiaboro HaTsKEHUS
MeMOpaHbl SIBJSETCA 3HAYUTEIBHOE CHUKEHUE OBICTPOJAEHCTBUSI U BBICOKOE
3HaY€HUE OCTATOYHOI'O TOKA CEHCOopa Mpu KanuOpoBke aHanuzaTopa rno «Hoip
pacTBOpy»;

e [loka3zanusi aHanmu3aTopa MNpPU H3MEPEHUAX WM KaIUOPOBKE MO BO3IYXY
HECTAOWIIBHBI M UMEIOT OOJIBITION Jpeiid.

Ecin B ceHcope BO3HHMKIA Kakas-TO HEMOJIaJKa, IPEXIE BCEro MNpPOBEPHTE
IIEJIOCTHOCTh KaOens W CTEeKISHHOW TWiIb3bl. Hamnuume TpemuH W CKOJIOB Ha
crexisiHHON Trib3e AC cBHIETENbCTBYET O HecoOmoaeHuu I[loTpeburenem mep
npenoctopoxkHocT (cMm. 1. 6). Heakkyparaoe oOpamenne ¢ AC u HeCOONIOCHHE
Mep MPEeAOCTOPOKHOCTH MOXKET MPUBECTU K ero yrpare. [Ipu BbIsICHEHMM TPUYUH
OTKa30B MOTYT OKAa3aThCs IMOJIE3HBIMHU TecTbl padorocnocodHocTn AC. DTH TECTh
MOXXHO TaKX€ IPOBOJMUTH MpPU 3aMEHE MEMOpPAHHOrO KOJIIayka W pPacTBOpa
IIEKTPOJIUTA.

Tect Nel. IIpoBepka cOpOTUBIICHNS U30IALANA MEXAY KaTOIOM U aHOJIOM.
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1. CHumuTe MeMmOpaHHBIM Kommadok (cM. puc. 3.7, 3.8) u mpomoiite
ANEKTPOJIHBIN aHcaMOJIb B JUCTWUIMPOBaHHOM Bojge. C MOMOUIBIO
GuIbTpOBAILHON OyMaru yJajuTe Karuid BOJABI M THIATEIBHO MPOCYIIUTE
TOPILIOBYIO YaCTh CTEKJISTHHOM TUJIb3bI.

2. B rmaBHOM MEHIO BOMJIUTE B ONIMIO JUATHOCTHUKA CEHCopa. (CM. 1. 8.4).

3. Eciu Ttok cencopa (IceHc) umeer Oiau3Koe K HYNO 3Ha4YeHHE (CM. puc. 8.4-
206) u comocraBUM ¢ BenuuuHOM ocraroyHoro Toka (I ocrt), TO
COMPOTHUBJICHUE H3OJISIIIMM HAXOJUTCS B IMpeesiax HopMbl. Eciu Tok
CEHCOpa 3HAYUTENLHO OTJIMYAIOTCA OT HYJIs, ONpoOyiTe 0oJiee TIATEIbHO
BBIMIOJIHUTH M. | Hacrosimiero tecra. Bricokoe 3HaueHHWE TOKa CEHCopa
CBUJIETEJICTBYET O HapyIIEHUH CONMPOTHUBICHUS H30JAHKi. K BO3MOXHBIM
OpUYMHAM CJIElyeT OTHECTH HapyUIEHUE LEJOCTHOCTU Kabels, TPeUIuHbI
WIHM CKOJIBI B CTEKJITHHOM THJIb3€, a TaK)Ke MOMNajJaHue BIaru Win cyiabdura
HaTpUsl B pazbeM ceHcopa. B mocnennem ciydae cieayer NpoOMBITh pa3beM
JUCTWILTMPOBAHHOM BOJIOM, a 3aTeM TIIATENbHO NPOCYIIMTh B TEUECHHE
HECKOJILKUX CYTOK IIpu TeMmeparype 0iauskoi k 40-60 °C.

Tect Ne2. [IpoBepka natuuka TeMmriepaTypbl U MPOBEPKA PeaKIMU CEHcopa Ha

Baie gpixanue. TOT TeCT BBITIOJIHIETCS MOCJE BhIMOIHEHUs TecTa Nel.

1. B okne «/luarHoctuka ceHcopa» HabJI0alTe 32 TOKOM MPOTEKAIOIIUM
yepe3 ceHcop (Icenc) u mokazanusimu Ttemmeparypbl (T). Bossmure cencop 3a
IUIACTMACCOBYIO JIETaJIb M BBIJIOXHUTE Ha CTEKJISTHHYIO THUJIB3Yy CEHCOpa, HAINpaBisis
CTPYIO aJbBEOJISIPHOTO BO3[yXa Ha TOPIOBYIO YacTh CTEKISHHOW T'wib3bl. Ecin
TeMIleparypa OKpy»aromiero Bosayxa umke 35 °C, to nmokaszanus temmeparypsi (T) u
TOKa CEHCOPA JIOJKHBI BO3pACTaTh. Y BEJIMUEHHE TOKA CEHCOpa OOBICHSIETCS TEM, UTO
Ha TOBEPXHOCTHU CTEKJISIHHOM THJIb3bl KOHJIGHCUPYETCS Bllara W3 ajbBEOJISIPHOTO
BO3/lyXa U AJIEKTpUUECKas Ielb MEX/y KaTOJ0OM U aHOJIOM 3aMbIKAETCS.

2. [lo wmepe wucnapeHusi Biard €O CTEKJISHHOM THJIb3bl TOKa3aHUA
TEMIlepaTypbl W TOKa CeHcopa OyIyT YMEHBIIAThCS, CTPEMACh K MPEKHUM
3HauYEHUAM. Takoe MOBEJECHUE CEHCOpa CBUIECTENBCTBYET 00 OTCYTCTBUU OOPHIBOB B
Kalberne W pa3beme ceHcopa. Eciu TOK ceHcopa HE H3MEHSeTCs, NOompoOyiiTe
NOTPY3UTh TOPLIOBYIO YacTh CTEKJISHHOM TWJIb3bl B CTaKaH C AUCTHILIMPOBAHHOMN
Bozou. [Ipu 3TOM aHOZ ceHcopa TOJKEH HaXoAuThesl B Boje. Eciu aTa oneparus He
npuBeia K OXUAAEMOMY pe3yibTaTy, TO MO-BUAMMOMY, K KaOelo ceHcopa
NPUKJIAJABIBAIUCH HEIOMYCTUMO BBICOKME MEXaHW4YecKue ycuiaus (cM. 1.6), 4To
IpUBEJIO K OOpBIBY aHOJA WM KaToaa. B 3TOM ciydae CBSKUTECh C CEPBUCHBIM
neutpom OO0 «HII® Anbpa BACCEHC». PeMOHT Takoro ceHcopa BO3MOXKEH
TOJILKO B ciy4dae oOpbiBa Kabenss y pazbema. [Ipu HeAOMyCTUMO BBICOKHX
MEXaHMYECKUX Harpy3kax Ha KaOellb MOET TakKe MPOU30NTH OOpHIB MPOBOJOB
Kalens JaTyvka Temreparypbl. B 3Tom ciydae Ha AuCIUiee BBICBETUTCS HAJIUCH
«JlaTuuk He moakiIOUYeH». B 3TOM ciyudae TakyKe CBSYKUTECh C CEPBUCHBIM LIEHTPOM
00O «HII® Ansda BACCEHC»

11.3. W3mepurenbHas kamepa.

[Ipu npoBeneHUM aHAIM30B B TMOTOKE >KUIKOCTEH, colepKamux Ooblnoe

KOJIMYECTBO B3BEIICHHBIX YACTHUIl, HA BHYTPEHHEW MOBEPXHOCTU H3MEPUTEIHHON
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KaMephl TOSBISIOTCS OTIIOKEHUS, YXYIIIAININE €€ MPO3pavHOCTh. B 3TOM Citydae
Bam crnenyer ee MpOYUCTHTH C MOMOIIBI0 MapieBOTO TaMITOHA, 3aKPEIUICHHOTO Ha
JepeBssHHON manouke. (st 3 (HEeKTHBHOCTH OYMCTKH MOKHO HCIIOJIB30BaTh JIIOOBIC
MOIOIIIAE CPEJICTBA, HAPUMEDP CTUPATBHBINA MOPOIIOK. MCIoah30BaTh pacTBOPUTEIH
HEe pekoMeHayercs. [Ipu nmpoBeeHUH YUCTKA M3MEPUTEIHHON KaMephl JKeIaTelIbHO
TaK)K€ TMPOMBITH O0OpaTHbIA Kinamadn (cMm. puc.4.5, 4.6). [Qus UCKIIOYCHHS
BO3MOXKHOCTH 3aCOPCHHSI H3MEPHUTEIBHON KaMephbl IeJeco00pa3HO YCTaHOBHUTH
GbUIBTP TOHKOW OYUCTKH (CM. 1. 1, 1. 4.3).

12. Bo3MoO:KHbBIE HEMOJIAAKHA U CIIOCOOBI UX YCTPAHEHHUS.

Buenrnue nposienenns | BeposTHbIE TPUYMHBI CrniocoObl ycTpaHeHust
1. Ha nucnnee ananu- | 1.CeHcop He noaximroueH | 1.I1loakmounts ceHcop.
3aTopa 3aropaercs | K aHaIu3aTopy 2.CBSIKHATECH C CEPBUCHBIM
coobmenne «Cencop | 2.00pbIB kKabems LHEHTPOM 1O  BOIPOCY
HE TOJIKJIFOUEH» pEMOHTa WM  3aMEHBI
CeHcopa.

2. llokazamuss  He | 1. Beicox pacTtBop 1. Jonute pacTBOp 3JEKTPO-
3aBUCAT OT KOHLEH- | JIEKTPOJIUTA JauTa U 3aMEHHTD
Tpauuu KUCI0poaa. MEMOpPaHHBIN KOJINAYOK.

2. OOpsIB Kabens 2. Bemoanute Tect Ne2 (cwm.

n.11). Ilpu oTpunareasHoM
pe3yapTare  CBA3aTbCs €
CEPBUCHBIM LIEHTPOM (PHUPMBI
0 BOIPOCY PEMOHTa WU
3aMEHBI CEHCOPA.

3. B «Honp pactBope» | Hapymeno conporusie- | [Ipon3BecTt BHEIIHUN OCMOTP

CEHCOp MMEET | HUE U30JSLIMU B CEHCOPE | CEHCOpAa M BBINOJHHATH TecT
00MBIION OCTaTOYHBIN | WU B pazbeMe ceHcopa | Nel. Ilpum  oTpunarenbHOM
TOK. pe3ynbprare  CBA3aTbCI €

CEPBUCHBIM TIEHTPOM (hUpMBI
0 BOIPOCY PEMOHTA WJIHU
3aMEHbI CEHCOopA.

4. Ilokazanus cencopa | 1. Hapymena uenoct-|1. 3ameHuTh MeMOpaHHBIM
HECTaOWIbHBI BO | HOCTb MEMOpaHHI. KOJITTaYyOK.

BpEMEHU Ipu NocTo- | 2. MemOpaHa BBITAHY- | 2. OOecnieunTh TpeOOBaHHUS 110
SHHOW KOHLIEHTpALUU | JIAChb M3-3a IPEBBILICHUS | TEMIIEPATYPE U PACXOIY BOJBI

KHUCJIOPO/IA. TeMmneparypbel © (WIK) | Yepe3 U3MEPUTEIbHYI0 Ka-
pacxoza BOJBI. Mepy. 3aMEHUTh MEMOpPaHHBIN

KOJIITaYOK
5.  BbeictponeiictBue | Beitssnynace memOpana | O6ecieunts TpeOOBaHUS 10
CEeHCOopa CYUIECTBEHHO | U3-3a IIPEBBILIEHNUS | TEMIIEPATYPE U PACXOIy BOIBI
YMEHBIIWIOCH. TeMIiepaTypbl M (WIH) | Yepe3 HU3MEPUTEIBHYI Ka-
pacxoza BOJBL. Mepy. 3aMEHUTh MEMOpPaHHBII
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KOJITIa40K

6. Ilpu mnpoBeneHuu
KaJIMOPOBKU  TIOSIBIISI-
ercs HAJIITHUCH,
npeaynpexaammas o
HEKOPPEKTHOCTH
JIEVCTBUM.

1.CeHcop yCTaHOBJIEH HE
B Ty Cpelly, B KOTOpPOM
JOJKHA POBOJAUTHCS
JaHHAs KaTnOpOBKa.

2. Tlpu xanmuOpoBKe 10
BO3/lyXy Ha YyBCTBH-
TEJIbHOU IOBEPXOCTHU
CEeHcopa ocCTajlach Karuis
«Homnp-pactBopa WIIA
BOJIBI.

3. Ilpu  xamuOpoBke
omepaTop He J0XKAayncs
cTaOWIM3alMu  IOKa3a-
HAW  a”aiau3aropa, B
pe3yJibTare Yero
npom3omien  cOoil B
paboTe BBIUYMCIUTEIBLHON
CHUCTEMBL.

1,2. TloBTOpUTH KaIUOPOBKY
YETKO  BBITMOJHSAS HMHCTPYK-
IIM¥, BBICBEUMBAEMbIE  Ha
JIUCIUIEE aHAM3aTopa.

3. Bemonuuts 1.9.3

4. Ecnu He yJnaercs IpoBECTH
KaTuOpOBKY HEO00XO0 MO
BOCCTaHOBUTH 3aBOJICKHE

yctaHOBKU (cMm. Ilpunoxenue
8).
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1. HASBHAYEHUE U OBJIACTb IPUMEHEHU L.

Ananmuzatopsl  kuciaopoga AKIIM-1-12 (B panbHeillem - aHaJIU3aTOPHI)
IOpelHa3HAa4YeHbl JJIs IMPOM3BOJCTBEHHOIO aHaiu3a (“HENmpepbIBHOIO aHajnza’,
“aHanu3a Ha JIMHUKM WM “‘TEXHOJOTMYECKOro aHanu3a’) koHueHtpauuu (cO,),
napuyaibHOro AasieHus kucinopona (p0;), u temneparypsl (T) B Xuakux u
ra3o00pa3HbIX cpefax.

AnanuzaTopsl, Onaromaps CBOEM  yHHBEPCAJIbHOCTH H  LIMPOKOMY
ACCOPTUMEHTY HCIOJIb3yEMBbIX aMIlepoMeTpuyeckux ceHcopoB (AC), Moryr
OPUMEHATBCA I PELIEHUs Pa3HOOOpa3HbIX 3aJad aHAJIUTHYECKOrO KOHTPOJIA
KHUCIIOpOJa MPAKTUYECKH BO BCEX OTPACISX HAPOAHOTO XO34MCTBA: TEIIOIHEPT€TUKE,
NUIIEBOM, XUMHUYECKOM M He(TSIHON MNPOMBIIUIEHHOCTH, OXpaHE OKpYXKaroliei
cpeabl, OuorexHonorun u wmeguuuue, [[I'COH, XKX, pbiOHbIX X03siiCTBaXx,
OUYHCTHBIX COOPYKEHUSIX U T.1.

AHanu3atopsl MNpeAHAa3HA4YeHbl Ul SKCIUIyaTalud B NPOMBIIUIEHHBIX U
1a00paTOPHBIX YCIOBUAX IPH TEMIEPAType OKpYKaroliel cpeasl oT MuHyc 20 110
mwiroc 60 °C u temmeparype aHamusupyemoii cpeabl oT 0 10 50 °C, oTHOCHTEIBHOM
BiakHocT Bo3ayxa 100 % mpu temmeparype 25 °C u atMoC(hepHOM JaBIECHUHA OT
84.0 no 106.7 xITa (ot 630 go 800 mm. pT. CT.).

AHanM3aToOpbl OTHOCATCS K:

BUJaM Kiaumatudeckoro ucnojanenus Y3 u T1 mo I'OCT P50444-92;

rpymme 2 B 4aCTH BOCHPUHUMAEMbIX MexaHndeckux Harpy3ok no ['OCT P50444-92;
O BJIEKTPOOE30MaCHOCTH aHaIM3aTOphl yAoBIeTBOpsOT TpeboBanusim ['OCT
P50267.092 u BeinoaHeHsl 10 Kiaccy 3amuThl 11, Tuna B. AHanu3aTopsl BBIIOJIHEHBI
B FEPMETUYHOM BOJOHENIPOHUIIAEMOM KOPITYCE CTEIIEHU MbUIECBIAro3amuTsl [P-65.

Amnanuzaropsr Bo tpeboBanusm ['OCT 31610.0-2014, TOCT 31610.11-2014
(IEC  60079-11:2011), wumeroT BHUI  B3pPbIBO3ALIUTHI  «HUCKpoOe30omacHas
AIIEKTpUYECKasl LIEMb YPOBHs «ib», ypOBEHb B3PBHIBO3ALIUTHI B3PHIBOOEC30MACHBIIN IS
cMecH ra3oB U napos ¢ Bo3ayxom kareropuu IIC, rpynn T1...T6. B anexrpuyeckyro
cxeMmy 0JIOKA NMUTaHUs B3PbIBO3AIIUIIEHHBIX aHAJIU3aTOPOB BHECEHBI 3JIEKTPUUYECKHE
AIIEMEHTHI, OTPAHMYMBAIONIUE HAMPSHKEHHE W TOK Ha BbIXOJAE OJIOKa MUTAHUSA O
uckpobesomacupix 3HaueHmit mo ['OCT 31610.11-2014 (IEC 60079-11:2011)
(mromHBINA Oapbhep OE30MACHOCTH).

DneKTpuYecKue LEeNH CEHCOPOB TIa30aHAJIN3aTOPOB HMMEIOT IapameTpsl,
COOTBETCTBYIOIIUE 3JIEKTPooOopyaoBanuto moArpymmsl [1C.

CrerneHp 3alUTHl AaHATM3ATOPOB OT MPOHUKHOBEHMS TBEPIBIX TEJ, NbUIM U
Boakbl B coorBeTcTBHU ¢ ['OCT 14254-2015 — IP65.

KoHcTpyKMOHHBIE MaTepuanbl, Kabeln U paguo3JeKTPOHHBIE KOMIIOHEHTHI,
UCIOJIb3yEMblE TIPU HM3TOTOBJIEHUM AHAJIU3aTOPOB, JIOJDKHBI COOTBETCTBOBATH
«CrenuanbHbIM  YCIOBHSIM TIOCTaBKU O0OOpYJIOBaHHs, NPUOOPOB, MATEpUAJIOB H
u3aenuid A5is 0OBEKTOB aTOMHOM SHEPreTHKW», a MX NPUMEHEHHE IOJDKHO OBITh
corjacoBaHo ¢ ['ocaroMHag30pOM.
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Obecnieuenrie B3pbIBO3AIIMIEHHOCTH aHanu3aTopoB ABII-12X pocruraercs
OTrpaHUYCHHEM TOKA M HANPSDKEHUS B €ro IEMsAX JI0 UCKPOOEe30MacHbIX 3HAYECHUHN 110
I'OCT 31610.11-2014 (IEC 60079-11:2011).

OrpanuueHue HampspKeHUST B IEMM MUTaHUSA CEHCopa oOOecredyrBaeTCs
Osarojapsi IPUMEHEHUIO B KaUeCTBE MCTOYHHMKA MUTAHUSI aKKyMYJISITOpHOM Oatapeu
Hanpsbkenuem 7,2 B. biiok akkymynsatopHoii 0atapen pa3meniaercsi B 0JI0Ke MUTaHUS
U pErucTpaly aHanu3atopa. bjiok akkymyJsaTOpHOW OaTapeu 3ajuT KOMIIayHIOM
KIM TEC Silicon 101E. Komnaynj coxpaHseT CBOU XapaKTEPUCTUKH BO BCEM
auanazoHe paboumx Temmeparyp. MakcuMallbHOE BBIXOAHOE HampsbKeHHe Oroka
nutanua U, He npeBsimaeT 8,4 B, MakcUMalibHBIM BBIXOAHOM TOK I, HE MpeBbIIIACT
50 MA.

KoHcTpykimss  KperieHuss — akKKyMyJIATOpHOM — Oaraped — aHaimM3aTopa
IpeloTBpallaeT BbINAJCHUE WIM OTIEJeHHe Oaraped OT OJIoOKa MUTaHUS
aHanuzatopa. Ha kpeiiike OfoKa MUTaHWS aHaimu3atopa uMeeTcss Haamnuch «Bo
B3pPBIBOONACHONW 30HE OTKpBIBaTh 3arperiaercs». llocie BbIpabOTKH pecypca WM
BBIXOJIa U3 CTPOsI OJIOK aKKyMYJISITOPHOW OaTapeu IMOJUICKUT 3aMEHE WM  3apsJiKe
COOTBETCTBEHHO. 3apsKy WJIM 3aMEHY aKKyMYJSTOpHOW Oarapeu NpOBOAUTH BHE
B3PBIBOONACHON 30HBI, O Y€M CBHJIETEILCTBYET HAJNUCh «3aMeHy M 3apsj OaTapeu
IIPOBOJIUTH BHE B3PHIBOOMIACHOU 30HBI.

KoHcTpykius pa3beMoB JUIsl COEIMHEHHUS 1T U aKKyMYJISITOpHON Oarapeu ¢
NIEKTPUUECKUMHU  LEMSIMU  aHalM3aTopa  MCKIIYAIOT  BO3MOXKHOCTH — HX
HEMPaBUIBLHOTO COECTUHEHUSI.

JUist 3aluThl 3JIEMEHTOB IIeNeil aHajau3aTtopa OT Meperpy30K IMpUMEHEH
CaMOBOCCTAHABJIMBAIOIIUICA Oe3bICKpOBOM Tmpegoxpanutenb (2 mT.) MF-RO17
(Bpemst cpabarbiBanus 0,01 c). IlpemoxpanuTtenp 3aJUT KOMITAYHJIOM. 3aMeHa
PEeIOXPAHUTENSE BOZMOXKHA TOJIBKO MOCIE OTKPBIBAHUS 000J0UKHM OJI0OKA MUTAHUS U
perucTpaluy aHaau3zatopa (BHE B3pbIBOONIACHOM 30HbI).

DNeKTpuYecKrue 3a30pbl, MYyTH YTEUYKHM U MPOYHOCTh H3OJSLUU MEXKITY
DJIEMEHTAMH W KOpIlycaMu OJIOKa MUTAaHMSI U PErUCTPAllMM aHAIM3aTOpa U CEHCOopa
cootBeTcTBYIOT TpeboBanusiMm 'OCT 31610.11-2014 (IEC 60079-11:2011).

DnexkTpudecKkas U30Jsus MEXKYy UCKPOOE30acHOM 1IENbI0 U KOPITycoM OJ10Ka
MUTAHUSL U PETUCTpAIlMU, MEXIy HCKpPOOE30MacHOM IENbI0 U KOPIYCOM CEHCOpa
aHAJIM3aTOPOB BBIJECPKUBAIOT B T€YeHUE | MUHYTHl CHHYCOUJAIBHOE MEPEMEHHOE
Hanpspkenue 500 B vactoroit 50 I'm.

MoHTaX Ne4aTHBIX IJIaT BBIIOJHEH B COOTBETCTBUU ¢ TpeOoBanusmu ['OCT
I'OCT 31610.11-2014. Kpemienus 371€MEHTOB BHYTPEHHETO MOHTa)Ka Ha MEYATHOU
IlaTe BBIOJHEHBl MAWKOW, MecTa MallKh MOKPBHITHl HM3OJISIIIUOHHBIM JIAKOM,
UCKJIIOYAIOT BO3MOKHOCTh YMEHBIIICHHS SJIEKTPUUYECKUX 3a30POB WMIIM 3aMbIKAHHM
MEXIY JIIEMEHTaMHU

Pe3pOoBBIC 37€MEHTHI aHAJIU3aTOpa MPEAOXPAHEHBI OT CAMOOTBUHYMBAHUS C
MOMOIIBIO MPOBOJIOYHOTO (pUKCATOPA.

CyMMapHble  3HAY€HHUS  E€MKOCTH M  MHAYKTUBHOCTHM  CEHCOpa U
COCIMHUTENILHOTO Kalensi He NPEBBIIIAIOT HMCKPOOE30MaCHbIX TMPU  3aJIaHHbIX
MaKCHUMAaJIbHBIX 3HaUCHMSIX TOKa U HanpsikeHus 3Hadenuii: C< 0,2 ud, L <0,1 mx['H.
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BuyTpennue »siemeHThl OJIOKa TMTaHUST M PETUCTpaAllMd U CEeHcopa
aHaNIM3aTOpa 3alIUIICHBl OT BHEHIHMX BO3JEHCTBUNA OOOJIOYKAMHU CO CTEHEHBIO
3alMThl: OJ0Ka nutaHus u peructpauuu — I[P 65, cencopa — IP66/IP68 o 'OCT
14254-2015. Kppitiku 000109kH 6J10Ka MUTaHUS U PETUCTPAIIUU TITIOMOUPYIOTCS.

AHanM3aTOp HE MMEET AJIEMEHTOB HCKPSIIUX WM IOJBEPKEHHBIX HArpeBy
ceeiie 70°C. TemnepaTypa moBEpXHOCTH 000JIOYKM OJI0Ka MUTAHUS M CEHCOpa MpU
HOPMAJIbHOM M aBapUHOM pexumax paboThl aHanuzaTopa He mpesbimaer 70°C,
nonyctumoit mo 'OCT 31610.0-2014 nns obopyaoBaHus TeMIIEpaTypHOTO Kiacca
T6.

Ha nwuueBoil maHenu OfoKa TUTaHUS aHAIM3aTOpa MMEETCS MapKUPOBKa
B3pbiBo3anuThl ExibIICT6 X, mpenympeautenbHas Haanmuch «Bo B3pbIBoOMacHOM
30HE OTKPBIBATH 3aIPEIACTCS.

Ha kopmyce cencopa umeercst mapkupoBka B3pbiBozamutel 1Ex ib 1IC T6 Gb
X.

Anamuzatopsl  AKIIM-1-12  BBINOJMHSIIOTCST B HECKOJIBKUX  BapHaHTax
UCIIOJTHEHUA, KaXJ0€ M3 KOTOPBIX OTJIWYAETCS aMIIEPOMETPUYECKUM CEHCOPOM H
NPUHAUIEKHOCTSIMA, BXOJAIIMMM B KOMIUIEKT €ro ImnoctaBkd. KoHCTpyKuuu
aMIIEPOMETPUYECKUX CEHCOPOB pa3zpabOTaHbl C YYETOM CIIEHMPUKUA U3MEPEHHUM B TOU
WIM HMHOW 00JlacTh HapoJHOro Xxo3sictBa. [loaToMy mnpu BbhIOOpE BapuaHTa
UCIIOJIHEHUSI aHalIM3aTopa >KEJIaTelIbHO HCXOJWTh M3 Ha3HAYeHUs U o0yactu
npuMeHeHus: aHaiau3aropa. O0JacTy NPUMEHEHHUS] aHAIN3aTOPOB U 00O3HAUYECHUS UX
BAPDUAHTOB HX HCIOJIHEHUS IMpU 3aKa3e M B JIOKYMEHTAlUU JPYTroro H3AeIus
npuBeAeHbI B Tabnuie 1 .

TaOmuna 1.
Oo6o3naueHue Ha3nauenue u oés1actu
Oo6o3nauenne AC u
HCIOJTHEHU S AKCECCVADOB NPUMEHEHHSI AHAJIU3ATOpa
a”HaJmM3arTopa yap AKIIM-1-12
AKIIM-1-12 JI ACpO,-01 W3MepeHuss KOHLEHTpAaLUU U
TY 4215-001-66109885- | TY 4215-002-66109885-10 | OMOXMMHYECKOIO IOTpPEOICHUS
10 KHCIIOpoa (BIIK) B
71a00paTOPHBIX YCJIOBUSIX.

[TpumeHseTcss B SKOIOTHUECKUX
Cxasnku BIIK w/mmm |y xumudeckux mabopaTopusx
HsmepuTeabHast KAMEPA | s ygHEIX IPOMBIIIIEHHBIX
s Mgﬁ?ﬁ:aﬂma npennpustuii, LHI'COH, XKX,
opranmzanusix [ 'ocKOMIpupomsl,

MEAWIIMHE U T.1I.
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AKIIM-1-12 T’
TY 4215-001-66109885-
10

ACpO,-03
TY 4215-002-66109885-10

HN3mepurenbHas kamepa
HUKIT niu UKJAT
IToOyauTtens pacxoga

N3mepenust KOHIICHTPAIU!
KHCIIOpoZa B Ta3000pa3HBIX
cpenax. Jlusa pemeHus 3amad
DHEProcOepeIKECHU,
OIITUMHU3AIUH IIPOIIECCOB
TOpeHUs TOILINBA,
DKOJIOTHYECKOTO u
IIPOU3BOJICTBEHHOTO
MOHHUTOpPHHTA COCTaBa BO3yXa
IIPOM3OHBI, JBIMOBBIX  Ta30B,
obecrieueHus
105KapOB3PHIBOOE30IMACHBIX
yCIIOBHI IIPOM3BOJICTBA.
N3mepenue KOHIICHTPAIU1
KHCIIOpoAa B JbIXaTeIbHBIX
ra3ax B KOMIUIEKTE MEATEXHUKH.

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

ACpO,-04
TY 4215-002-66109885-10

N3mepenus kucinopoza B BOJE, B
TOM 4YHCJIE B MHKPOTPaMMOBOM
Iana3oHe KOHUeHTparuu. s

HN3mepurenbHas kamepa KOHTPOJIS MPOLIECCOB
MKITAK BOJIOXMMIIOATOTOBKH B
¢ 00paTHRIM remnodHepretuke: TOLI, I'POC,
KJIanaHoM ADC, TemnoceTd, KOTEIbHBIX.
[IpumeHstoTCT B XMMHYECKOW,
HeTSIHOU u MUILIEBOM
IIPOMBIIIJIEHHOCTH, B
arpoNpOMBIIUIEHHOM ¥ BOEHHO-
IIPOMBIIIJIEHHOM KOMIUIEKCAX.
AKIIM-1-12 11 ACpO,-05 N3mepenus KOHIICHTpaIUH

TY 4215-001-66109885-
10

TY 4215-002-66109885-10
JlaTYMK NOrPyKHOTO
THUIIA, BHINIOJHEH B
repMeTH4YHOM KopIyce
U3 HeprKkaBeroue
CTaJIH

KUCJIOpOJIa B TPUPOAHBIX U
CTOYHBIX BOJIax Ha riayoune. Jls
ONTUMU3AIUN PaOOThIl OYMCTHBIX
COOPYKECHUH, CBOCB,
aYPOTCHKOB W PBHIOOBOTYECKHUX
x03sUcTB. [Ipumenstorcs Ha
CTaHIIUAX AKOJIOTHYECKOTO
MOHHUTOPHHTA.

Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”

AHAJIU3ATOP KHCIIOPOJA AKIIM-1-12



68

AKIIM-1-12 b ACp02-06 N3mepenus KOHILICHTpaLIUU
TY 4215-001-66109885- | TY 4215-002-66109885-10 | KHUCJIOpOAA B KUJIKAX U
10 Crepunusyemsie razo00pa3HbIX cpenax B
CEHCOPBI IIPU | CTEPUIIBHBIX YCIIOBHUSIX W/WIU B
temneparype 143 °C u | yclIOBHSAX BBICOKHMX JaBJIEHUIA.
JaBJICHUU 3 atu. | [Ipumensitorcst  pemieHust  3ajad
BrimonHeHn B Kopliyce | aHATUTUYECKOTO KOHTPOJIS
u3 HEpKaBEIOUIEH | KUCJIOpoJa B OHOTEXHOJIOTHH,
CTaJIu. MUIIEBOH M (hapMarieBTUUECKOM
Tunopaszmep MPOMBIIIUICHHOCTH, a TaKXke B

YTOYHSIETCS IIPU 3aKa3e.

0c000  YHCTBIX  XHUMHUYECKHX
MPOM3BOJICTBAX, TIIe Tpedyercs
crepunuzanus AC.

[IpuMeHstoTCs 7151 OTpeIeTISHUsI
KOHIICHTpAIIMU  KUCJOpoJa B
KUIKOCTAX M Trazax MpH
BBICOKHX JIaBJICHUAX (10 25 aTn),
HampuMep, B 1-OM KOHType

OXJIQXKICHUS aTOMHBIX
PEaKkTopoB.
2. TEXHUYECKHUE XAPAKTEPUCTUKU
OCHOBHBIE = TEXHUYECKHME  XapakTepucTuku aHaiuzaropa AKIIM-1-12
pUBEACHBI B TaOIHIIE 2.
Tabmumna 2.
3HAUYEHUE
TEXHUYECKUE XAPAKTEPUCTHUKU TEXHMYECKUX
XAPAKTEPUCTHUK
Jlnana3oHbl NOKa3aHUN:
- KOHILICHTpalUHU KUCJI0pPO/a, MKF/)IM3 0 -20000
- KOHIICHTPALMH KHCIOPOIa, MI/IM 0-20.00
- IPOLIEHTA HACBIIIEHUS )KUIKOCTEN KHUCIOpOJa0M, % Hac. 0-200.00
- MMPOLIEHTHOT'O COJIEPKaHUsI KUCIIOPo/ia B razax, 00. % 0-100.00
- IapLUHUAIBHOTO AABJIEHUS KUCIOPOJA, MM.PT.CT 0-2000.0
klla 0—-200.00
- TEMIIEPATyPhl aHATM3UPYEMOI KuaAKOCTH, °C 0-50
[Ipenensl  gomycKkaemMoro  3Ha4€HUsI  MOTPEIIHOCTH
aHajau3aTopa Mpu U3MEPEHUU:
- KOHIIEHTPAILUU KUCTIOPOJIa B KUIKOCTSIX,
B auanaszonax: 0 - 2000 MKr/mam’ + (1+0.025*A)
0 - 100 mr/am’ +0.025%A
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- MPOLICHTHOT'O COJIEP)KaHMsI KUCIIOPO/ia B razax
B nquamna3zonax: 0 - 20 00. %
20 - 100 00. %
- IPOLIEHTA HACKIIIECHUS )KUIKOCTEH KUCI0pOI0M, Yo HAC.
- MapIHUaTBHOTO JaBJIECHUS KHUCIOPOJa
B nuamnasoHax: 0 - 20 xlla
20 - 200 kIIa

+(0.001 +0.01*A)
+0.02*%(A-10)
+ (0.1 +0.015%A)

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

0 — 200 MM.pT.cCT. + (0.2 +0.01*A)
200 — 2000 mm.pT.CT. + 0.022*(A-100)
- remmeparyps, 'C +0.3
Bpems  ycranoBnenuss 90 %  mokazaHuii  npu
“ckauk000pa3HOM” M3MEHEHWU KOHIICHTpAIlMK KHUCIOpOoaa 30

npu 25 °C, cek, He Gonee

ABTOMaTtuyeckas cucreMa cuH(a3zHoi TemMnepaTypHon
KOMIIEHCAllUU

Ha cBolicTBa
MeMOpaHbI ¥ Ha
Kod(pbunmreHT
pPacTBOPUMOCTH
KHCJIOpOJia B BOJIE

Buer kanmuOpoBoK:
ABTOKaIMOpPOBKA (711 U3BMEPEHUH B ra3ax U BOJIC)

Cren kanuOpoBka ( 17151 U3BMEPEHUN B HEBOJHBIX CpeIax:

[To Bo31yXYy B mapax
BOJIbI
[To BO31yXYy B mapax

B0, HEPTENPOIYKThI, OPraHUYECKUE KUIAKOCTH U T.J1.) BOJIbI
Koppekiust 6apoMeTpruiecKoro JAaBJIeHHUs €CTh
Koppekiiusi Ha COJIEHOCTh €CTh

TpeBokHass CcUTHaNU3alMs [0 BEPXHEMY U HIDKHEMY
PEryJIMpPYEMBIM IIpejiesiaM CoJIep KaHusl KUCIopoaa

3BYKOBaﬂ,CBCTOBaH

Bpewms ycTanoBieHus pabodero pexuma

nocJie BKJIIOUYEHHsI, MUH, HE 0oJiee 20
B03MOXXHOCTh MPOTOKOJMPOBAHUSL PE3YJIbTATOB H3MEpe-
HUN C UX COXPAaHEHHMEM B MaMsTH aHAIM3aTOpa U O0TOOpa- eCTh
KEHUEM Ha JMCIUIee B TAOJIMYHOM U rpad)iyecKOM BUJIAX.
DOneKTPOHHBINA OJIOKHOT €CTh
BbIX0/1bl Ha KOMIIBIOTEP RS-232
CpenHsst HapabOTKa Ha OTKa3, 4, HE MEHEe 5000
Cpok city»0bl aMIIEpOMETPUUECKOTO CEHCOopa He orpanuuen
CpenHuii Cpok ciryO0bl aHAJIU3aTOPA, JIET, HE MEHEe 10
[Torpebisiemas MmoutHOCTh, B*A, He Gosee, 0e3 moICBETKH 0,07

C IIOJICBETKOM 0,7
Hanpsixenune nuranus 220 B, 50 I'g
Jlucnnen ¢ noaCcBeTKON I'padmueckuit
KnaBuarypa Knonoynas
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["aGapuTHbIE pa3Mepsl, MM, He OoJiee:

- UI3BMEPUTEIBHOTO YCTPONCTBA 220x116x100
- rpayUUECKOTO JUCTIIes 80x50

- U3BMEPUTETBHON KaMephbl 100x90x30
- aMIIEPOMETPUYECKOTO CEHCOpa 16x80

- JUTMHA KabeJisi, M HEe MeHee 2
Macca ananuzaTtopa, Kr, He OoJiee 1,2

[Ipumeyanue: A - moka3aHusl aHATU3aTOPa B BRIOPAHHOW €IMHUIIEC U3MEPEHUS.

3. COCTAB U3JIEJINA N KOMIVIEKT IIOCTABKH

B xoMmIIeKT nmocTtaBKu BXOJAT U3ACIINA IICPCUUCIICHHBIC B Tabm. 3

Tabmuma 3.
HanmenoBanue Oo6o3Hauenne jokymenTta | KoauuectBo
I. YCcTpoCTBO  M3MEPUTENBHOE HKIOK 4215-001- 1
AKIIM-1-12 66109885-10
2. CeHCOp aMIIEpOMETPUUYECKUI H’KIOK 4215-001- 1
66109885-10
3. Kamepa nsmepurenbHas HOKHOK 4.146.001-02 1*
NHCTpYMEHTBI U IPUHAIJIEKHOCTH
4. ®akoH C ANEKTPOIUTOM HKHOK 6.870.062
5. Kabenp RS-kanana I'OCT 5644-75
6. biok nutanus I'OCT 4525-77
3anacHbIE 4acTH
7. Kopnyc ACpO, B cOope HKIOK 4.001.001.001
8. Konplo pe3snHOBOE Ha CEHCOp HOKHOK 8.623.160-02 1
OKcIulyaTaMoOHHAasi JOKYMEHTalHs
9. KommiekT 3kcruryaTailnOHHOU HKIOK 4215-001.2- 1
JOKYMEHTALUHU 66109885-10 PO

*) onpenensieTcsi BApUAHTOM MTOCTaBKU

4. TPEBOBAHUSA BE3OITACHOCTMU.

AHanu3aTtopsl  COOTBETCTBYIOT  OOHIMM  TpeOoBaHUSIM  0€30MaCHOCTH
I'OCT 12.2.007.0-75, TOCT 31610.0-2014.

CrerneHb 3alIUTHl OT MPUKOCHOBEHUSI K TOKOBEAYIIIUM YacTsIM 000JI0YKU OJi0Ka
IUTaHMUS aHAIU3aTOpoB cooTBeTCcTBYET IP 65, cencopor ananmmzaropo — [P66/IP68
no 'OCT 14254-2015.

AHanu3atopbl cOOTBETCTBYIOT Kiaccy Il mo crocoOy 3ammTsl OT mopaxeHus
anekTpudyeckuM Tokom 1o I'OCT 12.2.007.0-75.

VYCeTpolcTBO W AKCIUTyaTalMsl aHaJIM3aTOpOB COOTBETCTBYIOT «lIpaBunam
YCTPOMCTBAa  DJIEKTPOYCTAaHOBOK»,  «[IpaBuiam  TeXHUYECKON  AKCIUTyaTaluu
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AJIEKTPOYCTAHOBOK moTpedureneit», «llpaBunam TexHUKHM O€30MACHOCTH TIPH
DKCIUIyaTallUM  DJIEKTPOYCTAaHOBOK».  AHanM3aTtopbl  NpeJHA3HAYEHbl  JUIS
IKCIUTyaTalli BO B3PBHIBOOMACHBIX 30HAX, B KOTOPBIX MOTYT 0Opa30BHIBATHCS
B3PBIBOOITACHBIE CMECH T'a30B W MapoB ¢ Bo3ayxom (kateropuu IIA, IIB, IIC rpynmsl
TI1...T6) no 'OCT 31610.1.1-2012.

3amMeHa U 3apsAllka  aKKyMYJSITOpHOW OaTaped BO B3pBIBOONACHOM 30HE
3amnpeleHa.

biiok muTaHWs W pEerucTpauuy aHaJIM3aTopa MPU MOHTaXKE, TEXHUYECKOM
0o0CITy’)KMBaHUM W JKCIUTyaTalluu CleAyeT o0eperarb OT CHJIBHOIO MEXaHH4YECKOIro
BO3JICMICTBUS U YIApOB.

[Ipuemka aHanM3aTOpPOB B JKCIUIyaTalMIO, OPraHU3alMs WX SKCIUTyaTaluu,
BBITIOJIHEHUE MEPONPUITHM MO TEXHUKE OE30MacHOCTH JIOJDKHBI IPOBOJIUTHCS B
noiaHoM cootBercTBUM ¢ I'OCT IEC 60079-17-2013 «IIpoBepka M TEXHHYECKOE
00CITyKUBaHUE IJIEKTPOYCTaHOBOK», 1.3.4 IITODII. Dkcruyaramnus aHAIM3aTOPOB
JOJIKHA OCYIIECTBIISITBCS TAKUM 00pa3oM, 4TOObI COOJIOJANNCH BCe TPEOOBAHUS U
napaMeTphl.

[Ipu »sKcmmyaranuu aHalIW3aTOPOB HEOOXOAMMO THIATENBHO CIEAUTH 3a
COCTOSIHUEM CPEJICTB, OOECMEUYMBAIOIIUX B3PBIBO3AIIMIIEHHOCTh; IOJBEPIaTh
aHAJIU3aTOPbI EXKEMECAYHOMY U IEPUOIUYECKOMY OCMOTPAM.

[Ipu exeMecsIYHOM OCMOTPE aHAJIU3aTOPOB IPOBEPUTH:

- IEJOCTHOCTh 000JI0ueK OJIoKa MUTaHUsS M CeHcopa (OTCYTCTBHME HAa HUX
BMSITUH, TPEIIMH U IPYTUX MOBPEKICHHN);

- HAJINYKME MAPKUPOBKH B3PBIBO3AILMTHI U IPEYIPEAUTENBHBIX HAIITUCEH;

- HaJlMYUe KPENEeKHBIX JAeTalled W CTOMOPHBIX YCTPOMCTB (KpEINeXHbIE U
CTOTIOPHBIE JIETAIH JIOJKHBI OBITh 3aTSIHYTHI);

Bo Bpemst npodunakTuueckux 0OCMOTPOB aHATU3ATOPOB JOKHBI BBITTOIHITHCS
BCe pabOThI B 00BbEME €KEMECSIYHOTO OCMOTPA U, KPOME TOTO, IPOBEPSIOTCS:

- KQUeCTBO B3PBIBO3AIIUIICHHBIX MOBEPXHOCTEH JeTaneil 000J04ku Oioka
MUTaHUs, OJBEPraeMbIX paz0opke. MexaHnuecKue MOoBPEkKACHUS B3PbIBO3AIIUTHBIX
MIOBEPXHOCTEMN HE JOMYCKAKOTCH;

DKcIuTyaTanus aHaJIU3aTOPOB c MOBPEXIECHHBIMU NEeTaISIMU,
00ecreynBaIMMH B3PHIBO3AIIUTY, KATETOPUYECKU 3aPEeIaeTCsl.

PeMOHT aHaIM3aTOpOB JOKEH MPOM3BOAUTHCA B coorBeTcTBUU ¢ ['OCT P
MDBK 60079-20-1-2011 «XapakTepUCTUKH BEIIECTB IS KiIacCUUKAIUM Taza H
napa. MeTtojbl UCTIBITAHUN U AaHHbIe» U 171.3.4 TTTO3II.

5. HOBEPKA AHAJIN3ATOPA.

5.1. TloBepka aHaNIMU3aTOPOB JOJKHA MPOU3BOAUTHCA HE PEXE OJHOro pasza B 12
MECSIIEB, a TAKXKE MOCTIE PEMOHTA U JJIUTEIIBHOTO XPaHEHMUSI.

5.2. YcnoBusi MOBEPKHU M OATOTOBKA K HEW.

5.2.1. IIpu npoBeieHNY TOBEPKHU JOJKHBI COOJIIOIATHCS CIEAYIOIINE YCIOBHS:

- Temmeparypa okpyxaromiei cpeapt 293 +5 °K, (20 + 5) °C;
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- OTHOCHTEJIbHAS BIaXHOCTH 65 + 15 % 1npu TemmepaType Bosayxa 293 + 5 °K, (20
+5)°C;
- armocdepnoe masienue ( 99,9 + 6,6) klla, (750 + 50) Mm.pT.CT.;
- Hanpspkenue cetu 220 +22 B, 50 + 0,5 T'n.
5.2.2. Tlepen mnpoBeaeHHWEM TOBEPKH aHAIU3aTopa HEOOXOAMMO BBIOJIHUTH
MOJATOTOBUTENbHBIE pPaboThl. JlJis 3TOro pa3MecTuTe IMOBEpsSeMOe U3JeNue Hu
HEeoOXoauMoe obopyaoBaHue Ha pabodeM cTolie, 0OecreYuB ya00CTBO PabOTHI U
UCKJIIOYMB TIOMAJIaHME€ Ha HEro MpSMbIX COJHEYHBIX JIydel. 3areM MOJTrOTOBHTE
aHanu3aTop K pabore coriacHo pazaeny “IloaroroBka k paboTe” HACTOAIIETO
PYKOBOJICTBA.
5.3. [IpoBeaeHue MOBEPKH.
5.3.1. TloBepka aHanmu3aTOpa 3aKJIIOYAETCS BO BHEIIHEM OCMOTpE aHajIu3aropa,
ONpEJEICHUN  CUCTEMAaTUYeCKOM  morpemHocTd <« OKUAKOCTh-rasz»,  MpejesioB
JI0ITyCKaeMoil a0COIOTHOM MOTPEIIHOCTH U3MEPEHU KOHIICHTpaluU (MapuaibHOTO
JaBJICHUS) KUCIOPO/a, TEMIIEpaTyphbl U BPEMEHH YCTAaHOBJICHUS MOKa3aHUM.
5.3.2. IIpu npoBeIeHUU BHELTHETO OCMOTpPA JAOJIKHO OBITh MPOBEPEHO:
- OTCYTCTBHE MEXaHUYECKUX MOBPEXKICHUM, BIMSIIONMX HA TOYHOCTh MOKAa3aHUN
aHaAIN3aToPA;
- YHUCTOTa Pa3be€MOB U THE3];
- COCTOSIHME COCTUHUTEIBHBIX TPOBOIOB;
- COCTOSIHME JIAKOKPACOYHBIX TOKPBITUNA U YETKOCTh MapKUPOBKH.
AHanuzatopbl, UMerone aedeKThl, KOTOphle 3aTPyAHSIOT paldoTy, OpakyloT u
HAIPABJISIIOT B PEMOHT.
5.3.3. OmpezeneHne CUCTEMATHUYECKOW TMOTPEIIHOCTH <GKUJIKOCTb-Ta3» MPOBOJIST
nocJjie KaJIMOPOBKM aHajIM3aTopa Mo ABYM TOYKAM COIVIACHO M. 9 pyKOBOJACTBa MO
AKCILTyaTalyH.

ACpO, paboTaeT B pexXxUMe M3MEPEHUsS MapLUUaIBLHOTO JABJICHUS KUCIOPOJa
[1-3], u ero curHai gBiseTcs JIMHEHHON (QYHKIMEH ero napluuaibHOro JaBjaeHus (CM.
.. 5.2, 8.3 PD). O1tum, B 4aCTHOCTH, 0OBACHATCS, YTO Moka3zaHusi AC MpakTUYECKH
COBIAAAIOT MpH u3MepeHusx pO, B ra3oBoil ¢aze U KUJIKOCTH, HAXOSAIICIHCS ¢ Hel B
COCTOSIHUM JMHAMUYECKOTO paBHOBecHs. B To ke Bpems, u3-3a HeUJealbHOCTU
napameTpoB ACpO, UM XapakTepHa CHCTEMAaTH4YeCKas MOTPEIIHOCTh HM3MEPEeHH,
u3BecTHas Kak kodpdunment «Kuakoctp-raz» (cm. m. 5.3.3.). Benuuwmna sToii
NOTPENIHOCTH TOCTOSIHHA JUIsl Kaxkjaoro ucnonHenuss ACpO, u HopMupyeTcs B
TEXHUYECKUX XapakTepucTukax (cm. m. 2). [lpu uzmepenusix pO,u cO; B KUAKOCTIX
aHAJIM3aTOp ABTOMATHUYECKU KOPPEKTUPYET ATy MOrPelHOCTh. brarogaps stomy
pa3HMIIA TTOKa3aHWil aHanmu3aropa npu udmepeHusx pO, u cO, B KUIKOCTU U Tase,
HAXOJSIIEMCSl C HEH B COCTOSIHUM JUHAMUYECKOTO pAaBHOBECHS, OKa3bIBAETCA
CKOMIICGHCUPOBaHHOW. BBeneHHe aBTOMAaTHYECKON KOPPEKUHMU CHUCTEeMaTHYECKOM
MOTPEIIHOCTU «KUJKOCTh-Ta3» MO3BOJSET MCHBITAHUS TI0 ONPEJCICHHUIO MPEEIIOB
JIOIyCKaeMoil abCOIOTHON MOTPEUTHOCTH M3MEpPEHHUs MNaplUalbHOTO JIaBJICHUS U
KOHIIEHTpAI[Md PACTBOPEHHOIO B BOJE KHCIOpOJAa MPOBOAUTH MO  METOJUKAM
onucaHHbIM B 1.11. 5.3.4.1 - 5.3.4.2, ucnons3ys npu 3toM I1I'C. Ilepen npoBeneHueM
ATUX MCHBITAHUNA OINPEACNIIOT KOAI(DPUIMEHT <CKUIKOCTb-Ta3» W BBOIAT €0
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3HAQUEHWE B AaHAIM3aTOp /i1 TOCIEAYIOIIe aBTOMAaTUYECKONM KOPPEKIMH
pe3yabraroB u3Mepennii (Puc. 8.3-7, PD).

Meroanka u3MepeHus: CucTeMaTudeckoi omuoku «KuaKocTh-ras3y» onucaHa B
[Tpunoxenuu 2.

Pe3ynbTaThl UCMIBITAHUI CYUTAIOT YJOBIETBOPUTEIBHBIMH, €CIIM BHIYMCICHHOE
3HaUY€HHE CHCTeMaTHuecko omuOku <« Kugkoctb — Tra3»  COOTBETCTBYET
TEXHUYECKUM XapaKTepUCTUKaM Ha IMOBepseMbli aHanmu3atop (m. 2. HACTOSIIEro
1acrnopra).

IIpumeuyanue. /i TOro 4roObl aHAJINM3aTOP BHOCHJ KOPPEKLHUIO HA OIIMOKY <OKHUAKOCTb-Ias,
CBOWCTBEHHYIO Bariemy ceHcopy, HEOOXOIMMO BBINOJIHUTH JeHCTBUS, U3JI0’KeHHbIE B [12.

5.3.4. Onpenenenue MpeaeaoB A0IMycKaeMoi aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUS
KOHIIEHTpaIuu (MapirabHOTO JABJICHUS) KUCIOPOAa MPOBOAAT MOCIE KATUOPOBKH
aHajau3aTtopa IO JBYM TOYKaM COrJaCHO M. 9 pyKOBOJCTBA IO SKCIUTyaTalluu.
HcnbiTanust MOTyT MOPOBOJUTHCS KaK IO  aTTECTOBAHHBIM  [MOBEPOYHBIM
kuciopogocoaepxkamuM razoBbiM cmecsiM  (III'C), mocraBnsembpiM B OamioHax
(n.5.3.4.1), Tak U B CKJISIHKax ¢ ‘“HOJb PacTBOPOM~ M BO3AyXOM, HACBIIICHHBIM
napamu BoJibI (11.5.3.4.2).

5.3.4.1. Meroauka WCHOBITAHUI TI0 OMNPEACJICHUIO TMPEIEIOB JOIMyCKaeMou
aOCOTIOTHON TOTPENTHOCTH HM3MEPEHUS] KOHIIGHTpaluu (MapIiuajibHOTO JTaBJICHHMS)
kuciopoza ¢ ucnoiaszoBanueMm [1I'C B Gamionax.

Jyist mpoBeICHUST UCTIBITAHUI COOMPAIOT YCTAaHOBKY MOKa3aHHYIO Ha puc. 4.1.
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Puc.4.1. CxemMa ¥CTaHOBKH.

1 - aMIIepoOMeTPHYECKHH CeHCop; 2 - H3MepHT elIbHaA KaMepa; 3 - BBIXOJHad TpyOKa
H3MePHTEILHOH KaMepbl; 4 - YRIaKHHTENIb;, 5 - THAPO3aTROp, 6 - BX0AHAA TPy OKa
VEIaKHHT NS, 7, 8,9 - OALTOHEI ¢ [TOBePOYHBIMH I'a30BbIMH CMeCsMH, 10 -
aHaTH3aTop KHcopoaa AKIMM-1-12.

AMIIepOMETpUYECKHII CEHCOp 1 yCTaHAaBIMBAaIOT B W3MEPUTENBHYIO KaMmepy,
BBIXOJIHYIO TPYyOKYy KOTOpPOH MOACOCIWHSIOT K BBIXOAY YyBIaxHuTens 4. BxomHoii
mryuep UK coenuusror ¢ ruapo3aTBopoM 5.
[ToBepKy MPOBOAAT CIEAYIOLUIMM 00pa3oM:
e [loouepeaHo MOJACOENUHSIOT BXOIHYIO TPYOKY (6) yBIakHUTENS S5 K OaysioHaM
(7, 8, 9) c aTTecTOBaHHBIMU MOBEPOYHBIMU Ta30BBIMH CMECSIMH KHCIIOpPOJA C
a30TOM:
"T'az Nel" - 0% kucnopona,
"T'az Ne2" - 15 + 5 % kucnopoja B a3orTe,
"T'az Ne3" - 90 +5 % kucinopoja B a3otre
e C NMOMOIIBIO PETYKTOPA HA OJTHOM U3 OAJIIOHOB (7-9) yCTaHABIMBAIOT PacXoj
I[II'C paBublii 2—-10 ny3bIpbKOB B CEKyHAy (HaAOMIOAEHHE BEOyT IO
ruapo3atBopy). [II'C nponyckatoT B TeueHre 15 MUHYT, BBITECHSS MIPU ITOM
OCTaTKH BO3yXa U3 Maructpaiu u Haceimas [11'C mapamu Bogbl.
e Jlocme  nmoCTMKEHHMST  yCTOMYMBBIX  NOKa3aHUW  NPOU3BOAAT  OTCYET
KOHIIEHTpaluu  (MapuuaibHOTO  JABJICHHs)) KHCJIOpOJa B  BBIOpaHHOM
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orneparopoM enuHuie uzmepeHus (00. %, xlla, MM.pT.cT., MI/m), a TaKxe
TeMIIepaTyphbl.

o Jlna xaxnou [1I'C npousBoasT 3 + 5 U3MepeHuil.
e PaccunThIBalOT KOHLEHTPALMIO W/WIM TaplUuajIbHOE JaBlEHHE KHCIOpOJa B
[II"C, HachlleHHBIX TapaMu BObI 110 (popMynam:

Xj = (B - pH,0)/B*Yj (1)
(rOy)j= (B - pH;0)*Yj (2)
G = (CO2)masn*Xj/100 (3)

rae: B — 0apoMmeTpruyeckoe 1aBJICHHUE;
Y j - mpouentHoe coaepxkanue kuciopoxaa B I1I'C;
Xj, (pO3) j u Cj — pacuyeTHble 3HAUCHUSA MIPOLIEHTHOTO cojiepkanus (00. %),
napiuyajbHOro JaBieHus (MMm. pr. cT. wim  kl[la) u KoHUeHTpauu
PAcCTBOPEHHOT0 KUCIOpoia (MKI/J, Mr/1), cooTBeTcTBYto1IHE j-oi [1I'C;
J —nowmep III'C;
pH,0 = (1,014%10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBnenue
HACBIIIEHHBIX BOJISIHBIX MAPOB MPU TEMIIEPATYPE UBMEPEHUS;
(CO)mugn - TAOIMYHOE 3HAYEHUE KOHLEHTpAIMU PACTBOPEHHOTO B BOJE
KHUCIIOpoa, Py Temmeparype usMmepenus (¢ ) (nanHbie OepyTcs U3 TaOIHIlbl B

I13).
t — Temrepatypa usmepenus, C
° Boraucnsiror 3HadeHUs MPEEeoB JOMyCKaeMoil aOCOJIOTHOM MOTPEIIHOCTH
u3MepeHuit (4) no popmynam
dij(0o. %) = | Alj — Xj | 4
4ij(p0O2) =| Aij — (p0O2)j | )
4ij(COy) =/ Aij - (j | (6)

rae: Aij — mnoka3zaHus aHalIu3aTopa B BBIOPAHHOM ONEPATOPOM E€AUHULE
n3mepenus 11 j-u 11I'C u i-ro uzmepenus;
Jns xaxnpor III'C BBIYMCHSAIOT 3HAYEHUS OCHOBHOM aOCOJIFOTHOM MOTPEIIHOCTH
m3Mepennii (Aj) xak cpennee apupMeTHUecKoe aOCOMIOTHBIX IOTPENIHOCTEH II0
COBOKYITHOCTH U3MEPEHHUI

Aj (06, %) =ZAij(o6.%)/n 7)
A (p0Oy) =ZA1°J'(P02)/” 8)
Aj (€O, =ZAU(002)/ n (9)

rae: n — konudectBo uaMmepenuit s J-ou III'C, n =3 + 5;

Pe3ynprarel mOBEpKM aHANIM3aTOPA CUYUTAIOT YAOBJIECTBOPUTEIBHBIMH, E€CIIU
npenensl  JAOMyCKaeMond aOCONIOTHOM TOTPENIHOCTH HM3MEPEHHIl  MPOIIEHTHOTO
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coAepKaHusl, TapUUaIbHOIO AABJICHUS U KOHIIEHTPALMU PACTBOPEHHOI'O KHUCIOpPO/a
mrst kaxgon w3 III'C HaxoauTcss B COOTBETCTBHHM €  TEXHHMYECKHUMU
XapaKTepUCTUKAMU Ha MOBEPsIEeMbI aHaIU3aTop (1. 2. HACTOSAIIEr0 MaciopTa).
5.3.4.2. Metoauka HUCHOBITAHUW IO OINPEACIICHUIO MPEACIIOB J0IYyCKaeMO
a0COJIFOTHOM TOTPEIIHOCTH H3MEPEHHUsS] KOHIEHTpAIlMU (MapluabHOTO JABJICHHS)
KUCJIOpOJIa B CKJISIHKax C ‘““HOJIb pacTBOPOM™ M BO3yXOM, HACBHIIIEHHBIM Mapamu
BOJIBI.

IIpumeuyanue. I[loBepka aHaIM3aTOpPOB 1O JAHHOM METOAUMKE TMO3BOJISET OTKAa3aTbCAd OT
npuobperenus [1I'C B OannoHax.

B pexume «YcTaHOBKIY BBIOEPUTE U3MEPSIEMYIO BEIHUUHY.

Jlist MCIBITAaHMH B “HONB pacTBope” mpuroTaBimBaroT 0.2 oM’ 5% BOJHOTO
pactBopa cyinbdura Hatpus (Na,SO; I'OCT 195-77) ¢ nobGaBiaenuem 20 mr
pPacTBOPUMON CoJIM KoOanbTa, cepedpa win Meau (Hampumep, KodainbTa XJIOPUCTOTO
— CoCl*6H,0, I'OCT 4525-77). UysctButenbnyto yacte AC morpyxatot B "HOJb
pactBop". Hainuue mny3bIpbKOB BO3/lyXa B OKPECTHOCTHM YYBCTBUTEIIBHOW YacTu
aMIIEpOMETPUYECKOT0 CeHCopa He Jomyckaercs. llociie MOCTHXKEHUsS yCTONYUBBIX
MOKa3aHUW MPOU3BOAAT UX OTCUET.

JInst ucnpITaHUM B BO3JYXE TIIATEIBHO MPOMBIBAIOT YYBCTBUTEIBHYIO YacTh
aMIIEPOMETPUYECKOTO CEHCOpa BOJOM W C TOMOIIbI0 (UIBTPOBAILHON Oymaru
YAQISIOT Kaluld BOJABl C YYyBCTBUTENbHOW moOBepxHOCTH AcpO,. 3arem AC
NOTPYKAIOT B “KaTMOpPOBOYHYIO CKJISHKY , Ha JIHO KOTOPOW TMpPEeaBapUTEIHHO
HanuBaloT OoT 2 10 10 mn Boawl. Ilocie AOCTHMIKEHHS YCTOMYMBBIX ITOKa3aHUN
POU3BOJIAT OTCYET.

IIpu ucnbITaHUSAX B ““HOJIb PacTBOpE” W B BO3AYyXE MPOU3BOIAAT 1O 3 + 5
U3MEpPEHUM, TINATEIHHO MPOMBIBAs YYBCTBHUTEJIbHYIO YacTh CEHCOpa B MPOTOYHOMU
BOJI€ ociie "HOb pacTBopa'.

e PaccuuThIBalOT KOHIIEHTPAIMIO W/WIM MapUHUAIbHOE JaBJICHUE KHUCJIOpOJaa IO

dbopmynam:
Xj=(B-pH;0)/B*Yj (10)
(p02)j= (B - pH,0)*Yj (11)
q = (COZ)maﬁﬂ *X]/I 00 (12)

rae: B — 0apoMmeTrpuyeckoe JaBJICHHUE;
Y j - mpouenTHoe conepxanue kuciopoaa pasHoe 20,93% B Bozayxe u 0% B
“HOJIB pacTBOpE’;
Xj, (pO3) j u Cj — pacueTHble 3HaYEHUS MTPOIIEHTHOTO cofepkanus (00. %),
napiyaibHOro naapieHus (MMm. pr. cT. wm kl[la) u KoHIEHTparuu
PACTBOPEHHOT'O KUCIOPOia (MKI/J, MI/T);
J — 1,2 - o00o3HayeHrne BO3IyXa U pacTBOpa Cyab(huTa HATPUS;
pH,0 = (1,014%10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBinenue
HACBIIIIEHHBIX BOJISIHBIX MMAPOB MPU TEMIIEPATYPE UBMEPECHUS;
(CO)mugn - TAOIMYHOE 3HAYEHUE KOHLEHTPAIMU PACTBOPEHHOTO B BOJE

KHCIIOPOJa, TP Temmeparype nsmepenus (¢ ) (nanabie 0epyTcst U3 TaOIUIBI B
I13).
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t — Temreparypa usMepenus, 'C

J Bbruucnaior 3HaueHUs MpPeJeNioB JO0MycKaeMoil abCONOTHOW IMOTPEIIHOCTH
usMepenuii (4) no popmynam
dij(0o. %) = | Alj — Xj | (13)
4ij(p0O2) =| Aij — (p0O2)j | (14)
4ij(COy) =/ Aij - (j | (15)

rne: Aij — mokasaHHMs aHanIM3aTopa B BBIOPAHHON OMNEpaTOPOM EAMHMUIIE
U3MEPEHUS VIS i-TO U3MEPEHNS,
Jnsa Bo3ayxa M ““HOJIB pacTBOpA” BBIYMCISIOT 3HAYEHMS IPEAEIOB JOIyCKaeMOU
abCOMIOTHON morpemHocTH wm3mepeHnii (Aj) kak cpemnee apudmerHueckoe
aOCOJIIOTHBIX MOTPEUTHOCTEN 110 COBOKYITHOCTH U3MEPEHUI

Zj (06. %) =ZAZJ(O6%)/H (16)
A (p0y) =ZAiJ'(P02)/n (17)
Aj (€0, =ZAij(002)/n (18)

re: B — KOJIMYECTBO U3MEPEHUM, n = 3 + 5;

Pe3ynbTaThl MOBEpPKH aHAJIM3AaTOpPA CUUTAIOT YIAOBJIETBOPUTEIBHBIMH, E€CIU
npenensl  JAOMycKaeMond aOCONIOTHOM MOTPEIIHOCTH M3MEPEHUIl  MPOLIEHTHOIO
COZIEpKaHMS, APUUAJIBLHOIO JABJIEHUS U KOHLUEHTPALMU PACTBOPEHHOTO KUCIOPOJa
JUIS BO3AyXa M ““HOJIb pacTBOpa’ HAxXOASATCA B COOTBETCTBHM C TEXHUYECKUMU
XapaKTepUCTUKaMH Ha MOBepsAeMbli aHAIU3aTOop (1. 2. HACTOSILETO MacnopTa)

5.3.5. OnpeneneHue BpeMEHH YCTaHOBJICHUS TTIOKa3aHUM.

[IpoBepky BpEMEHHM YCTAaHOBJIEHHS ITOKA3aHUM PEKOMEHIYETCS COBMEIATH C
UCIIBITAHUSIMU 110 ONPEIEIICHUIO TIPENIETIOB JOIyCKaeMOoi aOCOIIOTHOM MOTPEUTHOCTH
WU3MEPEHUN KOHLIEHTPAIMU KUCIOPOa.

5.3.5.1. IIpu npoBeaeHNUH UCTIBITAHUN 110 MeTOAUKE 11. 5.3.4.1 mpoBepKy BpeMeHU
YCTaHOBJICHUSI IOKA3aHUN MTPOBOJISAT CIEAYIOIIUM 00pa30M.

e Bxoanyto TpyOKy yBiaxkHUTENS OTCOeAUHSIOT OT OamuioHoB ¢ [1I'C u npoayBatot
YBIQKHUTENb aTMOC(EPHBIM BO3TyXOM C MOMOIIbIO OOy IUTENS pacxoaa (rpyiua
WM MUKPOKOMITIPECCOP ).

e C mOMOImBIO pPeayKTOpa Ha OJHOM W3 OAIOHOB ycTaHaBiuBaroT pacxon [1I'C
paBHbIl 5 -10 my3bippkoB B MuHYTY. [locne crabunmzanun nokazanuit ACpO, B
BO3/IyX€, BXOJIHYIO TPYOKYy yBIaXXHUTEN NoacoeauHstoT K Oamiony c III'C u
¢ukcupyror Bpems aoctwxkeHus 10% mokaszaHuil OT pacuyeTHON KOHUEHTpaluu
Xj, BerunciienHou no popmye (1).

Pe3ynbraThl NOBEPKH aHANM3aTOpa CYUTAIOT YIOBIETBOPUTEIBbHBIMH, €CIIH BPEMS
YCTAHOBJICHHSI TIOKA3aHU COOTBETCTBYET TEXHUYECKHM XapaKTEpUCTHKaM Ha
MOBEPSEMbIN aHAIU3ATOP (CM. II. 2).
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5.3.5.2. IIpu npoBeA€HUH UCTIBITAHUN 110 METOAUKE M. 5.3.4.2 IpPOBEPKY BpEMEHU

YCTaHOBJIEHMS [TIOKA3aHUN IPOBOAST CIIEAYIOLIUM 00pa3oM.

e VYcranasnupaior ACpO, B  “kanuOpoBouHyr0”  CKIsSHKY. Jloxuparorcs
YCTaHOBJICHUSI CTA0OUJIBHBIX TOKA3aHUI U MPOU3BOJAT UX OTCYET.

e [lepenocat ACpO, B "Houb-pacTBOp", U (UKCHUPYIOT BpeMs, MPOIIEIIIEE 10
JOCTHKEHHUS MOKa3aHuii ypoBHs 0,85 Mr/am’.

e [loBepky aHanM3aTOpa CUUTAIOT IOJIOKUTEIBHOW, €CIM BPEMS YCTAHOBJIEHUS
NIOKa3aHUM COOTBETCTBYET TEXHUYECKUM XapaKTEPUCTHKaM Ha IOBEPAEMBbII
aHanu3atop (cM. 1. 2).

5.3.6. Onpenenenre IpeaCIoB JOMYCKaeMOW a0COFOTHON MOTPEITHOCTH U3MEPEHUM
temrneparypel Ha orMmeTkax 0, 25, 50 °C mkanbl mpoBepsieMoro mnpubopa myTem
CpPaBHEHHUSl €ro IMOKa3aHWW C TOKa3aHUsMHU 3TajmoHHoro tepmomerpa (TJI-4 wim
TEpMOMETp O0JIee BHICOKOTO KJlacca TOYHOCTH).

G

Prc.4.2. Cxema ycTaHOBKH JINIA TTOBEPKH MpHOOpa.

1 - TepMoOCTAT FHUAKOCTHOH; 2 - 3TATOHHBIH TEPMOMETP; 3 - MarHATHaA Mell alKa,

4 - amMriepoMeTpHYECKHI CeHeop; 5 - Boa; 6 - TEpMOCTaTHPYEMBIH CTaK aH;

7 - aHanmuzaTop KHcmopoaa AKMM-1-12.

5.3.6.1. B cooTBETCTBHM CO CXEMOM MMOKAa3aHHOU Ha puc. 4.2., COOMPAIOT YCTAaHOBKY U

IPOBOJISIT CJIECAYIOIINE ONEePALINHU:

® [OTpYXaroT 4yBCTBUTEIbHYIO YyacTh ACpO, u Tepmomerp Ha raybuny 20-30

MM B TEPMOCTATHUPYEMBbI CTaKaH C MHTECHCHUBHO MEPEMEIIMBAEMOU BOJOW,
MMEIOLLIEW TEMIIEPATYPY MOBEPAEMON OTMETKH LIKAJIbI,
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® [I0CJI€ BBIACPKKH B BOJIE B TE€UEHUE HE MEHEE 5 MUHYT CHUMAIOT MOKa3aHUs
TEMIEPATypbl TEPMOMETPA aHAIU3ATOPa U STAJIOHHOTO TEPMOMETA.

HDI/IMe‘{aHI/Ie. KonmnuecTBO OTMETOK IIKAJIBI MOXKET OBITH YBCIIMYCHO HUJIM YMCHBLIICHO HMCXOIA
U3 PeaNbHOTO TUara3oHa M3MEPEHHH TeMIIEpaTyphl MOBEPSEMOro Mpudopa, HO C 00sS3aTeNbHBIM
BKITIOYCHHEM HAYaJIbHOTO U KOHEYHOTO 3HAYCHHI JHANa30Ha U3MEPEHUH MTOBEPSIEMOro mproopa.

5.3.6.2. Ilpenen A JIOTyCKaeMoil  aOCOJIIOTHOW TMOTPENIHOCTA ~ H3MEPEHHUS

TEMIEPaTypbl MPUOOPOM PACCUUTHIBAIOT 110 (PopMyJie
Ap =17 )

rie: 7' —3HaueHue TeMIepaTyphl CPEJIbl, H3MEPEHHOE IPHOOPOM;

7° 3HaueHue TeMIEPATYPHI CPE/IB], H3IMEPEHHOE ITATOHHBIM TEPMOMETPOM.
5.3.6.3. Ecnu 3HauyeHwne A, PACCUMTAHHOE JUI KAikKIOTO BBIOPAHHOTO 3HAYCHUS

OTMETKM UIKaJIbl TEMIIEpATYyp, HE IPEBBIMIAET 3HAYCHMS, YKAa3aHHOIO B II. 2,
pe3yabTaThl UCIIBITAHUI CUUTAIOTCS YIOBIETBOPUTEIBHBIMU, a IPUOOP MPU3HAIOT
IIPUTOAHBIM K JaJIbHEUIIEMY M[POBEACHUIO UCIBITAHUNA. B IIpOTMBHOM ciy4ae
npudop OpakyroT.

5.3.7. Tlo pe3ynpraTaM NOBEPKH BBIAAETCS CBUAETEIBCTBO O MEPBUYHOW WU
IIEpUOIUYECKOU ITOBEPKE.

IHPUMEYAHHUE. IloBepky aHanu3atopoB B COOTBETCTBMU C JAaHHOM METOAUKOW MOTYT
ocymectBiATs ['TI BHUNOTPU (TOCCTALAPT P®), «POCTTECT MockBa» U peruoHajibHbIe
HCM. [pennpustue-uzroropurenb 000 «HII® «Anspa BACCEHC» ocymiectisier
JanbHENIy10 noaaepxKy cBoux [lokynarene, mpeayiarast yciayru o CEpBUCHOMY OOCITYKHBAaHHUIO
AQHAJIN3aTOPOB, WX IIOATOTOBKE K IPOBEACHHUIO IEPUOIUYECKON IOBEPKHM M IPEACTABICHUIO
aHAJIM3aTOPOB B opraHsl ['occTanmapTa 1uisi NPOBEACHUS NEPUOANYECKOM TIOBEPKH.

6. IPABUJIA XPAHEHUSA

6.1. AnanuzaTop B yNakOBKE MNPEAIPUATUSI-U3TOTOBUTENS JOJIKEH XPAHUTHCA B
3aKpHITOM TIOMENIeHHH Tpu Temmeparype or 5 g0 50 °C W OTHOCHTEIBHOM
BiakHocTH He Gonee 80 % mpu temmeparype 25 °C (ycnosust xpanenust 1 mo T'OCT
15150).

6.2. [lpu naUTENbHOM XpaHEHUU AMIIEPOMETPUUECKHX CEHCOpPOB Y IMOTpeOUTENs
(Oonee 6 mecsi1eB) HEOOXOAUMO CIUTH PACTBOP JIEKTPOJIUTA.
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7.TAPAHTUH U3I'OTOBUTEJIA (ITOCTABIINKA)

7.1.  TapanTuiiHbli CpOK OKCIUTyaTalldd aHaiIW3atopa IMpu  COOJIOJEHUU
[ToTpeOurenem yclOBHW 3KCIUTyaTallMd, YCTAHOBJIEHHBIX HACTOSILIHMM [acloOpTOM,
cocTaBisieT 24 Mecsla co AHS MPpoaaku npudopa.

7.2. I'apaHTHITHBIA CPOK XpaHEHHs 0€3 NEepEeKOHCEPBALMMU MPU COOJIFOACHUH MPaBHII
XpaHeHus - 3 roja.

7.3. B TeueHue TrapaHTHUHHOIO CpOKa IMpU COOJIFOJACHHHM NOTPEOUTENIEM MpPaBHII
JKCIUTyaTalli  NPEANpPUITHE-U3TOTOBUTENL  O€3BO3ME3IHO PEMOHTUPYET WIH
3aMEHSAET AaHAINU3aTOpP WM €ro 4YacTH IO MPEAbABICHUI0 TapaHTUHMHOIO TajlOHA
(ITpunoxenue 1).

8. CBEJAEHUSA O PEKVIAMALIMAX

B cnydae oTkasa ananuzaTopa Wik 0OOHapyKEHHUsl HEUCIIPAaBHOCTH B €ro pabore
B [IEPUOJI IEUCTBUSI 0053aTENIbCTB, a TAK)KE OOHAPYKEHUS HEKOMIUIEKTHOCTHU MPHU €ro
NEPBUYHON MPUEMKE, Biajiesel] Mprudopa AOMKEH COCTaBUTh aKT O HEOOXOAMMOCTU
OTNpPaBKU MpuboOpa MPEANPUATHIO-U3TOTOBUTENIO, WM  [OCTaBUIUKY, WIH
IPEANpPUSATHIO, OCYIIECTRISIONIEMY TapaHTUHHOE 00CTYKUBAHHE.
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Ipuaoxenue 2.

MeToanka usmMepeHus M Mpoueaypa BHECCHUS KOPPEeKIUU
CHCTEMATHYECKOH OINOKH «KuakocTb-ra3»

[Tepen HayanoM W3MEpPEHHS CHUCTEMAaTHYECKOW OMUOKH <« KHIKOCTh-Ta3»
HEOOXOJMMO YCTaHOBHUTHh HYJIEBYIO KOPPEKIHIO TAHHOW OIIMOKHU, BBIOJHHUB II. 5
HACTOSIIEr0 MPUIIOKEHUS.

1. B cootBercTBHM ¢ PO mpoBenuTe kannOpoBKY aHaIM3aTopa Mo atMochepHOMY
BO3IyXy (cMm. 1. 9).

2. B men10 «YcTaHOBKW» BeIOEpUTE €AMHUITY U3MEpEeHHs — Hac. % (cM. puc. 8.3-8,
puc. 8.3-9).

3. IlpurotoBbre 0,5 71 AUCTUIUIMPOBAHHON BOJbI, HACBIIMIEHHOW KHUCIOPOIOM
Bo3nyxa. Jmst aroro Hanelite 0,5 71 qUCTUILIMPOBAHHOM BOJBI B KOJIOY €MKOCTBIO 1 1
U B30aNTHIBaliTe BOY B T€UeHHE 15 MUHYT. 3aTeM uepe3 5 MUHYT TepesieiiTe BOIy B
cTakaH eMKocThIo 0,6 — 1 J1, omycTUTE B HETO AKTUBATOP W MIOCTAaBbTE HA MAarHUTHYIO
MElaiIKy. BKIIOUMTE MAarHUTHYH0 MEMIAJIKYy W OMYCTHUTE YYBCTBUTEIBHYI) YaCTb
CEHCOpa B IepeMelmuBacMyto Boay. llocime HOCTHKEHHS yCTOMYMBBIX IOKa3aHUU
POU3BEAUTE UX OTCYET.

4. Beruncaute 3HaueHne kodgdunmenta «Kuakocts — ra3y mo hopmye

K= (Ar — Ax)/Ar*100, (I1.2.1)
rae: Ar u Ay - TIOKa3aHHs aHalu3aTtopa IMpU H3MEPEHUsX B ra3oBod (¢asze u B
KUIKOCTH (BOJIE), HAXOSIIEHCS ¢ Hel B COCTOSIHUM paBHOBecHs B 00. %o.

5. JImst TOoro 9To0Bl aHAIKM3ATOP BHOCHII KOPPEKIIMIO HA OMIUOKY «KUIKOCTh-Ta3»,
CBOMCTBEHHYIO Baremy ceHcopy, HE0OXO0IMMO BBIITOJIHUTD CISAYIONINE EeHCTBUS:

5.1. Haxwmure knaBuiy «BBoa» u Boiiaute B I'maBHOE MeHIO (cM. puc. 8.2-1).

5.2. Beibepute onnuio «KanubpoBka» 1 HaxKMHTE Ki1aBuIly «BBom»

5.3. Haxwmure kinaBuily «BHU3»

CIIAHEEHOE MEHH M, YyIepKHBas ee B HAKATOM
ELTIHMEPOEBE L - coctossHuM, Haxmute «Bpom». Ha

AUCINICC AaHaJIn3aTOpa BbBICBCTUTCA
CJIy}Ke6HOG MCHIO, IIOKa3aHHOC Ha

CHCOTeMHES RaJl-KH

HymeroM TON EHM pic. T12-1
[Io =Hayelmw [

Puc. I12-1. CnyxeOHO€ MEHIO.

5.4 B oTKpbIBIIEMCS OKHE BBIOEpUTE CTV¥EEHOE MEHN

om0 «CHUCTEMHBIE KaTUOPOBKH» U KA MHMEPNEE A -
e | S N
Ha)KMHUTE «BBony. Ha JTUACIIIIEE
aHaJM3aTopa BBICBETHUTCS OKHO [eMIISPa Ty yE
’ = ) )
nokasaHHoe Ha puc. [12-2. SJAeRTPOHMEH

Owrbrst 3-T.

Puc. T12-2. OkHO CHCTEMHBIX KaTuOPOBOK.
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5.5. B oTkpbIBIIEMCSH OKHE

BBIOepHTEe onuuio «Omuoku JK-I» Brenmres curmb BV
u Haxmure «BBom». Ha mucruee HHIAKOCTRTTAS
aHaIM3aToOpa  BBICBETHTCS  OKHO,

IOKa3a”Hoe Ha puc. [12-3. 2 . 5 f{

Puc. II2-3. OxHO BBOJa OUINOKH
«Knakocte-raszy.

5.6. C moMONIbIO KJIABUII TIEPEMEIICHHUS Kypcopa BBEAWTE pPACUETHOC
3HaueHne kodddunuenta «Kumkoctb-raz». Ilocie BBOJa B 3HEPrOHE3aBHCHMYIO
naMsaTh 3HadeHUS Kodddummenta <«OKHIKOCTh-ra3» aHaau3aTop aBTOMATHYCCKH
Oyner
BHOCHUTBH KOPPEKIIHUIO TP MPOBEACHUN U3MEPEHHUH B KUIKOCTAX. [Ipy m3MepeHusx B
ra3ax KOppEeKIHs BHOCUTHCS HE OyeT.

IIpoueaypa BHeceHHs] KOPPEKLIMHU HA 3aBUCHUMOCTb CUTHAJIA CEHCOPA OT
CKOPOCTH MOTOKA AHAJTU3UPYEMOM KUIKOCTH.

Cucrematnyeckas ommoOka <« KHIKOCTP — Ta3» TakkKe TMPOSBISICTCS B
3aBUCHUMOCTH CHUTHaJla CEHCOpa OT CKOPOCTHM IIOTOKa. B Tex ciydasx, korja
W3MEPEHHUST MPOBOJSIT MNPU TMOCTOSSHHOW CKOPOCTH IOTOKA, 3Ty MOTrPENIHOCTh
HU3MEPEHUS MOXHO MCKJIIOUUTH. |15 3TOro cHavajga HeoOXOIUMO BBITIOJIHHUTH TLII. 1,
2 wmeromuku I12. 3arem HeoOxoaumo coOpaTh YCTaHOBKY, O0OECIICYMBAOIIYIO
TpeOyeMyI0 CKOPOCTh IPOTOKA JUCTHUTMPOBAHHOMN BOJIbI, HACKIIIICHHOW KUCIOPOIOM
BO3/yXa, uepe3 uzmepureibHyto kamepy AC. Takas ycTaHOBKa, HalpuMep, MOXKET
OBITh coOpaHa C HMCIIOJIb30BAaHUEM IMEPUCTAIBTUUECKOTO HAcocCa C PETyIUpPYyEeMbIM
pacxooM. YCTaHOBUTE pacxo]i IUCTHUUIMPOBAHHOM BOJIbI 4Y€pe3 H3MEPUTEIIHHYIO
Kamepy OJM3KUH K peaJbHOMY PacXoy aHAIM3UPYEMOU >KHIKOCTH IIPH €€ aHaJIM3e.
ITocne nmOCTHXKEHUSI YCTOMYMBBIX TMOKAa3aHUM MPOU3BEIUTE HUX OTCYET. 3aTeM
BeImoTHUTE TIL.II. 4, 5 wMeromukw, onucanHou B II2. Ilocne BBoma B
DHEPrOHE3aBUCUMYIO  MMaMATh  3Ha4YeHUss  kodpdunuenta  «KuakocTs-rasy,
aHaJIM3aTOp aBTOMATHYECKH OyJeT BHOCUTH KOPPEKIIUIO MPU MPOBEICHUN U3MEPESHUM
B KuJKocTX. [Ipu u3MepeHusX B razax KOPPEKIUs BHOCUTLCS HE OyeT
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Ipuaoxenue 3.

°C

0.0

0.1
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0.6

0.7

0.8
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0,0

14,56
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14,25
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1,0

14,18

14,14

14,10
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13,99

13,95

13,92
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13,84

2,0

13,81

13,77

13,73
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13,66

13,63

13,59

13,56

13,52

13,49

3,0

13,45

13,42

13,38

13,35

13,31

13,28

13,24

13,21

13,17

13,14

4,0

13,11

13,07

13,04

13,01

12,97

12,94

12,91

12,87

12,84

12,81

5,0

12,78

12,74

12,71

12,68

12,65

12,61

12,58

12,55

12,52

12,49

6,0

12,46

12,43

12,39

12,36

12,33

12,30

12,27

12,24

12,21

12,18

7,0
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11,49
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11,35
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11,21
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11,06
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11,01
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10,85
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16,0

9,86
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9,65
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9,51

9,49
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18,0

9,45

9,43

9,42
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9,28
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9,26

9,24
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9,21

9,19

9,17

9,15
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9,11

9,10

20,0

9,08
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9,02

9,01

8,95
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21,0

8,90

8,88
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8,83

8,82

8,80

8,78
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8,75

22,0

8,73

8,72

8,70

8,68

8,67

8,65

8,63

8,62

8,60

8,58

23,0

8,57

8,55

8,54

8,52

8,50

8,49

8,47

8,46

8,44

8,43

24,0

8,41

8,40

8,38
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8,33
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8,27

25,0

8,26
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8,23
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27,0

7,97
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7,88

7,86
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28,0

7,84

7,82
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7,78

17,77

7,76

7,74
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7,72

29,0

7,71

7,69
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7,64
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7,62
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7,36
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7,22
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7,15
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7,13
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6,97

6,96
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Ipuaoxenue 4.

MeTtoauka kaJuOpPOBKH JaTUYMKA TeMIepaTypbl

[Ipu BhIMyCKEe M3 MPOM3BOJACTBA BCTPOEHHBI B aMIEPOMETPUYECKUN CEHCOp
JaTYUK TEMIepaTypbl KaaIuOpyeTcs MO METOJMKE, ajJrOPUTM BBINOJIHEHUS KOTOPOM
3amMcaH B CIIy’)K€OHOM MeEHI0 aHanu3aropa. [IpuberaTh kK KaaumOpoOBKe AaTuuKa
TEMIIepaTypbl CIEeAyeT TOJIbKO IpPH 3aMEHE CeHcopa Ha HOBbIA. B »TOoM ciyuae
NOJKJIIOYMTE HOBBIM CEHCOp K H3MEPUTEIIbHOMY YCTPOMCTBY U BKJIIOYHTE
ananuzatop. s npoBeeHust kKanuOpPOBKH AaTurKa TeMiiepaTypbl Bam HeoOxoanmo
coOpaTh YCTAaHOBKY IOKa3aHHyr0 Ha puc. 4-2. C MNOMOIIbI 3TON yCTaHOBKHU
HEOOXOAMMO OOECIIEYMTh TPY OTMETKH IIKaJbl TEMIEpaTypsl B Auanasone 5 -50°C.
Ecniu B Bameil 5aboparopud HET TEpPMOCTara, MOXHO TPU OTMETKH LIKaJIbl
TeMIepatypbl o0ecrneunuTh 0osee MpocThiM crocooom. /s aToro Bam HeoOxogum
TEPMOC, CTakaH C JUCTWUIMPOBAHHOW BOJAOM KOMHATHOM TEMIIEpaTypbl U
IUTACTUKOBBIM CTakaH coO JbJOM. B TepMoc HajieiTe AUCTUILIIMPOBAHHYIO BOAY
nogorpeTyio g0 50 +5°C. B crakaHe CO JIbJOM BBITOJHUTE OTBEPCTHE AuameTpoM 10
MM. JlJIsl yBEJIMUEHHSI THAMETPA dTOr0 OTBEPCTHS 10 16 MM 3aielTe B HEro TEIIon
BoAbl. Yepes 5-10 MUHYT BoJa B JIyHKE OyJ€T UMETh TEMIEPATYPY TASHUS JIbAA ~
0°C.

Jliis mpoBeZieHUs1 KaTMOPOBKYU JAaTurKa TeMIepaTypbl HEOOXOAUMO MEPEUTH B
cy>keOHOe MEHIO KalauOpOBOK, MokazaHHOe Ha puc. [12-2. J1g 3TOro BBINOJHUTE
nyHkThl 5.1. — 5.4. Tlpunoxenus 2 u, Beiopas onuuto « TEMIIEPATYPbI», naxmure
«BBO/l». B oTkpbiBIIEMCSI OKHE (CM.

EALTHMEPFIEEL: puc. II4-1) BeIOepuTe  ONIMIO
B HIOE ST TOS R «HwxHel  TOYKM» M HaXKMUTE
EepxHel Tou R «BBO/.
llomparwa T Puc. 114-1. Okno «KanuOposka
JIaTYMKA TEMIIEPATYPhD».

[Torpy3ure ceHcop U 00pa3LOBbIA TEPMOMETP B TEPMOCTATUPYEMbIN CTaKaH C
TEMIEPAaTypPON HUKHEU OTMETKU ILIKaJbI: . ~
5+1°C nmy B IyHKY B CTaKaHE CO JIbJOM. EATIMEPOEEA
JloKaUTeCh YCTaHOBICHHMS IOKazaHui |[lonzITe ::*II;ELEII-I_TI M3 1T
TCPMOMCETpa (CM. Puc. H4—2.) N HAXKXMUTC HE‘I‘:EI.EEHI-II?I HaW¥WniiTne
«BBO/I». 'BE X ’

2567T

Puc. I14-2. OkHO nOKa3aHU TEPMOMETPA.
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- B otkpeiBmiemcs okHe (cMm. Puc.
EATIMEPOEBEL I14-3.) BBeaWTe TEMIIEPATYPy HIDKHEH
TEMIIEF. CEHCOPL TOYKH C TIOMOILBIO KJIABUII IEPEMELIECHUS
Eesgrir= TEMITSE TS || Kypeopa H HaKMHTE «BBO/I».
ITEFEOH mow et

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

HW)KHEM TOYKH IIKaJIbI.

[Tocne coobiuienust 00 ycnemHon kKanuOpoBKe HUKHEW TOYKU Ha SKpaHe BHOBb
MOSIBUTCS MEHIO KaJIMOPOBKM jaatunka temrepatypsl (Puc. 114-1). BeiGepute onuto
«Bepxneit Toukn» u Haxmute «BBO/».

[Torpy3ute ceHcop u 0Opa3LOBBII TEPMOMETP B TEPMOCTATHUPYEMBIM CTakaH
WIM TEpMOC C TEMIIEpAaTypoll BEpXHEH OTMETKM UIKalbl U, JAOXKIABIIKCh
YCTAaHOBJICHUsI TOKazaHuil TepmomeTpa (cM. Puc. 114-2.), naxmure «BBO]I».
Cunraiite MMOKA3aHHE 00pa31oBoro

TEPMOMETPa M C IIOMOLIBIO  KJIABUII ELTTMEPIEEA
HepEMENIEHUs  Kypcopa BBEIUTE  DTO TEMIIER. CEHCOFA
3Hauenue (cM. puc.4-4.). EEenrTe TeMII=paTypy

ETOPOM mower

Puc. 114-4. OxHo BBOJIA ﬂ d ﬂ .ﬂ ‘:E

TCMIICPATYPhbI HW)KHEM TOYKH IIIKaJIbI.

[Tocne coobuienus 06 ycrenHoi katuOpoBKe BEpXHEH TOUKH Ha SKpaHe BHOBb
MOSIBUTCSL MEHIO KaIMOPOBKM aatunka temrepatypsl (Puc. 114-1). BeiGepure onmuto

«ITommpaBka T» u nHaxxmure « BBO/».

I:i WOTIHTE TATYHE E Beimonnure HHCTPYKIIHUIO

R S B AR — MIOKAa3aHHYI0 Ha JHUCIUIEE aHaIu3aropa

= i RUHHdTHUH (cm. puc. [14-6.) u Haskmute «BBO».
TeMIIepaTy oM

HawMHTe BRI Puc. [14-6. OKHO C MHCTPYKLHMEN

JloxauTech yCTAHOBJIEHUS NOKA3aHUU
tepmomerpa (cMm. Puc. I[14-2.)) um Haxmwure
«BBO/l». Cuuraiite noka3aHue TeMnepaTypsbl ¢
00pa3noBOro TEpPMOMETpPa U BBEAMUTE HTO
3HaYeHue ¢ KiaBuatypol (cM. puc. [14-7.).

Haxxmute «BBO/I». 02 ﬂ .U ':E

ST ITIOHHEODD
Tk aeTa

Erengrre reMIIepaTypy

Puc. T14-7. OkHo st BBOJIa TEMIIEPaTypPHI.
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IIpusaoxkenue 5.

MeTOI[I/IKa Ka.]'ll/lﬁpOBKl/l HyﬂeBOﬁ TOYKH aHaJdMu3aTopa

B kadecTtBe cTaHAapTHOro 00pas3la C HYJEBBIM COAEPKAHUEM KHUCIOPOJA
MOXXHO UCIIOIb30BaTh «HoJb-pacTBOp» WM HMHEPTHBIM a3 BBICOKOW CTENEHHU
YUCTOTHI (aproH, a3oT). s npurorosnenuss «Homw pactBopa» 10 + 0.5 r cynbdura
Hatpusi (Na,SO; I'OCT 195-77) pactBopsitor B 200 MJI BOJOIPOBOJHOM BOJBI U
nobasnstor 20-50 mr pactBOpuMOil conM KoOanbTa WM cepebpa (Hampumep,
kobansTa xjopuctoro — CoCL*6H,0, 'OCT 4525-77). Jlo6aBka cojel TsHKEJIbIX
METaJJIOB MCIMOJIb3YETCS B KaueCTBE KaTaju3aTopa PEeakUuu OKHUCIEHHUS Cybdura
Hatpus. Yepes 10 munyt «Hosp-pacTBop» MOXKET UCIIOJIB30BATHCA ISl KATUOPOBKH.
Kanu6posky cencopoB ACpO,-01 — ACpO,-04 M0OKHO IPOBOAUTH HE JOCTABAS UX U3
M3MEPUTEIIbHON Kamepbl WIM mnomenias ux B CKIsSHKY ¢ “Houb pactBopom™. B
KayecTBE CKJISTHKU YJIOOHO MCIOJb30BaTh cTaHAapTHYIO CKIsHKY BIIK mmam konby co
nuigom 14.

Ecnu kanmuOpoBka OyJeT NpPOBOAMTHCS B HM3MEPUTENIbHOM Kamepe, Bawm
Heo0Xx0aUMO 3anojHuTh ee "Hounb - pactBopoM". i1t 3TOr0 mmpuil eMKOCThIo 20 Mt
FePMETUYHO COEJIMHUTE C BBIXOJHOM TPYyOKOIl KaMephl, IPEeABAPUTEILHO YCTAHOBUB
NOpUIEHb B YTOIUIEHHOE MojiokeHue. KoHel BXOJHON TpyOKH ONMYCTHTE B COCYJ C
«Honp pacTBOpOoM». BpITSTMBas MOpIIEHb MIIPUIA, 3AMOJHUTE HU3MEPHUTEIbHYIO
kamepy «Homab pacTBopom». IloBTOpUTE NanHyto onepauuio 2-3 pa3a, moka Kamepa u
o0e TpyOKM He 3amoyHsTCs A0 KoHua. brnaronmaps obpatHomy knamany «Houb
pacTBOp» He OyJIeT BHITEKATh U3 BXOJIHOU TPYOKH.

Ecnu xanubpoBka Oyzaer mpoBoauthes B ckisiHke BIIK, Bam neoOxonumo
JIOCTaTh CEHCOP U3 U3MEPUTEIBLHOU Kamephl. lJIst 3TOro OTKPYTUTE HAKUIHYIO TalKy,
OCTOPOKHO JIOCTaHbTe ceHcop (cMm. puc. 3.2), a 3areM MOrpy3uTe €ro
YYBCTBUTEJIBHYIO YaCTh B CKIIAHKY ¢ «Hosib pacTBOpom».

Kanu6posky cerncopoB ACpO,-05 u ACpO,-06 no «Honb pacTBOpy» 00bIYHO
IPOBOJSIT B HAIIOJIOBUHY 3aII0JTHEHHOM CTaKaHe.

BHUMAHME ! Y6eaurech B OTCYTCTBUU My3bIPHKOB BO3/lyXa HAa YyBCTBUTEIbHOU
4acTU aMIIEpOMETPUYECKOr0 CEHCOPA.

Jis  mpoBeneHHs KanMMOPOBKM —aHANIM3aTOpa IO HyJeBOW Touke Bawm
HEOOXOJMMO TEPEUTH B CiIy)KeOHOE MEHIO, MoKa3aHHOe Ha puc. [12-1, BwIMOIHUB
oneparuu 5.1. — 5.3. [Tpunoxenus 2.

C momomibio KIABWII TEepeMenieHus: Kypcopa BbiOepute om0 «Hymesoit
Touku» U Haxmute kinaBuiy «BBO/l». Ha gucmiee anamuzatopa MOSBUTCS OKHO
«KAJIMBPOBKA HVYJIf», nokazanHoe Ha puc. [15-1.
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Puc. II5-1. Oxno «KAJIMBPOBKA -3 ] (BT .
HY JIST» EATHEPOEEL HV A

T
1

ACTEHOEMTs CeHIOOD

E Cpeny O HYJISERNM
COOSPHaHMe L
M HawwMmTe BEEOT

ITocne yctanoBku AC B cpelly ¢ HYJIEBBIM COJIEPKAaHUEM KHUCJIOPOJia HAXKMUTE
«BBon». Ha nucruiee anaim3aTopa MOSBUTCS OKHO COOOIICHM, MTOKa3aHHOE Ha PUC.
[15-2. B HMKHEW 4acTH OKHA BBIBEJETCS TEKYIEE 3HAUCHUE U3MEPSAEMOI BEIUUUHBI
B IIpeABapUTEIbLHO BbIOpaHHOW Bamu
€MHUIIE U3MEPEHMUSL.

Mocrae coa EL MIIMSAIIMM TToclie CTaOUIM3aIMK TTOKA3aHMH
IIoH&a=a II—I TF I—II SHMHTE Haxxmure knaBuinry «BBOy.
EEQT

ﬂ .ﬂ 1 Dﬁ?ﬁ Puc. I15-2. OkHO cooOmeHuit

JJist TOYHOM KaIMOPOBKY HYJIEBOM TOUKH aMIIEPOMETPUUECKUNA CEHCOP JOJIKEH
ObITh TOJKIIOYEH K aHajau3atopy He meHee 12 uacoB. Eciu ammepomerpuyeckuid
CEHCOp TMepell MNPOBEICHUEM KaJuOpOBKM HE OTKIIOYAJCA OT aHaiu3aTopa M
Haxoauics B "Hoib - pacTBope" Uiu B BOJE ¢ HU3KUM COZEp>KaHUEM KUCIOpOAa, TO
TOKa3aHUs aHATH3aTOPa JODKHBI CHU3UTHCS 10 3Ha4eHHit 0 - 5 MKI/IM® MeHee d4eM
3a 15 mun. Eciu noka3zaHus aHanu3aTopa MPEBBINAIOT 5 MKI/JI, HEOOXOIUMO
nonoxaarh eme 20-30 MuH., a 3aTeM IMoOcie CTa0WIM3aluu TOKa3aHWW HaXaTb
kiaBuiy «BBO/I».

Ha nucniee ananusaropa Ha 3-5 cek. mosBuTcs coobuienne «KamuOGpoBka
HYJIEBOM TOYKM YCIICUIHO 3aBEpIICHa», a 3aTE€M aHalu3aTop NEpeuieT B PEeXUM
U3MEpPEHUM, U Ha IUCILIee OTOOPA3UTCS OKHO, MOKa3aHHOE Ha puc. 8.1.
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IIpuioxenue 6.

OmnpeneseHne «<4MCTOTH» BOAOPOAA KOCBEHHBIM METOA0M 110 U3MEPECHUIO
O0CTATOYHOI'0 KMCJIOPOJA ¢ MOMOIIbIO aHAJIu3aTopa kucjaopoaa AKIIM-1-121I'.

Beenenne

Jlnst oGecnieuenus: 6e3onacHbIX yciaoBuid padotsl TOIl B TypOorenepaTopax c
BOJOPOAHBIM  OXJIAXKACHHEM, HEOOXOAMMO TMOAAEPKUBATh B3PHIBOOE30MACHOE
COOTHOIIIEHHE KOHLEHTPALMA BOAOPOJAa M KHCIOpPOJAa. OTO COOTHOILECHHE
JOCTUTAETCS, KOT/1a KOHIIEHTPalKs BOJopo/ia mpeBbimaet 95 06. %, a KOHIIEHTpaius
Kuciaopoaa He pocturaer 1 00 %. AHaIUTUYECKUH KOHTPOJIb 3TOIO0 COOTHOILECHHUS
MO>KHO TMPOBOJUTH MO U3MEPEHUSM KOHIICHTPAIMH BOAOPOJA WU MO M3MEPEHUSIM
KOHIICHTpAIMu Kucioponaa. B mepBoM ciyuae n3MepeHus: JOJKHBI MPOBOIUTHCS C
aOCOIOTHOM TOTPENTHOCTHIO, He mpeBbimaromieit 0.5 06 % H,. ['azoanammzaTtopsr
BOJIOPOA, MPUHIUM JEHCTBUS KOTOPHIX OCHOBAaH Ha TEPMOKOHIYKTOMETPHUUYECKOM
METOJE H3MEpeHuH, He O0NanalT >KEeTaeMOW TOYHOCTBIO U JIOCTOBEPHOCTHIO
U3MEPEHUN B CHIY €ro HECEJIEKTMBHOCTH.  lIpuMeHeHHMe ra3oaHain3aToOpoOB
BOJOPO/Ia, HA OCHOBE JJIEKTPOXUMHUYECKUX METOJIOB M3MepeHus (Hampumep ABII-
02I') Taxxe He oOecreynBalOT TpeOyeMol TOYHOCTH U3MEPEHUH M3-32 HECTaOUITHLHOM
pabotelt ACpH, B 0051acT BRICOKMX KOHLIEHTpanuii H,.

bonee »¢dexkTuBHO 3a7aua ONpeneaeHus] «IUCTOTHl BOJOPOAA» MOXKET OBITH
pelieHa Mo HM3MEPEHUSIM OCTAaTOYHOI'O KHUCIOpOoAa € MOMOULIBI0 Ta3zoaHalId3aTopa
kuciaoponga AKIIM-1-12I". VYuuTeiBasg, 4TO B CTalMOHAPHOM pEXKHUME pPAOOTHI
TypOoreHepaTopa B €ro CTaTOp NPOHHKAET aTMOC(EpHbIM BO3MyX (W3-3a HE
TepPMETUYHOCTH TMOAIIUITHUKOB), KOHIICHTPAIIUIO BOJAOPOAA MOXXHO BBIYHCIUTH IO
pe3ylbTaTaM H3MEPEHUN KOHIICHTPAIIUU KUCIOPOa, UCTIONb3Ys (hOpMYyITy

Xu.=100— X0.— Xn.— XH:0 (IT6.1)

rie: XH: — pacueTHOe 3HAYEHHE MNPOLEHTHOTO COAEPXKAHMS BOAOPOJIA B
cTaTope reaeparopa, 00. %;

X0, — u3sMepeHHOE 3HAYEHHE IIPOLIEHTHOIO COMAEPKAHMS KUCIOPOAA B
cTaTope reueparopa, 00. %;
79,07
XN>= X0,-———— — pacueTHOe 3HaUYEHHE TPOLEHTHOTO COJEPKAHMSA a30Ta
20,93

B CTaToOpe reHepaTopa (a30T NPOHHUKAET B CTATOP TEHEPATOpa B COCTABE BO3/IyXa);

pH20(T') Xo:

XH.0= v - pacueTHOE 3HAYCHHE IPOIICHTHOIO
100 B 20,93
COJIEp)KaHMS MMapOB BOJBI B CTATOpe I'eHepaTopa (maphl BOABI MIPOHHMKAIOT B CTATOP
reHepaTopa B COCTABE BO3/IyXa);
|/ - OTHOCUTEJbHAS BIIA)KHOCTh aTMOC(EPHOI0 BO3yXa, %o;

B — 6apomerpuueckoe napienne, MM.pT.CT.;
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pH 20(T ) — TeMIlepaTypHass 3aBUCUMOCTb IapUUAJIBbHOIO  JABJICHUS
HACBIICHHBIX BOJSHBIX [TAPOB IIPU TEMIIEPATYPE U3MEPEHUS, MM.PT.CT.

ITpocToit pacuer Mmoka3bIBaeT, YTO ONpEJENIEHHEe KOHLIEHTPAlMU BOAOPOAA IO
dopmyne (I14.1) mpoBoauTCsS ¢ MOTPEMIHOCTHIO He mpeBbimatomeii 0.2 06 %, T.k.
NOTPEIIHOCTh U3MEPEHUs KUCIOpoAa B Auamna3zone koHueHtpamuii ot 0 go 1 06. %
He npesbimaet 0.04 06.% (cm. m. 2 HXKIOK 4215-001-66109885-10 IIC).

MeToauka onpeacjacHust KYMCToThbl BOAOPOAa>» KOCBEHHBIM METOAOM 110
H3IMEPECHHUIO OCTATOYHOI'0 KHUCJI0pOoaAa ¢ MIOMOIIILI0O aHAJIU3aTOpa KUCJI0poaa
AKIIM-1-12T".

1. JIns anmanu3aropa, CHa0)KEHHOTO MHKPOKOMIIPECCOPOM, CHayasla MOACOSAHMHHUTE
CBOOOAHBIN  KOHEIl TPyOKM MHKPOKOMIpPECCOpa K BBIXOJHOMY IITYLEPY
U3MEpPUTEIbHON KaMmepbl, a 3aTeéM Ha)KaTUEM KJIABUIIM «BIIPABO» BKIIOYUTE
MUKpOKOMITpeccop. Bpemsi paboTbl MHKpPOKOMIIpECCOpPAa MOKHO YCTaHOBHUTH B
pexume «YcraHoBkn» (cm. [Ipunoxenue 7).

2. Jlns aHanmu3zaTopa CHA0XKEHHOTO «TpYyIIe» MPOAYWTE HM3MEPUTEIBHYIO KaMmepy,
N0JICOEIMHUB €€ K BbIX0/IHOM TpyOke UK.

3. B okHe «YcTaHOBKW» BbIOEpUTE eAuHUIlY u3Mepenus — % Hac. (cM. puc. 8.3-8,
puc. 8.3-9).

4. B cootBerctBuM ¢ PD mpoBeaute KanmOpOBKY aHAIM3aTOpa MO aTMOCHEPHOMY
BO31yXY (cM. 1. 9).

5. Orcoenuuute TPyOKY MHKPOKOMIIPECCOpa MM TPYIIy OT BBIXOJHOTO INTYyIEpa
UK.

6. Iloacoenunute Bxoauyro TpyOky MK k mnpoOOOTOOpHON TOUKE M HAXKMUTE
xirasumy  «Bmeso». Ha  nmcmuiee

ﬂ; : 'I 3 ,QE R aHaIM3aTopa OTKPOETCS OKHO,

nokaszaHHoe Ha puc. [16.1.

Puc. I1.6.1. Oxno oTOOpakeHus
pe3yNbTaTOB U3MEPEHUN B AHAMA30HE OT
10 go 100 06. % O,.

Ecnu koHUEHTpanuysa KUCIOpoAa B aHAIU3UPYEMOM ra30BOM cMecH npeBbimaet 10
00. %, pacyeT KOHUEHTpAalMM BOAOPOJA HE BBINOJHAETCS W Ha JUCIUIEE
0TOOpaXKAIOTCS TOJNBKO PE3yNIbTAaThl N3MEPEHUI KOHLIEHTPALMU KHCIOPO/Ia.

Ecnn xoHumeHTpamusi Kuciopona B ra3oBoil cmecu He mpeBbimaer 10 00. %,
aHaIM3aTop BBIMONHAET pacueTsl mo (opmyne 11 6.1. u Ha Aucree aHamu3aTopa
0TOOpaXaroTCsl pe3yabTaThl M3MEPEHHI KOHLIEHTPALMHA KHUCIOPOAa U Pe3yJbTaThl
Beranciennit mo ¢popmyse I1.6.1. (cm. puc. I11.6.2).
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Puc. I1.6.2. OxkHo OTOOpaXKeHUS

D_ . ﬂ .Gﬂ [IE?'S pe3yJIbTaTOB MU3MEPEHUN KOHIEHTPAIUU
] . kuciopojaa B auamazone ot 0 g0 10 06. %
H e 55 .EE Bﬁ#&i U pe3yibTaToB pacyeTa o ¢opmyde I16.1.

[locne mpoBeaeHUs H3MepeHUM oTcoeauHUTe BXOAHYI Tpyoky UK ot
npobootOopHo Touku. [ns mpomyBku MK atmocdepHbIM BO3IyXOM MOACOECTUHUTE
TpyOKYy MHUKpOKOMIIpeccopa K BbIxogHoMmy mTynepy MK u HaxkmuTe KiaBuiry
«BIPABOY.

. ﬂ E ﬂ |l Puc. I1.6.3. OxHo  oTOOpakeHUs
DE* = . 06 pEe3ynbTaTOB M3MEPEHUN KOHLIEHTPAILUU
H . £ kuciopoaa B auamazone ot 0 1o 10 06. %

= Eg ,EE 06 U pe3yJIbTaTOB pacueTa 1o popmyiie
IT 6.1. npu BKIOYEHHOM  MHUKPO-
= of
N 2o E .ﬂﬂ Dﬁ-“i‘: KOMIIpeccope..

Jliis mepexojia B OCHOBHOE OKHO m3MepeHuil (cm. puc. 8.1 PD) Heobxomumo
HaXaTh KJIABUIIY «OTMEHay. [Ipy HaXkKaThK KJIaBUIIN «BIPABO» B IPABOM BEPXHEM
yTIy JUCIUIES 3aropaeTcs MKOHKAa — CUMBOJI pab0OThl MUKpPOKOMIIpeccopa (CM. pHcC.

116.3)

Buumanme. Ilpu mnoaxkiItOYeHWM aHanu3aTopa K MPOOOOTOOPHOM TOUKe C
M30BITOYHBIM JIaBJICHUEM HE 3a0bIBaliTe MPEIBAPUTEIHHO OTCOCIUHUTH BBIXOJIHYIO
TpyOKy Mukpo-komipeccopa ot UK.
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IIpunoxenue 7.

HNucTrpykuust mo padore ¢ anaauzaropom AKIIM-1-121" co BCTpoeHHBbIM
MHKPOKOMIIPECCOPOM.

Anammzatop  AKIIM-1-12I"  Mo)ker DOCTaBIsATBCS €O BCTPOEHHBIM
MHUKPOKOIIPECCOPOM (B JIaJIbHEHIIIEM - TOMIIA).

Jlst BKJIIOUCHMUS TIOMIIBI

Ha)XxMuTe Ki1aBuy “BrpaBo”. B neBom

BEpXHEM yIJIy OJKpaHa 3aropurcs
MKOHKa 0003Havaromas padoTy MOMIIbI
(cm. puc. [II7-1). Tlo wucreyeHuun
BPEMEHH DPaBHOTO HWHTEpBaNy pabOThI
MOMITBI OHA TIOTACHET.

Puc. T17-1. Oxro nzMenenni **YCTAHDBKA**

Jlns 3amaHus UHTEpBayia paboOThI Yo JIDBHI.& HEM‘HHI‘:I

OMIbl BOMJUTE B MEHIO «l7aBHOE E.IIHHHI.I HEMEepeHT S

MEHIO» = «YCTaHOBKa» U BbIOEpUTE HEmenbelicos
onuuo «MHTepBaia nmomms» (CM. puC. I:"t'

[17-2). Tlocime HaxaTuss KJIABHIIH YCTAaHOERA YacCos
HHETepEaATa ITOMITW

«BBom» aHaJIN3aTop IIPEIIIOKUT
BBECTH BpeMsl pabOThl OMIIBI ( CM. pHUC.
I17-3).

Puc. T17-2 Oxnao0 « YCTAaHORKA».

T TR [Tpu ITOMOIITN KJIQBHII
%E‘EE%I%II‘TIEH%EE&IE; nepeMeleHusl Kypcopa BBEIUTE BpeMs

paboThl ToMIibl U HaxkmutTe “Boxa”. s
BO3BpAIllCHUSI B OKHO  HM3MEpPEHUM

Ha)XMUTE Ki1aBuily “OTMeHa’” aBa pasa.

Puc. I15-3. OkHO ycTaHOBKH BpEMEHU
Da0OThI TOMIIBI

Ecnu m3MmepeHus KOHIEHTpAIMU KUCJIOPOJa MPOBOASTCS B MarucTpalsix WU
EMKOCTSIX paloTarouMx TMpu JaBICHUSX HIDKE arMoc(epHOro HeoOXOoAruMO
BbIXOJIHYIO TpyOKy UK coeAMHUTH ¢ MUKPOKOMITPECCOPOM.

Buumanme! Ecnu u3sMepeHus KOHILIEHTpAlMKM KHCIOpOJa TMPOBOASTCS B
MarucTpajisix WIM €MKOCTSIX padOoTaromMX IpHU JaBICHUSX BhIIIE aTMOC(HEPHOro,
HeoOxonuMo BbIXOJHYIO TpyOky WK oTcoenunuth OT MUKpOKOMIIpeccopa, a
BxoHyt0 TpyOky UK noncoeaHuTh K IpoOOOTOOPHOM TOUKE.
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Ipuaoxenue 8.
BoccraHoBiieHHe 3aBOACKHX MapaMeTpPOB

K npouenype BOcCCTaHOBIEHHUs 3aBOACKHX IApaMETpOB CIEAyeT IpuOeraTh
TOJIBKO B KpaWHMX cCiydasx. lIpm 3TOM Hy»XHO YETKO BBINOJHATH HWHCTPYKIIUH,
BBICBEUHMBAEMBIC HA JUCILIEE aHAIMU3AaTOPA.

JInst BOCCTAHOBJICHMsI 3aBOJCKMX I[apaMeTpOB HYKHO BOWTHM B OKHO
«YCTAHOBKA» (cm. Puc. 8.3-1.) u, yaepxkusas kinasuimy «BHU3», naxarte
kinauiy «BBO/l». B mosiBuBIIEMCS Ha 3KpaHe CIy)KEOHOM MEHIO YCTaHOBOK
HEOOXOAMMO BBIOpaTh OMIMIO «3aBOJ. HACTpoWkm» u HaxkaTh «BBO». lns
BOCCTAHOBJICHHS 3aBOJCKUX YCTAaHOBOK B JIMAJIOTOBOM OKHE BhIOepHTE OMIuio «JIA»
1 Haxxmute « BBO».

BoconaHOEMTH
BAEBEQICKME YOTAHOERMY

B I
HET
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Hayuno-npouszeoocmeennan @upma “ BUOAHAIUTHYECKHE CUCTEMbBI U CEHCOPBI”

AHAJIU3ATOP KHCIIOPOJA AKIIM-1-12


https://td-automatika.ru

