Anamusarop Kuciaopoaa
IHopraruBHblii MHOT0QYHKIHOHAJIBLHBIN

AKIIM-02

PykoBOACTBO 10 IKCILIyaTAIMH
HKTOK 4215-001-16963232-02 PD



Buumamenvno npouumaiime oannoe pyxosoocmeo.
Ono cooeporcum gadxrcuyro ungopmayuiro 06 ycmpoiicmee
ananu3zamopa, e2o 0COOEHHOCMAX U MemoOUKax nPoeedeHus
u3MepeHuil npu peuieHuU KOHKpPEemHuvlx 3a0ay
AHATUMUYECKO20 KOHMPOJIa KUC0pooa.

[aunoe pykosoocmeo nomoscem Bam npasunvho
YCHMAHO8UMb AHAIUZAMOP U OBICMPO 6€CMU €20 6
IKCRIyamayuio, coon00as npu IMom Heodxooumole
mpebosanusn e2o 6€30naAcH020 UCHOIb308AHUA.

Buumamenvnoe usyuenue uncmpyxyuu nozeonum Bam 6
HOJIHOIL Mepe UCNOIb308aMb WUPOKUE 8603 MONCHOCHU
ananuzamopa, odecneqyus npu IMOM 6blCOKYI0
ahpekmusnocms e2o npumenenus. O06vém ceedenuil u
ULIIOCIMPAyUil, NPUBEOEHHBLIL 8 OAHHOM PYK080OCHEe,
obecneuueaem npasuIbHYIO IKCNIYAMAYUIO AHATUIAMOPA U
6cex.e2o y3/106.

! Coxpansiime dannoe pyxosoocmeo ¢ kauecmee
CHPABOUHO20 MAMEPUANA, MAK KAK 8 HeM CO0ePIHcamcs
UHCMPYKYUU, He0OX00UuMble 0J151 NPABUIbHOU IKCHIIyamauiu
AHATU3AMOPA, NPOBEOCHUS MEHCPE2AMEHMHO20
00CIyHCUBAHUA U NEPUOOUYECKOIl NOBEPKU AHANU3AMOPA.

BHUMAHME! TTpu nocraske ananusaTopa B 3MMHEE BpeMsi oJ1a
aMIIEpPOMETPUYECKHUIT CEHCOP HE 3aM0IHAETCS PACTBOPOM DIEKTPOJIUTA.
Baril ceHCcop IpH OTIPaBKe He ObLI 3aM0IHEH PACTBOPOM SIEKTPOIUTA.




Omauyumenvnwie ocovennocmu ananuzamopose AKIIM-02

l.

yHI/IBCpcaJ'IBHOCTb AHAJIN3aTOPOB u IAPOKUAMN ACCOPTUMEHT
amriepomeTpudeckux ceHcopoB  (AC) MO3BOJAIOT pemiaTh JHOObIE 3aj1auu
AQHAJTUTUYECKOTO KOHTPOJISL  KHCJIOpoJa B JIIOOOH OTpaciv  HApOIHOTO
XO35MCTBA.

Awmnepomerpuueckue  cercoppl  (AC)  00HaarOT  yJlydIICHHBIMH
METPOJIOTUYECKUMHU u AKCIUTYaTaHOHHBIMH XapaKTepUCTUKAMH,
HEOTPAHUYEHHBIM CPOKOM CITY>KOBI, BBICOKOM HAaJEKHOCTBIO, MPOCTOTON B
oOcimykuBanuu u padote. IlapameTpsl kaxaoro BapuaHTa ucnoiaHeHus AC
ONTHMU3HPOBAHBl JUISI PEHICHHMS KOHKPETHBIX 3a7ad  aHaJIUTHYECKOTO
KOHTPOJISL KMCIIOPOJa, @ MX KOHCTPYKUMHU pa3padO0TaHbl C YUYETOM CHELU(PUKH
POBEJCHUS N3MEPEHUHN B Pa3IMYHBIX 00JIaCTAX.

MHOFO(byHKLH/IOHaHLHHe BO3MOKHOCTH aHAJIN3AaTOpPa MO3BOJISIIOT TPOBOAUTH
VW3MEPEHHS] TMApUMAJIbHOrO JABIICHUS W KOHUEHTPAUWH - KHACIOpOAa B
KUIKOCTSIX M Ta3ax B JIFOOOW BBHIOPAHHOW OMEpPaTOpPOM EAMHHIIC H3MEPEHUSI.
AHanu3aTop TAakKXKe MO3BOJIIET MPOBOAUTH W3MEPEHHUS TEMIEPATypbl H
ompeseneHne OMOXMMHUUYECKOTO TOTPEOJIeHUS KHUCIOPOJa IO CTaHIapTHOM
METOJIHKE.

Bnaroz[apsl opurnHanbHocTh AC oOecrneunBaercs: “‘Hepa3pylUArOIIMiA
KOHTPOJIb” aHaJU3UPyeMOU MpoObl, IHUPOKUM JMara3oH, BbICOKAas TOYHOCTh
JIOCTOBEPHOCTb M JKCIIPECCHOCTh HW3MEPEHHH, BBICOKAas CEJIEKTUBHOCTh H
CTaOWJIBHOCTh MOKA3aHWM, a Takke MX cladas 3aBUCUMOCTb OT CKOPOCTH
[IOTOKA AaHAIM3UPYEMOM JKUAKOCTM W HaJW4ddhs B _HEM MEIIArolIuX
KOMIIOHEHTOB ¥ B3BELIEHHBIX YACTHII.

Ananuzamoput kuciaopooa AKIIM-02 ob6ecneuugarom:

ABTOKaJ'II/I6p0BKy no armMochepHOMy BO3AYXY. CneuKaJm6pOBKy pu
IIPOBEJCHUN U3MEPEHUU B HEBOJHBIX CpPENax, KyJIbTYyPAJIbHBIX KXUIAKOCTAX U
COJICHBIX BOJIAX;

B osmoxuocts BBIOOpA YIOOHOM ISt OTiepaTopa eAMHUIIBI U3MEPEHUS,;
KoppeKuH}o 0apoOMETPUUECKOro JIaBJICHUS U COJICHOCTH;
(CurHanusaumio BeIXO1a MOKA3aHUH U3 3a1aHHBIX IIPEEIOB;
Z[I/ICT&HLII/IOHHyIO nepeayy CUrHajioB ¢ MoMoIisio RS-232;

Januch 0TCYETOB NOKA3aHMIT BO BHYTPEHHIOI0 SHEPrOHE3aBUCUMYIO ITaMSTh B

PYYHOM PCIKUMC «biokHOT» M B HCIIPCPLIBHOM IMECPUOAUYCCKOM PECKUME
((HpOTOKOJIHpOBaHI/IG»;

C aMOMArHOCTHKY. Y T0GHBIH HHTepeiic;
I oncserky rpaduueckoro auciuies: B 3aTeMHCHHBIX YCIIOBHSIX;

repMeTHqHOCTL KOpITyCa, CTENEHb IbIIeBIaro3amursl [P-65.
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AHanu3aTopsl ¥ aMIIEPOMETPUUECKHUE CEHCOPbI KUCIOPOia CEPTUPUIIMPOBAHDI
(Ceptudukar RU.C.31.002.A Ne 26765) u BHeceHbl B ['ocynapcTBeHHBIN peecTp
cpenctBs uaMepenusi (mog Ne 14754-07) wu - peKOMEHAOBAaHbI K MPUMEHEHUIO
JlemapTaME€HTOM CTpAaTeTW M Pa3BUTHS HAyYHO-TEXHUYECKOM moautuku PAO “EDC
Poccun”, Xumciyx6oii AO “MOCOHEPT'O”, BTU, 'YAK u Metrpoioruueckoro
obecnieueHust mpupomooxpanHoit nesrerbHoctd npu MUHITPUPOJIA u POCPUAL]
ipu [OCCAHIITMIHAI3OPE P®.

1. PacnakoBka aHajamu3aropa.

[Ipn monmydeHun aHanmu3aTtopa, yOEIWTECh UYTO YMAaKOBKa HE BCKPHITA U HE
MOBpEXKIeHA. ECIM BHEIIHUN OCMOTpP YNAaKOBKH IO3BOJIIET MPEAHOJIOKUTH O €€
BO3MOXXHOM BCKPBITUM WJIM IOBPEXKACHUU aHAIA3aTOpa IPU TPAHCIIOPTUPOBKE,
HE3aMEIIUTENIbHO BBI3OBUTE MPEACTABUTENS TPAHCIIOPTHOM KOMIIAHUM U
BCKPOWTE YIAKOBKY B €TI0 IPUCYTCTBUH.

AHann3aTop KUCIOpOoJa U KOMIUIEKTYIOIIUE U3/IENUs K HEMY MOCTABISIOTCS B
IIPOYHOM IIJIACTMACCOBOM KOHTEHHepe. KOHTeMHEep MOKET MCIOJIb30BaThCS IS
NEPEHOCKH Mpubopa npu paboTe B MOJEBBIX YCIOBUsAX. PexoMeHayeM CoOXpaHUTh
KOHTEHHEp IS TOCIEAYIONIeH OTIPaBKU MPUOOpa MPEANPUITHIO U3TOTOBUTEIIO
unn  peruoHanpHoM  LICM myig  mpoBelleHHsT NEPUOJUYECKOM TOBEPKU U
TEXHUYECKOTO OOCTY>KUBAHMUSL.

[Tonoxxute ymakoBKy C aHalW3aTOpPOM Ha paboyuil CTOJI W paclakyuTe ee
(pacmoyioxkeHne KOMIOHEHTOB B KOHTEIHEpPE MoKa3aHo Ha pucyHke 1.1).

BepxHWA oTCeK
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Puc.1.1. PacnonoxeHWe KOMMNOHEHTOE B KOHTEWHEpE.

. KomnnekT 3anacHblx YacTed.

. PeakTuBbl.

. JNeKTPOrMT.

. AHanuzaTtop kmucnopoga AKIMM-02.

. Kabenb nHTepd erca RS-232.

. AMNepoMeTpUYeCKWA ceHcop.

W =~ ®» R =

. Bnok nuTaHuA.

. MacnopT, pykoBOACTEO MO 3KCMTyaTaLluu.
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HpOBepBTe KOMIUICKTHOCTDb aHaJIN3aTOPad COIIACHO OIIMCHU BJIO’KCHHOM B
YIIaKOBKY. HpI/I O6Hap}7)K€HI/II/I HCCOOTBCTCTBUA CBSXKHNTCCh (&) CBOMM
IIOCTAaBIIINKOM.
B xomIuiekT mocraBku dHaJIM3aTopa BXOIAT:

M H3meputenbHOE YCTPOHCTBO aHAIHM3aTOPa
M  Amnepomerpuueckuii cencop (cm. puc. 3.1, puc.3.3, puc. 3.6)

i KommiekT 3amacHbIX 4YacTeld W MPUHAICKHOCTEH K aMIEpPOMETPHUYECKOMY
CEHCOpY, B KOTOPBI BXOJAT:

> DJaKoH C TeTUEBBIM JICKTPOTUTOM
MemOpannbie KOJIMayky (3 1IT.)
[IpoOHuk ¢ cynbpuTom Hatpus Na,SO;
[IpoOHnuk ¢ xnopucteiM kobansToM CoCl,

¥V ¥VYy

Konb110 pe3nHoBOE (Ha MEMOPaHHBIN KOJIMAYOK)
» KombI1io pe3snHoBOE (Ha CTEKIISTHHYIO THIIB3y CEHCOPA)

M Wsmepurenvhnas kamepa (B komiuiekre ¢ AKIIM-02T, AKIIM-02I') ¢
MPUCOCTMHUTEABHBIMYU TPYOKaMU U TIEPEXOAHUKAMU

I'epmernynas siueiika (B komiuiekte ¢ AKIIM-021IT)

K &

Kabens unrtepdeiica RS-232 ¢ repmoBBOIOM
3apsHOe yCTPOMCTBO (OJIOK MTUTAHMS)

B A

PYKOBO,Z[CTBO I10 BKCILTyaTaluu, maciopT

JIOTIOJTHUTENIBHO MOTYT OBITh 3aKa3aHbl CIEAYIOIINE U3ICTIUS:
YcerpotictBo moarotoku razoBoit mpoosr YIITTI-01 (x AKTIM-02T)
N3meputensHas kamepa st mukpoananuza MKMA (kx AKIIM-02JT)

OuIbTp TOHKOM 0UKCTKHU Fa30B U )kujkocteit (k AKITIM-02T, AKIIM-02I")
3.5”auckeTa ¢ mporpaMMHBIM obecTieueHneM yisl mepeaadn nanHbix B [1K
Cxnsnka BITK.

W3Bnekute W3 KOHTeWHepa kabenp wuHTepdeiica, 3apsaHOE YCTPOWCTBO U
PYKOBOJICTBO MO 3KCIUTyaTalMu. 3aTeéM aKKypaTHO U3BJIEKUTE aMIIEPOMETPUUECKUN
CEHCOp U U3MEPUTEIHLHOE YCTPOMCTBO. Pacmoiokute ux Ha paboveM CToJe.

e R

Ipumeyanne. AC noaxiIt04eH K U3MEPUTEIHLHOMY YCTPONUCTBY aHAJIU3aTOpa.

KomriekT 3amacHbIX 4YacTed W NPUHAIICKHOCTEW HAXOJIUTCSA B KPBILIKE
KOHTEUHEpA.

2. Obnactu upumenenusi anaauzatopoB AKIIM-02 wu o0o3HaveHue

BAPHAHTOB MX UCIIOJIHEHMSI.

Ananmuzatopsl AKIIM-02, Gnarojiapsi cBoell YHHUBEPCAIBHOCTH U IIUPOKOMY
ACCOPTUMEHTY HCIOJb3yeMbIX ammnepomerpuieckux ceHcopoB (AC), moryt
MPUMEHSITBCSL Il PELICHUs] Pa3HOOOpPAa3HbIX 3ajlady aHATUTUYECKOTO KOHTPOJIS
KUCIOpPOJIa  NPAaKTUYECKM BO  BCEX  OTPACisX  HAPOJHOTO  XO3SMCTBA!
TEMJIOPHEPTEeTUKE, TMHIINEBON, XWMHYECKOW U HEPTIHON MNPOMBIIIICHHOCTH,



OXpaHe OKpyXKarwliei cpeabl, OuorexHosorun u meauruue, [[I'COH, KKX,
PBIOHBIX XO3SIMCTBaX, OYUCTHBIX COOpYXEeHHsX M T.a. [loaTomy suisi 3amucu
0003HAaUEHUsI BapHUaHTa WCIOJIHEHUS aHaIM3aTopa I0Cjie THUMa aHalu3aTopa
«AKIIM» mmudpamu «02» ykaszpIBaeTCsi MOPTATUBHBIN BapUAHT €ro UCIIOJHEHUS, a
oykBamu «JI», «I'», «T», «I1», «b» yka3piBaeTcst 0071acTh €ro MpUMEHEHUS:

o «JI»- JlaGopaTtopHblii;

o «I'» - I'azoananuzarop;

o «T» - Tennosnepretnka (1T U3MEPEHHI B MHKPOFPAMMOBOM

Jana3oHe KOHIICHTpaIHii);

o «II»- ITorpyxnoit AC ajist uUBMEpPEHMI B MPUPOJIHBIX U CTOUYHBIX BOJIAX;

e «b»- buorexnonorus.

BapuanTbl UCMIONHEHUSI aHATU3aTOPOB OTIMYAIOTCS aAMIIEPOMETPUUYECKUM
CEHCOPOM U MPUHAJIC)KHOCTAMHU, BXOJISIIIIUMU B KOMIUIEKT €r0 MOCTABKH.

Ha puc. 2.1 — 2.5 moxa3aHbl pa3iau4Hble BapUAHTHl HCIIOJIHEHUS
aHanuzatopoB AKIIM-02.

Puc. 2.1. Bnaemnmii Buja aHaiImM3aropa

AKIIM-02JI.

AKIIM-02JI B xommuaexktre ¢ ACpO,-01
MIPEJHA3HAYEH I M3MEPEHUN KOHLICHTPALUU
M OMOXMMHUYECKOTO  MOTPEeOJeHUsT KUCIOpoAa
(BIIK) B  cramAapTHBIX  CKISHKax B
naboparopubix ycnoBusix. AKIIM-02J1 B
kommuiekte ¢ ACpO,-01 u wnzmepurenbHON
KaMepou UKMA IpeIHa3HauYCH s
MPOBEACHHUSI M3MEpPEHUH B~ MHUKpPOOOBEMAax
xujkocter u razoB. AKIIM-02JI npumensiercst
B JKOJIOTUYECKUX U XUMUYECKUX
7a00paToOpusAX PAMMUYHBIX [POMBILUIEHHBIX
npennpustuid, HI'COH, KKX, opranuszanmsax
['ockoMITpUpOIBI, MEAULIUHE U T.1I.

Anammzatop AKIIM-02I" (puc. 2.2.) BeimyckaeTcst B ABYX MOAU(PUKAIUAX: C
noOyAuTeNeM pacxoja THIA «TPylIa» U CO BCTPOCHHBIM MHKPOKOMITPECCOPOM.
AKIIM-02I" B xommiekte ¢ ACpO,-02 npenHazHayeH Il U3MEPEHUU
KOHILIEHTpaIlMM  KHUCIOpoAa B Tra3000pa3HbIX cpelax. - AHaIM3aToOp MOXET
KOMIUJIEKTOBAaTbCA ~ YCTPOWCTBOM  MOATOTOBKM  ra3oBod  mpoObr  YIIITI-O1.
[Ipumensiercs nns peuieHusl 3aJad dHEProcOepeKeHHst; ONTUMM3ALUU IMPOIECCOB
TOPEHMS] TOIUIMBA, JKOJIOTMYECKOIO M ITPOU3BOJCTBEHHOIO MOHMTOPHHIA COCTaBa
BO3/lyXa MPOM3OHBI, JBIMOBBIX Ta30B, OO€CIeYeHHUs M0XKapOB3PHIBOOE30MACHBIX
YCIOBUM  MPOU3BOJCTBA (B TreHepaTopax €  BOAOPOJHBIM  OXJIAXKICHHEM,
anekTponu3HbIX (cm. [Ipunoxenue 6) AHanuzaTop TakKe MOKET MPUMEHSTHCS B




. MEIUILIMHE ISl U3MEPEHUN KOHIIEHTPAIIUN
KHCIIOpOoZa B  JIbIXaTeIbHBIX Tra3ax B
KOMIUIEKTE€  amnmapaTroB  HMCKYCCTBEHHOM
BEHTWJISIITUN JIETKUX (MBJI),
HapKO3HOBIXaTEIbHOM ammaparype,
TUMOKCUKATOpaX M KOHIIEHTPAaTOpax
KHCJIOPO/Ia, B anmapaTtax Jisl BBIXa)KHUBAHHUS
HOBOPOXKICHHBIX, - B  OapokaMmepax |
[EHTpaxX TUNepOapuIeCKON OKCUTCHAIIHH.

Puc. 2.2. BHemnuii Bu1 aHagu3aTopa
AKIIM-02T".

Ananmmzarop AKIIM-02T. B kommiekte ¢ ACpO,—03 (umu ACpO,—04) u
npotouHor m3MepurenbHord Kamepor MKIDK npennasHaueH il onepaTHBHBIX

M3MEpPEHUI KOHIICHTpAllUM KHUCIOpoJa B
MOTOKE KHMIKOCTEH, B TOM YHCIIC B

MHKPOTPaMMOBOM JHara3oHe
KOHLIEHTPALUH. [Tpumensercs pu
AHAJIMTUYECKOM = KOHTPOJIE W YIPABJICHUH
npolueccamu BOJOXHUMITOATOTOBKH B
temnosnepretuke: TOL, T'POC, ADC,
TEIJIOCETH, =~ KOTEIbHBIX, a TaKXke B
XUMHYECKOH, HeTIHOH, MMUIIEBOM
MIPOMBINJICHHOCTH, B (apMarieBTuu M Jp.
obJjlacTaX HapojaHOro Xxo3stiictBa. Haxomut
MIPUMEHEHUE npu cepTudUKauu
JIEKapCTBEHHBIX TMPENAPATOB U MPOIYKTOB
MMUTAHUS.

Puc. 2.3. Buemnuii Buj anaauzaropa
AKIIM - 02T.

Anammzarop AKIIM-02IT B kommnekre ¢ ACpO,—05 npeaHazHaueH s
KOHIIEHTpAIlM KHUCIOpoJa U TeMIepaTypel B
IIPUPOJIHBIX M CTOYHBIX BoJAaX. [IpMMEHseTCs Ha OYHMCTHBIX COOPYXKEHHUSX U
CTaHIUSX a’paluu Ui ONEePaTUBHOIO KOHTPOJISA TEXHOJOTHYECKHUX MPOLECCOB

OIICPATUBHOI'O ~ KOHTPOJIA

OHOJIOTHYECKOM
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OUMCTKM  CTOYHBIX BOJA. AHAIM3aTOPbI
AKIIM-021I1 MpeaHAa3HAYECHBI I
UCIIOJIb30BaHUS B MpaKTUKe
CaAaHUTAPHOAIUJIEMHUOJIOTUYECKUX  CTaHIUN
(C2C), B opranmzanusax ['ockoMnpuposl, B
1abopaTopusix KOHTPOJS KayecTBa BOJbBI, B
KUTUITHO-KOMMYHalIbHOM cekTope (JKKX) u

B PBIOHBIX XO3SICTBAX. Haxonst
IpUMEHEHNE B XUMHYECKON u
He(dTenepepadaTbIBatOIICH MIPOMBIIII-
JICHHOCTH, a_ = Takke B HAy4YHO-

UCCIIEZIOBATEIIbCKUX  YUPEXKACHUAX  IIpU
pPELIeHUH - pa3HOOOpa3HBIX  HAYYHBIX U
NPUKJIAJHBIX 33734 B 00J1acTH OKEaHOJIOTUH,
re0JIOTUU, T€OXUMHH, OXPaHbl OKpYXKarolen
Cpelibl, MEIULIMHE U T.J.

Puc. 2.5. Buemnuiédi BuI aHamu3aTopa

AKIIM-02B u ACp0,-06.
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Anammzatop AKIIM-02b B xommiekre ¢ ACpO,—06 mnpenHazHadyeH s
U3MEPEHUNA  KOHIIGHTpAllMM  KHUCIOpPOJa B KYJbTYpPaJbHBIX  KUAKOCTSIX
MUKpPOOHOJOTUYECKUX U OUOTEXHOJOTMYECKUX Npou3BoACTB. [lpumensercs mis
pelIeHus 3a/a4 aHAIUTUYECKOTO0 KOHTPOJISI KUCIOpPOAa B OMOTEXHOJIOTHUM, TTUIIEBON
U (apMaleBTUYECKOM MPOMBIIIUICHHOCTH, a TaKXe B 0CO00 YHCTHIX XUMHUUYECKUX
npousBoacTBax. ACpO,—06 BbIIECPKUBAIOT HEOTPAHUYEHHOE KOJIMYECTBO IIMKJIIOB
crepuiamM3anud  ocTpeiM mapoM npu - T=143°C u P=3 aru. CeHCOpbl MOIYyT
yCTaHaBJIMBAThCA B (pepMEHTEPbl U OHOPEAKTOPhl OTEUECTBEHHOIO M HUMIIOPTHOTO
IIPOU3BOJICTB.

Anamuzatop AKIIM-02b B kommiekre ¢ ACpO,—06 mnpenHazHadyeH s
U3MEpPEHNN KOHIIGHTpALlMU KHUCJIOPOJa B JKUJIKMX M Tra3000pa3HbIX cpelax mpu
BBICOKHUX JIaBJICHUSX, B TOM YHCJIE B 1-OM KOHTYpE OXJIaXICHHUS sIIEPHBIX PEAKTOPOB.
ACpO,—06 BBIIOJHEHBI B KOpPIyCe W3 HEpKaBEKIIEH CTaad, CHa0KEHbI
KOMIIEHCATOpOM BHEIIHETro JnapieHus. Ananuzatopsl AKIIM-02B Ttakxke wmoryt
IPUMEHSTHCSA B XUMHUECKOW U HedTenepepadaThiBarOIeil MPOMBIIIIIECHHOCTH, KOT/1a
HEO0OXOJIMMO TPOBOJIUTH HM3MEPEHHUS KOHIICHTPAIIMU KHUCIOPOJA B YKUIKOCTSIX WU
ra3ax Ipu BBICOKUX JABJICHUSIX.

3. IMoaroroBka Kk padoTe U NpoBepPKa padOTOCIOCOOHOCTH AHAIU3ATOPA.

Buumanmue! Tlocie TpaHcnopTupoBaHHMs B YCIOBUSX OTPHIATENBHBIX —TEMIIEPATYD
aHAJIM3aTOPHI TOJDKHBI OBITH BBIZCP)KAaHbI B TPAHCIIOPTHOM Tape MPH HOPMATBHBIX YCIOBUAX HE
meHee 4 wuyacoB. llpu oTnpaBke aHanmM3atopa MO I[OYTE B . 3UMHEE Bpems Tofa
aMIIEPOMETPUUECKHE CEHCOPhl HE 3alOJIHAIOTCS PACTBOPOM 3JIEKTPOJUTA, O YEM JIeNIaeTcs
COOTBETCTBYIOIIAasi 3alMuCh Ha CTP. 2 HACTOAIIETO pPYKOBOjcTBa. B »TOM ciyudae Bawm
HEO0OXOAMMO BBIITOJIHUTH ONEpPaluH k. 3.3

Ecan Bam ceHcop 3amoJTHeH PacTBOPOM JJIEKTPOJIMTA, TO He TpedyeTcs
BBINOJIHATH ONEPALHH IO J0JHUBKE JIEKTPOJIUTA UJIH 3aMeHe MeMOPaHHOTO
KOJIMAYKa.

Ecnu TpancnopTpoBaHUE aHAIU3aTOPa OCYIIECTBISIOCH B 3UMHEE
BpeMsI Tojia (CM. CTp. 2), BBIMIOJIHUTE Oomnepainuu 1. 3.3. HaCTOSIIEro
pykoBojcTBa. Ecaim Bam AC 3amo/iHeH pacTBOPOM 3JI€KTPOJIUTA
(cM. 3amuCh HA CTP. 2), TO MEPEeXOAUTe K BLINOJHEHHIO 1. 3.4.

Amnepomerpuueckuii  ceHcopel  (AC)  BBIYCKAaIOTCA B

HECKOJIbKHUX BapuaHTax ucroiHeHus (cMm. . 4). Buemnuit Bug AC

rokasaH Ha puc. 3.1.

Cencop ACpO,-01 — nocrasnsiercst B komiuiekte ¢ AKIIM-
02J1.

Cencop ACp0O,-02 - nocrasnsiercst B komiuiekte ¢ AKTIM-02T".

Cencopsl ACpO,-03 n1 ACpO,-04 — nocTaBisitOTCS B KOMIUJIEKTE C

AKIIM-02T.

-

Puc. 3.1. Buemnuii Buja amnepomerpudeckux cencopoB ACpO,-01,
ACp0O-,-02. ACp0O-,-03 1 ACpn0O--04
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OTH CEHCOpPhl HMEIOT OJIMHAKOBBIE Ta0apUTHbIE W MPUCOCIUHUTEIbHBIC
pa3Mephl U OTIMYAIOTCA BHYTPEHHUMU Mapamerpamu. [lapaMeTpsl KaxkJ10ro ceHcopa
ONTUMU3UPOBAHBI ISl K01 oOnactu npumeHenus AKIIM-02 u
BBIOpaHBI C YYE€TOM OCOOEHHOCTEW pEeIIeHUsT KOHKPETHBIX 3aja4 J
aHAIUTUYECKOro KoHTpoiss kuciopoma. Cencopsl ACpO,-01 B
OCHOBHOM HCHOJB3yI0TCs i onpeaenenust BIIK u nmocrapnsitores
CO CTaHIAPTHOM cKIsSHKOM BITK. e

Cencopel ACpO,-02, ACp0O,-03 u ACpO,-04 nocrasisarores ¢ fg =
u3MmeputenbHoit kamepou (UK) (puc.3.2.). s Toro, 4To0bI JOCTaTh
cencop u3 UK nHeobxoanmo cHauanga OTKpYTUTh HAKUHYIO raiiky, a
3aT€M OCTOPOIKHO JIOCTATh CEHCOP.

Puc.3.2. BHewnuii Buja ceHcopa &

<
B U3MEPUTEIBLHON KaMepeE.
IS
Cencop ACpO,-05 nocrapisieTcsi B KOMIUIEKTE C aHAIU3aTOPOM
AKIIM-02II. OH yCTaHOBIEH B TE€PMETUYHOM sUEHKEe U3
! HEPIKABEIOWIEH CTAJIN U PACCUMTAH HA MPOBEICHUE U3MEPECHUN Ha
0 a\. riyounax no 20-m. Tunosas qnuHa kadenss ACpO,-05 cocrasisier
*‘n C 6 M. IIpu HEOBXOOMMOCTH MPOBEACHUS U3MEPEHUI HaA ITyOUHAX
¥ Oonee 6 M WIMHY KaOesst HEOOXOAUMO YTOUHUTDH MPH 3aKa3e.
Puc. 3.3. BHemHuii BHJ aMIEepOMETPUYECKOrO CEHCopa
ACpO,-05 morpy)HOro THrma B TepMETUYHON sTUCHKE.
Jlnst TOro, 4ToOBI JIOCTAaTh CEHCOp W3
S IepMETUYHOH  AYEHKHM HEOOXOAMMO CHaydana _ J
| N OTKPYTHTS HIDKHUN KopIyc; 3areMm, neisoﬁ
C .ﬁ pyKO# OepyTcsl 32 BEpXHUI KOpIlyC, MpaBoil 3a
Qi 3 CEHCOP- U OCTOPOXKHO JOCTAIOT CEHCOp U3 4 ¥
BEPXHEIro Kopmyca. T

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

|
Puc. 3.5. Buemnuii Bug ACpO,-05 L
0e3 repMEeTUYHON STYCHKH.
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Ipumeuanune. ACpO,-05 ynioTHsIEeTCS B BEpXHEM KOPIYCE MOCPEACTBOM
YIUIOTHUTENBHOTO KoJibla. - [loaromy, mns Toro utoObl noctath AC u3
BEPXHEr0 KOpIyca, HEOOXOAMMO MPWIOKUTh HEOOJBIIOE YCWIHME IS
npeononeHus cuil TpeHus. CrapaidTech ycuiive NMPUKIIAIbIBATH BIOJIb OCH
AC, He npukacasich K MeMOpaHe, 3aKpETUICHHOW Ha TOPIIOBOW OBEPXHOCTH
MeMOpaHHOro KoJjinayka. Eciu ceHcop «mpuiuim» B MeCTe. yIIOTHEHUS,
nonpoOyiTe MPOBEPHYTh €ro .~ BOKPYr OCH IO - YaCOBOM cCTpenke
OTHOCHUTEIIBHO BEpXHEro Kopiyca. B nanpHenmeM  cmasblBaTe MeECTa
YIUIOTHEHUS CEHCOPA Ba3EINHOM WM BaKyyMHOU CMa3KOM.

Amnepomerpuueckne ceHcopbl ACpO,-06 BBIITYCKAIOTCA B  HECKOJbKUX
BapuaHTax MCHOJHEHus (cM. Tabmuuny Ha puc. 3.8). Boemnwuii Bua
aMIIepOMETPUYECKUX CEHCOPOB MOKA3aH Ha puc. 3.6.

Cencopsl ACpO,-06 mocTaBisitoTcsi B
KoMIUIeKTe ¢ aHanuzatopoMm AKIIM-
02b. OHU BBITIONHEHBI B KOPIycax U3
HEp)KaBelomie  craiu W UMEIOT
YHUBEPCAJIbHBIC THUIIOpPa3Mepbl ISl UX
YCTaHOBKH B dhepMeHTephI u
OMOpPEAaKTOPHl ~ OTEUECTBEHHOTO U

3apy0eXHOTO  MPOU3BOJCTB.  OTH
CEHCOPBHl  BBLICPKHBAIOT  HEOrpa-
HUYCHHOE KOJIMYECTBO IIUKJIOB

CTEPUIIM3ALUY  OCTPBIM I[APOM  [PU
T=143 °C u P=3 arm.

Puc. 3.6. BHewHu# BU CTEPUITU3YEMBIX
amnepomeTpuueckux ceHcopo ACpO,-06.

3.3. 3ameHa MeMOpaHHOIO KOJIAyKa, 3aJ]MBKa pacTBOpa
AIEKTPOJIUTA.

Ecnu TpeOyeTcst 3aIuTh pacTBOP 3JIEKTPOJUTA (CM. CTp. 2) WU
3aMEHUTh ~MEMOpaHHBIA  KOJIMAYOK, JOCTAaHbTE CEHCOp U3
U3MEpPUTEIIbHOM KaMepbl WM TEepMETUYHOM SYEHKH, 3aTeM
BBINOJIHUTE onepauu 1.1. 3.3.1.-3.3.5.

3.3.1. Ortkpyture rallKy ceHcopa W akKKypaTHO JOCTAHbTE
AJIEKTPOAHBIN aHCaMOJIb M3 MEMOPAHHOTO KoJmayka (cM. puc. 3.7).

Puc. 3.7. Buemnuii Bug ACpQO, 6e3
MEMOpaHHOTO KOJIIayKa.

BHUMAHME He mnpukacaiitecb K 3JIGKTPOJHOM CHUCTEME U
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CTCKJISIHHOM THJIb3€ PYKaMHU. I[a>1<e HC3HAYUTCIbHOC 3arpA3HCHHUC BHYTPCHHUX
QJICMCHTOB CCHCOpPA OTpHUIATCIIBHO CKA3bIBACTCA HA €TI0 pa60Te.

Ilpumeuanue. Ecnu snexTponHbiil aHcaMmOiab MPUIMI K KOJMA4Ky, TO, TIO-
BUJIMMOMY, B HEM BBICOX pacTBOp dJeKTpoiiuTta. B sTOoM ciydae 3aineiite ¢
MOMOIIBI0 mIpuIa 1 — 2 MII TUCTUIUTMPOBAHHOM BOJIBI B 3230 MEXKIY KOJTAYKOM
U JJEKTPOJIHBIM aHcamOyiem. Yepe3 2-3 wyaca 3aKpHUCTAIIM30BABIIAECS COJHU
pacTtBopsTCcs, 1 Bbl 6e3 ycunuii TocTaHeTe 3JeKTPOIHBINA aHCaMOJIb.

3.3.2. [Ipomoiite 37€KTPOIHbIN aHCaMOJIb B AUCTHIIITUPOBAHHOM BOJIE, OCTOPOIKHO
yAaluTe OCTATKU BJIard (UIBTPOBAJILHONM OyMaroil W MOJIOKHUTE €ro Ha calndeTky.
[IpomoiiTe KOJMAYOK AUCTHIIUPOBAHHONW BOJIOM W CTPSIXHUTE OCTABIIYIOCS B HEM

NcnonHenns ACp0O.-06

i

0O603Ha4eHne AC

d, mm

D, Mmm

L, MM

ACp0:-06-01

25

25

70

ACp0:-06-02

19

25

150

ACp0:-06-03

19

19

200

ACp0:-06-04

22

22

250

1 - HWXKHUI KopNYyC

D 15 2 - KONMa4yok MEMBPaHHbIN
3 3 - KOMbLO YMAOTHUTENBbHOE
3 4 - KOJ1bLLO YNNOTHUTENBHOE
g 5 - pacTtBop anekTponuTa
4 6 - aHoA
6
7 7 - DaTyuK TeMneparypbl

10 - kabenb

11 - BTynKa

13 - katon

9 - CTekNsiHHAs runb3a

12 - cucrtema membpaH

3 14 - gpeHaXHbIN KaHan

15 - Kopnyc ceHcopa

8 - KOMbLO YNNOTHUTENbHOE NI0CKoe

BJIATY.

st 3aMeHbl  MeMOpPaHHOTO
KoJMayka 2 B CTEPUIU3YEMOM
cencope ACp0O,-06 (cm. puc.3.8)
CHauajla OTKpPYTUTE€ HWWKHUU
kopnyc 1, 3aTEM CHUMUTE
MEMOpaHHBI KOJMAa4oK 2 (CM.
puc. 3.8).

Puc. 3.8.
ACpO,-06.

Bueninuni Bung

IIpumeuanue. B BepxHen yactu

MeMOpaHHOTO KOJIITA4Ka
YCTaHOBJIEHO TepPMETU3UPY-
Iolee KOJIBIIO, O3TOMY
HE00XO0AMMO IPUIIOKUTh

HEOONBIIIOE YCHIIME BJOJb OCH
CeHcopa il MPEOJIOJICHUS CHII
TPEHUSL. Ecin KOJIITA40K
TPUINI» B MECTE YIJIOTHEHUS,
TO TOMPOOYITE MPOBEPHYTH €0
BOKPYT OCH.

ITpomonTe DIIEKTPOAHBIN
aHcamOJb  JIUCTUIUTUPOBAHHOM
BOJOM, OCTOPOXKHO  yAAQJINTE
OCTaTKU BJIard (UIBTPOBAIBHOMN
OyMaroii W TIOJIOKHUTE €ro Ha
canderky. IIpomolite Koymadyok

JUACTUJUIMPOBAHHOW BOJOM U CTPSAXHUTE OCTABIIYIOCS B HEM BJIary.
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3.3.3. C nomomipio ¢akoHa — KareJbHUIBI 3aJIEMTe B CTAphIi WM HOBBIM

MeMOpaHHBIA KOJMa4yoK 1-2 MJI pacTBOpa 3JIEKTPOJUTa, HE AojuBas 1-2 MM /10
nepBoro OypTuka Ha kKoimnauke (cM. puc. 3.7 u 3.8).
Ilpumeuyanune. PacTBop dJIEKTpoJIUTa TMPEACTABISIET CO0OM reneoOopa3HbIi
Oydepnsbiii pactBop ¢ HeuWTpanbHbiM pH.  IlosToMy mipu ero. 3ajduBKe Ha
MOBEPXHOCTH MEMOpaHbl WJIM CTEHKax KOJIMayka BO3MOXKHO 0Opa3oBaHuE
My3bIPBKOB BO3/yXa. JlJig uX yJaneHus: cierka nmocTy4uTe Mo KoJamadky cOOKy U
OCTaBbTE €ro B BEPTUKAJIBHOM TOJIOKEHUM Ha 5 MUHYT. OCTaBIIMECs My3bIPbKU
BO3/yXa BCIUIBIBYT Ha MOBEPXHOCTh. [locMoTpuTe eiie pa3, HET JIu B pacTBOpE
3JIEKTPOJINTA My3bIPHKOB BO3yXa.

3.3.4. Coopky cencopoB ACpO,-01 — ACp0O,-05 mpoBoauTe CleayOMUM
o0pazom:

1. CaBuHbBTE PE3UHOBOE KOJBII0O HA OOKOBOM MOBEPXHOCTH MEMOPaHHOTO

KOJImayka Ha 1-2 MM HUXKe JpeHaXHOTO oTBepcTus (cM. puc. 3.7 u 4.2).
2. Bo3bmuTe 3IEKTPOIHBIN aHCaMOJIb U MEIJICHHO BCTaBbTE i
ero B MeMOpaHHBIH KOJIHAYOK B BEPTUKAIBHOM
noyio’keHnu. M30BITOK pacTBOpa dJEKTPOIUTA MOJIKEH
BBICTYIIUTh uepe3 JApeHakHoe oTBepctue 14 (cwm.
puc.4.2).

3. 3akpyTute railky B MEMOpaHHBIM KOJIMAYOK J0 yropa.
TopiioBasi 4acTh dJIEKTPOJHOTO aHcaMOJsl  JTOJDKHA
HATAHYTh MEMOpPaHY Ha KOJIMAuKe B BUJIC 30HTHKA.

4. Ynpanute OCTaTKM Biard ¢ OOKOBOM IOBEPXHOCTU e
KOJINTaYKa ¥ CABUHBTE PE3MHOBOE KOJIBLIO HA JPEHAXKHOE
OTBEPCTHE.

5. YcTaHOBUTE CEHCOP B M3MEPUTEIIbHYIO KaMepy (CM. puc. A

] 3.9) u 3aKpyTUTE HAKUAHYIO TaliKy 110 v
' ynopa (cMm. puc. 3.10 u puc. 3.2)
i Puc. 3.9. YcranoBka ACpO, B UBMEPUTETBLHYIO KaMepy.

L' | ITpu ycranoBke ACpO,-05 B repMeTnuHyro SUCHKY CHayasia
OCTOPO’KHO BCTaBbTE CEHCOP B BEPXHUI KOPITYyC sUEUKH (CM. pHC.
3.4), a 3aTeM 3aKpyTUTE HIKHHUI KOPIYC /10 yropa (cM. puc. 3.3).

Puc. 3.10. @uxcanus ACpO, B U3BMEPUTETBHON KaMepeE.
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Ipumeuanmne. [Tepen cooproit ACpO,-05 pekomeHayercst cMa3aTh Ba3eInHOM
WIM BaKyyMHOM CMa3KoOW TepMEeTH3UPYIOIIME KOJIbIIA, PACIOJIOKEHHBIE B BEPXHEM
KopIyce.

3.3.5. Coopky cencopa ACpO,-06 (cMm. puc. 3.8) MpoBOIUTE CIICIYIOIIUM
obpazom:

1. Yoequtech B HaJIWYUU TEePMETU3UPYIOUIETO ~Koyiblla 8 Ha OOKOBOM

MOBEPXHOCTH JIEKTPOJHOTO aHCAMOJIS.

2. Bo3bMHTE METATIMYECKUI KOPIYC C 3JEKTPOJIHBIM aHCaMOJIeM U MEJIEHHO
BCTaBbT€ B MEMOPAHHBIN KOJMAYOK 2 B BEPTHKAIBLHOM IOJIOKEHUU (pHC.
3.8). MW30ObITOK pacTBOpa dIEKTPONUTA JOJKEH BBICTYIUTH Uepes
JIpeHaXKHBIN KaHal 14 Ha OOKOBOM MOBEPXHOCTH JIEKTPOTHOTO aHCAMOJIS.

3. Ynanute candeTkold BBICTYHMBIIME Karluld OAJIEKTPOJIUTa C OOKOBOM
MOBEPXHOCTH KOJIMAYKA.

4. 3akpytute HWXKHUNA Kopmyc | ceHcopa no ymnopa. TopuoBas 4YacTh
AJIEKTPOJHOTO aHCAMOJIsl JOJHKHA HATSHYTh CUCTEMY MEMOpaH Ha KOJIayKe
B BH/JIE 30HTA.

3.3.6 Bxirounte aHanu3aTtop C MOMOIIBIO KIaBHIIA «Bkim», yaepkuBas ee B
TeueHue S5 cek. [locie BriIrOYEHMs aHaIM3aTOpa pas3facTcs 3BYKOBOW CHUIHaJ, Ha
JUCIUIEE CHAayajla IOSBUTCS JIOTOTUI (UPMBL « »,  3aTEM
aHAJIM3aTOP MEPEHICT B PEKUM U3MEPEHUN.

3.3.7. B cnydyae HEOOXOOUMOCTH MPOU3BEIUTE 3aps]l AaKKyMYJSTOPHOM
Oarapeu. lHaukaTop 3apsijia BbIBEJEH B HUKHUM JIEBBIN YIrOJl JUCIUIes aHaIu3aTopa.
3alITPpUXOBAHHBIA HMHJIMKATOP CBUJETENBCTBYET O TIOJIHOM 3apsjae Oatapeu. B
clly4yae, €clid MHIUKATOp HauyHeT MUraTh (IpH 3TOM MOCIBIIINUTCS MPEePhIBUCTHIN
3BYKOBOM  CHTHAJI), aKKyMYJSATOpPHYIO  OaTapelo  HeoOXOAMMO  3apsiauTh.
IMoxacoenunure OOk muTaHust K aHanuzatopy (cm. puc. 4.1-1), a 3aTteM K ceTH
nepeMenHoro toka 220B ¢ gactotoit 50 I'm. Jlyist Gosiee ObicTporo 3apsiia GaTapen
aHAJIM3aTOP MOKHO BBIKIIOYUTH. /s aToro Haxkmute kiaBuily «Bxin/Beikm»y u
YAEpXKUBAUTE €€ B HaXaTOM COCTOSHUM B TedyeHue. S5 cek. [Ipomecc 3apsna
oToOpaxkaercs JIBUKEHUEM 3aIITPUXOBAHHOM o0nactu MHJUKATOpA.
AKkyMmynaTopHas 6arapes 3apsautcs yepes 12-15 qacos.

BHUMAHME! Jlng npomyieHuss  cpoka  CIYKObl  aKKymyJsaTopa
peKoMeHyeTcst paboTaTh IO €ro MOJHOTO pa3psiaa.

[Ipn yciaoBuUM MpaBWIBHOM 3KCIUTyaTallud, TMOJHOCTBIO 3apsKEHHOM
aKKyMYJISITOpHOM OaTapen xBaTaeT npubsusutenbHo Ha 100 wacoB pabotsl (6e3
MOJICBETKH JUCILIC ).




4. YCTPOHUCTBO M NIPUHIIUII JEVCTBUS AHAJIU3ATOPA
4.1. Onncanne KOHCTPYKIIUHM U CBOWMCTB aHAJIM3aTOPA.
Buennuit Bua ananuzatopa npejcrabieH Ha puc. 4.1.

d ©

OTMEHA BBOJL

AHAJIMIATOP KHCNOSOJIA

e (¢
BACCENC
| ——

Puc. 4.1. Buewnuii Buj ananuzaropa kuciopoaa AKIIM-02.

1.

AR

N3mepurensroe ycrpoiictBo AKIIM-02.
Knasuarypa.

Knasumma «Bxi/Beikmy.

['padmyeckuii qucruiei..

KnaBumra BrIIOueHUs/BHIKITIOYCHHSE TOICBETKH.
AMIIEpOMETPUUYECKHIT CEHCOP.

17
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Puc. 4.1-1. Buemnuii Bun ananuzaropa kucinopoaa AKIIM-02.

a) — BUJI clieBa, 0) — BUJI CIIpaBa:

1 — pememox

2 —amnepomerpuyeckuid cencop ACpO, (mmm UK ¢ ACpO,)

3 — KaTyIKa s yKIaJaKu Ka0ems

4 — THE310 N71Sl OAKJIFOUEHHMST OJT0OKA TUTAHUS

5 = rHe3no /it nojkioueHus kadens RS-kanama (RS-232)

6 — pazbeM s nojkiatoueHus:t ACpO,

7 — nepxarenb ais kperieauss ACpO2-05 ninn u3MepuTesbHON KaMephl
8 — BUHTBI COCUHSAIONINE BEPXHUN U HUKHHUM OTCEKU aHaau3aTopa
9, 10 — HIKHUIT U BEpXHUH OTCEKU aHAIM3aTOpa

11 — mecTo pacnosioKEeHNE aKKyMYISTOPA.

AHanmu3aTop COCTOUT W3 M3MepuTenbHOro ycrpoicta 1 (cm.. puc. 4.1) u
amriepoMeTpudeckoro ceHcopa 6. OH UMeeT NPOYHBIM, JIUTOW BOJOHETPOHUILIAEMBII
KOpMyC CTeneHu TbuieBjgaro3amuTtel [P-65. Ha nuneBoil mnaHenu aHaau3zaTopa
pacrnoiokeH rpaguueckuit nucried 4 u kiaBuarypa 2. /lucriieil mmeeT moacBeTKY,
4yTO O0JIeryaeT MoJib30BaHUE aHAIM3aTOPOM B 3aTeMHEHHBIX moMmenieHusx. Kopmyc
aHanu3aTopa COCTOUT U3 JAByX oTcekoB 9, 10 (cm. puc. 4.1-1), repmeTudyHo
COCIMHEHHBIX MEXJIy CO0OM C TOMOIIBI0 IMIECTH BUHTOB &, pPAaCMONOKEHHBIX B
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yriyONeHusaxX HUKHero orceka. Ha 00KOBOM MOBEPXHOCTH HMKHETO oTceka 9 ¢ jeBoi
CTOPOHBI PACTOIOXKEHBI THe3/1a 4,5 lsl MOAKIIOYeHUsT OJ0Ka nuTanus U kadens RS-
kaHana (RS-232 unmu RS-485). C mpaBoil CTOPOHBI pacCIONOXKEH pazbeéM 6 uis
MOAKJIIOUCHHST amIiepoMerpudeckoro cencopa 2. Jns yxkmagku kabens ACpO,
npeaycMoTpeHa karymika 3. [[ns kpersienus uzmeputenbHoit kamepbl ¢ ACpO, (wiu
ACpO2-05) mpemycMoTpeH naepkareinb 7, 3aKpeIuieHHbIM Ha karymke 3. Jlos
KpeIUIeHUs] aHajau3aTtopa Ha MPoOOOTOOPHBIX TOUKAX WM «I10 MECTY» H3MEpEHHUS
MpeHa3HAUYCH peMENIOK |, 3aKperyieHHbIM M0J] KaTylIKoi 3 Ha HUKHEM OTceke 9
aHaJIM3aTopA.

B 3aBucuMocTu OT BapuaHTa MCIOJHEHHUS aHajiu3aTopa (CM. M. 2) W 3a1a4yu
UCCJICJIOBAHUS  aMIIEPOMETPUYCCKUM  CEHCOpP  MOXKET  YCTaHaBIWBAThCS B
U3MEPUTCIIBHYI0 KaMepy, cTaHaaptHyo ckisHKy BITK wnum HemocpencTBeHHO «I10
MECTY», Hanpumep, ouopeaktop, GepMeHTep, TPyOONPOBOI, adPOTEHK U T.J.

AHanmuzaTop paboTaeT mMOJ YOpaBICHUEM MHUKPOKOHTPOJIEpAa U HUMEET
npocroil u ynoousid st Ilonmb3oBarenss mporpammubiil uHTepdeiic. bombiioit
rpaguyecKkuil JUCIiel ¥ KJIaBuaTypa M3 BOCbMH KJIaBUII 1MO3BOISIOT [losb3oBaresnto
yIpaBisiTh pabOTON aHaIM3aTOpa, OCYIIECTBIISITH pa3IMyHbIE BHUABI HACTPOCK U
KaJIMOPOBOK, 3alUChIBAaTh W BBIBOIUTH HH(OpPMALMIO HA JUCIUICH aHaIu3aTopa,
KOMITIBIOTEP M JIp. BHEIIHHE YCTpOWCTBA. BkitoueHue (BBIKIIOUEHHE) aHAIM3aToOpa
OCYILECTBIISIETCSI C MOMOIIbIO. KiaaBuiu 3 (cMm. puc. 4.1), npu 3ToM HEOOXOAUMO
YIAEPKUBATh €€ B HAXKATOM COCTOSIHUM B TeueHue S5 cek. Bxmouenue Ha 30 cek. u
BBIKJIFOUEHUE TOJICBETKU JIUCIUIES OCYIIECTBASETCS ¢ momoilbio kinaBumu 4. s
YBEIIMYEHUSI BPEMEHHM JICUCTBUS MOJCBETKH J0 3 MUH. HEOOXOUMO HaXKaTh KJIABUIILY
NEepEMEIEHUs]  Kypcopa «BIIPABO», «BJIEBO», WU «BBEpX». YIPaBJICHUE
aHAJIU3aTOPOM OYEHb MPOCTOE U CBOAMUTCS K BBIOOPY HYXKHBIX onuuii «MeHio» H
OTBETaM Ha BOINpPOCHI myTeM Haxkartus kiaBuil «la» (Beom) u «Her» (Otmena).
OyHKIMEN YeThIpeX KIABUII CO CTPEJIKAMU SIBIICTCS TMEpEeMEIIEHHUE Kypcopa Ha
TUCIUIEE aHaM3aTopa WM yCTAHOBKA BBOJWUMBIX MH(P TOMO0O0HO KIaBHUIIIAM
«Oonpie» «Menble». KnaBumm «BnpaBo», «BrieBo» Takke HCHOIB3YIOTCS IS
NEPEUCTHIBAHUS CTPAHUI] OJOKHOTA WJIU IPOTOKOJIA. AJTOPUTMBI yIPABICHUS
MOCTPOCHBI TAKUM 00pa3oM, 4YTO AaHAIM3ATOP «BEAET» OIlepaTropa, HUCKIIoYas
BO3MOJKHBIC OIITMOKH B €T0 padoTe.

WNurepdeiic  Tlomp3oBaTenss W TpOrpaMMHOE OOCCICUYCHHE  pPeaTu3yloT
BBITIOJTHEHUE CIeAYIOMUX GYHKIUNA U PEKUMOB padOTHI aHAIM3ATOPA:
- YCWJICHHE CUTHAJOB aMIIEPOMETPUUYECKOr0 CEHCOpa M BCTPOEHHOTO JaTy4MKa

TEeMIIepaTyphl, UX IPeoOdpa3zoBaHUE U OTOOpAKEHNE HA JAHCILICE;

- CaMOJMarHOCTUKY PabOTOCIIOCOOHOCTH aHAIM3aTOpa M aMIIEPOMETPHIECKOTO

CEHCopa;

- BBIOOp UW3MepSAeMOW BEIWYHMHBI: IapPIUATBLHOTO JaBICHUS KHUCIOPOJa,

MPOLIEHTHOTO COAEPKAHUS MU MAaCCOBOW KOHIIEHTPAIUU;

- BBIOOp  y/JOOHOW 71 omeparopa €IUHUIIBI M3MEPEHUS C BO3MOXKHOCTBHIO

MOCJIeAYIOIINX EPEXOA0B B IPYTU€ €IUHUIIBI;

- KaIuOpOBKY aHAIM3ATOPa M0 MOBEPOYHBIM T'a30BBIM CMECSIM, aBTOMATHUECKYIO

KaMOpOBKY 10 aTMOC(EPHOMY BO3AYyXYy HACBHIIIEHHOMY TlapaMH BOABI H
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crieruanbHble KaTMOPOBKY /1Jisi 00ecriedeHusl U3MepEHU B HEBOJIHBIX CpeIax:
COKH, MTUBO, KYJIbTYPaJIbHbIE KUIKOCTU, OPraHNYECKUE KUJIKOCTH U T.IL.;

- YCTaHOBKY BEPXHEr0 M HWKHEro MPEeNesoB cpabaTbIBAHMsI CUTHAIM3ALUU C
aBTOMAaTUYECKUM ONPEACIIEHUEM 30HBI TUCTEPE3NCA;

- BO3MOKHOCTb BHECEHMSI KOPPEKLNHU B TIOKA3aHUs aHAJIU3aTOpa B 3aBUCUMOCTH
0T 0apOMETPUYECKOTO JaBICHUS U COJIECHOCTH;

- aBTOMATUYECKOE YCTPAHEHUE CHCTEMATUYECKHUX TIOTPEIIHOCTE W3MEPEHUH,
00ycnoBIEHHBIX Y(P(HEKTOM «OXJAXKIACHUS MEMOpPaHBD» U «IOTPEOJCHUEM)
kuciopoaa camuM AC;

- mepeaady MHGOPMALMKM HAa KOHTPOJUIEp MM nepcoHanbHblil komnbiotep (1K)
¢ momotibio nudpoBoro kanama RS-232;

- NOPOTOKOJUPOBAHHWE OTCYETOB MOKA3aHUM aHAIM3aTOpa BO BHYTPEHHIOKO
SHEPrOHE3aBUCUMYI0 TIaMATh ~C 33JaBa€MbIM IIEPUOJOM, BO3MOYKHOCTH
neperayu 3anpoTOKOJMpPOBaHHBIX AaHHbIX Ha [IK w BeIBoma Ha agucruien
aHaJIKM3aTopa B TAOJIMYHOM WM rpaduuecKoM BUJIE;

- 3alMCh OTCYETOB IOKA3aHUM aHaAIM3aTopa IO KOMAaHAE C KIIABUATYpPHl B
AJIEKTPOHHBINA OJIOKHOT C BO3MOKHOCTBIO UX nepenaun Ha [IK m BbIBOga Ha
JMCILIEN aHAIIU3aToPa;

- BplunciieHne - BenmunHbl DBIIK 1o pe3ynpraram uW3MEpeHUMNH C  y4ETOM
pa3Benenus cornacHo meroauke HHJID 14.1:2:3.4.123-97.

Kaxnpiii n3 BapmantoB ncnosHeHus ananusaropa AKIIM-02 opuentupoBaH Ha
KOHKPETHBIE 00JIaCTH HApOJHOI'0 XO35MCTBA U KOHKPETHBIEC 33/1a4l aHAITUTHYECKOIO
KOHTpOJIsL ~ KHcliopoja. B 3aBucumoct OT 00JacTM NPUMEHEHHS W 3aJaud
UCCJIeNOBAaHMS  AHAIM3aTOP  KOMIUIEKTYETCS  CHEUUalIbHO  pa3pabOoTaHHBIM
aMIIEPOMETPUYECKUM CEHCOpOM. biarogapst yaHusepcanbHocTn aHaim3aropa AKIIM-
02 xax1plil CEHCOP COBMECTUM C U3MEPUTEIBHBIM YCTPOMCTBOM aHAJIM3ATOPA.

4.2. Onucanue CBOMCTB U KOHCTPYKIUM aMIIEPOMETPUYECKHX CEHCOPOB.

AMIIEPOMETPUUECKUE CEHCOPBL,  HCTIOJIb3yeMble B aHaimm3atope AKIIM-02, mo
CBOMM (PYHKIIMOHAJIbHBIM BO3MO’KHOCTSAM JICNIATCS. HAa JIBa THIMA: CEHCOPBI
napuuaipHoro gasieHust kuciopoga (ACpO;) u  ceHCOphl KOHIICHTPAIUU
pactBopeHHoro kuciopoja (ACcO,) [1,2].

AMIIEPOMETPUYECKUE CEHCOPBI NapuuanbHOro aasieHus kuciopona (ACpO,)
MOTYT TPUMEHSTHCS IS aHaIM3a Kak ra3000pa3HbIX, TaK W KUAKUX cpel. Takue
CEHCOpHI 00JIaJJal0T BBICOKOM CEIEKTUBHOCTHIO K KHUCIOPOAY M HE TOJBEPIKEHBI
BJIUSHUIO JPYTUX JJICKTPOXUMUYECKA AKTHBHBIX Ta30B, HWOHOB, OHMOJIOTMYECKHX
MOJIEKYJ1 M OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM, MPUCYTCTBYIOIIHX B
anamusupyemon cpene. IIpororunom ACpO, siBisercs snekrpon Knapka [3]. OO0
«» BeIMyckaeT — mecth Moaudpukamuit  ACpO,,
KOHCTPYKIIMM KOTOPBIX pa3pabOTaHbl C Y4eTOM OCOOCHHOCTEH U CHeIU(pUKH
IIPOBEJICHUS U3MEPEHUM B PA3IMYHBIX 00JIACTSAX HAPOTHOTO XO35HUCTBA MPU PEIICHUN
Pa3HOOOpa3HBIX 3a/lad AHATUTUYECKOTO KOHTPOJISI Kuciopoga. KOHCTpYKTHBHBIE
napaMeTpbl M MaTrepualibl 3JIEMEHTOB Ka)JOr0 BapuaHTa WCIIOJIHEHUS CEHcopa
ONTUMHU3UPOBAHBI, YTO obecrmeumyio aHanu3aropam kuciaopoga AKIIM-02 mydmme
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METPOJIOTUYECKHE M DKCIUIyaTAllMOHHBIE XapaKTEPUCTUKUA [0 CPAaBHEHUIO C
W3BECTHBIMU 3apyOC)KHBIMU U OTeuecTBeHHbIMU aHanmoraMu. ACpQO, 001aatoT oueHb
HU3KUM MOTpeOJeHUEM KHUCIOpOoJAa W3 aHanu3upyemon cpezbl. biaromaps stomy
CBOMCTBY 00€CIIEUMBACTCS «HEPA3PYIIAIOIINNA KOHTPOJIbY aHATM3UPYEMOI )KUIKOCTH
U JIOCTUTAETCS BBICOKAs HAJCKHOCTh W JIOCTOBEPHOCTH PE3YJbTAaTOB U3MEPECHUI.
CeHcopbl ATOrO0 THUIA KaTUMOpPYIOTCS MO arMocepHOMY BO3AYXY;  JOJITOBEYHBI,
MPOCTHI U HEJOPOTH B AKCIUTyaTanuu. Takue cencopsl B koMmiuiekTe AKIIM-02 moryT
MCIIOJIb30BAThCS ISl aHAIM3a KUCJIOPO/ia B Ta3ax, B IPECHBIX U COJEHBIX Bojax. [lpu
U3MEPEHMSAX B . COJEHbIX Boaax B aHamuzatope AKIIM-02 npexycmoTrpena
BO3MOXHOCTh BHECEHMsI KOPPEKLIMU Ha CONEHOCTh. [lonpaBka Ha COJIEHOCTh JTOJKHA
BHOCUTBCSI 110 pe3yjbTaTaM KOHIYKTOMETPUYECKUX HU3MEPEHUN B Iepecuere Ha
NaCl. Amnepomerpuueckue ceHcopbl ACpO, B kommekte AKIIM-02 moryT Takxke
UCIIONb30BAThCA U1 M3MEPEHUM MAcCOBOM  KOHILIEHTpAalMM  KUCIOpOJa B
KYJIbTYpPaJIbHBIX JKUJKOCTAX OHMOTEXHOJOTMYECKUX IPOU3BOJACTB, TIMBE, BHHE,
MOJIOKE, COKaxX M Jp. )KUAKOCTSX. /{15 mpoBeAeHUs] TaKMX U3MEPEHUN B aHAIN3aTOPE
AKIIM-02 mnpegycMoTpeHa METOAMKA - CTIEMATBbHON KaJIMOPOBKM CEHcopa IIo
atMocepHoMy Bo3ayxy. Crenyer - 3aMeTHTb, 4YTO TaKUe HU3MEpEeHUs OyayT
MIPOBOJIUTHCS C MEHBIIIEH TOUHOCTHIO IO CPABHEHHIO C M3MEPEHUSIMU KOHIICHTPAIUU
KHUCIIOpoJa B BOAHBIX PAcTBOpax. DTo 00bsicHsETCS TeM, uTo curiain ACpO; npsimo
INPONOPUHUOHANIEH NapUUajJbHOMY [JABIICHUIO ~KHCIOPOJa, a TEMIIEpaTypHBIE
3aBUCUMOCTH KO3(P(ULUEHTOB PAaCTBOPUMOCTH KHCIOpOJa B ITHX KUIKOCTAX HE
SBJISIFOTCSL  JIOCTOBEPHO YCTaHOBJICHHBIMU. bojiee ajexkBaTHBIMU JIaHHOW 3ajaye
UCCIIeIOBAaHUSA  SABIISIIOTCS  aMIEPOMETPUYECKHME  CEHCOpPblL.  KOHIIEHTpPAlUU
pactBopeHHoro kuciopoja ACcO,.

AMIEPOMETPUYECKUE CEHCOPBI KOHIIEHTPAIMU PACTBOPEHHOrO KHCJIOPOJIa
(ACcO;) MOryT HpUMEHATbCA I aHAIW3a KUAKUX CPel C HEU3BECTHBIMU
Kod(dpuiieHTaMu pacTBOPUMOCTH Kuciaopoaa. CeHCophl 3TOTO TUMa, 00Jaaas TeMU
xe pgocromHctBaMu uto U ACpO,, OTIMYAOTCS CBOMMHU (YHKIIMOHAIbHBIMU
CBOMCTBaMHU, a MMEHHO, M3MepuTenbHbli curHaidl ACcO, mpsMo NponopruoHalieH
MacCCOBOW KOHIIEHTPALMW PACTBOPEHHOTO KHUCJIOPOJA B AHAIM3UPYEMOM JKHIKOCTH.
Jlyist 3TOrO THUIMA CEHCOPOB HE TpPeOyeTcs BHECEHHWE KOPPEKIMH Ha TEeMIEPATyPHYIO
3aBUCUMOCTH KO3(PUIIMEeHTa paCTBOPUMOCTH KUCIOPOJa B UCCIEAYEMOM KUIKOCTH.
KanubpoBka TakMX CEHCOPOB MOKET MPOBOJUTHCSA MO AUCTUIIMPOBAHHON BOJAE U
COJIEBBIM pACTBOpaM, HACBIIMICHHBIM KHCJIOPOJOM Bo3dyxa. lIpumopurer cozmanus
AC, paboTarolux B PEKUME HU3MEPEHUS MacCOBOW KOHIICHTPAIIMU KHUCIOPO/a,
MPUHAICKUT QUPME <.

Konctpykius ACpO,-01 sBisiercs 0a30BOM MOJENbIO aMIEPOMETPUYECKHX
CEHCOPOB MaplUAIBHOTO J1aBieHus kuciopoga. Buemnnii Bug ACpO,-01 nokasan Ha
puc. 4.2.




22

W O I - raiika
‘ | W 2 - KOJNMavyoK MeMOPaHHBIH
3 - KOJIBLIO YIUIOTHUTEIBHOE
> <
5 4 - KOJIBIIO YIUIOTHUTEIBHOE
5 - pacTBOp IIEKTPOJINTA
2 6 - anon Ag/AgCl
7 - maTYUK TeMIepaTypbl
W 5 3 8 - MmemOpaHa 3aimuTHas
=1 15== N
4 : i { 9 - CTeKJITHHASI THITb3a
i i
i H H W Ar 10 - xabenpb
<
: I ! 5 11- TpyOka TepmoycaHas uin
H 1%
: i 0: 6 YIIOTHUTEIBHBIN KOIMa4oK
H < 7
S 10
: i :: 12 - MmemOpaHa razonpoHHIacMas
o He
7 < < 13 - xaton
b | I I | o
N —— (£ 9 14 - oTBepCTHE ApEHAKHOE
) .‘: peTue 1p
<]
i idni
d E:}’ 15 - mpopesk B Kopmyce
ik
o Y e el %

11
3 12

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

145

ACpO,-01 mpexacrasnsier coO0H IIEKTPOIUTUIECKYIO STUEHKY, 00pa30BaHHYIO
ANEKTPOJHON CHUCTEMOM - KarogoMm 13 ®  XJyopcepeOpsiHbIM — aHOJIOM 6,
NOTPYKEHHBIMA B PacTBOp AJEKTposiHuTa 5. DJIEKTPOXUMHUYECKass sA4YerKa
pacIosokeHa B Kopiyce 2 U OTJIefieHa OT aHaJIM3UPYEeMOM Cpebl Ta30MPOHUIIAEMON
MeMOpaHoi 12. DiekTpoHasi CUCTEMa 3aKpeIrieHa B CTCKISTHHOW IUIUHIPUIECKON
ruib3e 9 Tak, uro katoA 13 pacmnosioxkeH BAOJb €€ OCH U KOHTAKTUPYET C paCTBOPOM
AIEKTPOJUTA 5 CO CTOPOHBI TOPIIOBOM YacTH TWIb3bl 9, a XjopcepeOpsaHbIi aHoj 6
pacroyiokeH Ha OOKOBOM MOBEPXHOCTH THIIB3bI 9. ['azonponuiiaemas memOpana 12
3aKperuieHa Ha TOPILIOBOM "acTu Kopmyca 2. ['epmeruzanus 37€KTPOIUTHUYECKOM
SYEHKHU OCYIIECTBIISIETCSI C MOMOIIBIO YIUIOTHUTENIBHOrO Kosblla 3 u raiiku 1. Ha
OOKOBOM MOBEPXHOCTH KOpIyca 2 UMEeTCsl APeHaXKHOe OTBepcTHe 14 /il yaaneHus
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n30bITKa pacTBopa oasekTposta 5. Awmnepomerpudeckuii cencop ACpO,-01
CHA0XXEH CUCTEMOI TepMOKOMIICHCAIIMU, BBOJIUMON Ha CBOMCTBA ra30MpOHUIIAEMON
MeMOpaHbl U/WIN TEMIEPATyPHYIO 3aBUCUMOCTh PACTBOPUMOCTH KUCJIOPOJa B BOJE.
Jatuuk Temrepatypbl 7 BHOasH B TOPIOBYK YacTh CTEKJSIHHOM THIB3BI 9.
Pacnonokenue natunka Temreparypbl 7 v Karoga 13 B HEMOCPEACTBEHHOM OJIU30CTH
OT aHaJM3UPYEMOU >KUIAKOCTH O0ECIeUMBAIOT BBICOKYIO TOYHOCTh M AKCIPECCHOCTH
u3MmepeHuit. Takoe pacmnojiokeHHe AaT4MKa TEMIIEpaTyphbl 7 MO3BOJSET UCKIIOUUTH
OIMOKK TIPU KaJTUOPOBKE CEHCOopa Mo aTMOC(EpPHOMY BO3/1yXY, BOSHUKAIOIINE U3-3a
«OXJaXKACHUS» MEMOpaHbl BCIIEJICTBME UCIIApEHUs] BJIard C €€ IOBEPXHOCTH.
PaBeHCTBO MOCTOSIHHBIX BpPEMEHU OTBETAa AaMIIEPOMETPUUYECKOrO0 CEHCopa Ha
WU3MEHEHUS KOHIICHTPAIIMU KUCIOpOoJa U TeMIlepaTypbl AHAIM3UPYEMOUN KUJKOCTH
MO3BOJIACT CHU3UTh JIMHAMHYECKYIO TMOTPEIIHOCTh M3MEPEHUH M 00eCleuuTh
BBICOKYIO TOYHOCTh TepmokoMmiieHcauu. ACpO,-01 Moxer ycraHaBiIuBaThCs B
MPOTOYHYIO U3MEPUTEIIBHYI0 KaMepy U B cTaHaapTHbie CKIsSHKU BITK—150-29/32-
14/23 (IlpousBoautennr - OOO "CreknonadeepBuc", r. Knmun, M.O., mmudp npu
3akaze 560). bnarogapss mamomy NOTPEOJEHHUIO KUCIOPOAA aMIIEpOMETPUUYECKUM
CEHCOPOM, OH MOXKET UCITOJIb30BaThCS ISl «In Vitro» u3MepeHuit B Mukporpobdax (50
Mki1). B atom ciiygae ACpO,-01 ycraHaBiuBaeTCsi B M3MEPUTEIBbHYIO KaMmepy JUIs
«mukpoanaimzay (MKMA).

Koncrpykiusa ACpO,-02 otnuuaercss or 6asoBoir moaenu ACpO,-01 Oonee
BBICOKOU 4YBCTBUTEJIBHOCTBIO, TIO3TOMY JUIMHA KAOEJsl 3TOTO CEHCOpa MOXKET OBITh
110 KenaHuio 3aka3zuuka ysenuueHa 10 10 M. CeHcopbl 3TOM MoaudUKAIMU MOTYT
YCTAaHABJIMBAThCS B TPOTOYHYH) M3MEPUTEIBbHYID KaMepy M B KOMIUICKTE
ananmuzatopa AKIIM-02I" npenHazHadyeHbl i1 AQHAIUTHYECKOTO  KOHTPOJIS
KHCJIOpOJia B TIOTOKE ra30B, MPOTEKAIOUIUX YePe3 U3MEPUTEIBHYIO KaMepy.

Koncrpykmmsa ACpO,-03 ormuuaercs ot Mozenu ACpO,-01 mnoBsleHHOM
YYBCTBUTEJIBHOCTBHIO U MPEJEIbHO HU3KON BETMUUHON OCTATOYHOTO TOKA.

Koncrpykmmsa  ACpO,-04 otmmuaercst ot moxenun ACpO,-03  Hammuuem
JIOTIOJTHUTEJIPHOW 3aluTHOM MemOpanbl 8 (cM. puc. 4.2), pacmojoXeHHOW Ha
BHEIIIHEH MOBEPXHOCTU Ta3omnpoHuiiaeMord mMeMOpansl 12. Hamuume memOpanbl 8
obecrieurBaeT JIOMOJHUTEIBbHYIO CTEMEeHb 3allUThl AJIEKTPOAHOM CHUCTEMBI U
ra3onpoHuIaeMor ~MeMOpaHbl 12 OT TOBpEXJEHUN, BBI3BAHHBIX IeperagaMu
JABJICHUM B aHAJIM3UPYEMOM KUJKOCTU U HAJIMYMEM B Hell TBepibIX yacTull. Kpome
TOro, Oyarojapsi 3allUTHOW MeMmOpaHe 8§, CHI)KAEeTCs 3aBUCHMOCTH IOKa3aHUM OT
CKOPOCTH IIOTOKA aHAIIM3UPYEMOM kUAKOCTU. biraromaps s3tum cBorictBam ACpQO,-03
n ACpO,-04 B xommekre c¢ a"anuzatopoM AKIIM-02T nHanum mupokoe
IPUMEHEHUE B TEIUIODHEPTETUKE M MPOMBIIUICHHOCTH MPU ONPEIEICHUH CIIeI0BbIX
KOJIMYECTB KHUCIOPOJa B KUIAKOCTSIX, HAPUMEp, MPU ONEPATUBHOM XUMKOHTPOJIE
nponieccoB BojonoarotoBku Ha TOLI, 'POC, ADC u Ternocetsx. [ pemeHus 3Tux
3agau ACp0O,-03 u ACpO,-04 ycraHaBIuMBaIOTCA B HPOTOUYHBIE H3MEPUTEIbHBIC
KaMephbl, CHa0KEHHbIE BCTPOCHHBIM O0OpaTHBIM KiamaHoMm (cM. puc. 3.2). Beicokue
METPOJIOTUYECKUE XapaKTEPUCTUKH, CBONCTBEHHBIE 3THUM CEHCOpaMm, OOecneqmsiu
«HEpa3PYIIAKIIUN» KOHTPOJIb aHATU3UPYEMON MPOOBI, YTO MO3BOJIMIO OTKA3aThCs
OT TIEPEJIMBHBIX YCTPONCTB M CTAOMIN3aTOPOB PacXxo/ia, TPAJAUIIMOHHO MPUMEHSIEMBIX
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B aHAJOTUYHBIX MPUOOpax 3apyOeKHOT0 U OTEUECTBEHHOT'O MPOU3BOJICTBA. Jpyroii
BaXHOU 0c00eHHOCTHIO ceHCOpoB ACpO,-03 u ACpO,-04, BBITOJHO OTIWYAIOIICH
aHamu3atop AKIIM-02T oOT W3BECTHBIX —aHAJOTOB, SBJISETCS HE3aBUCUMOCTH
MOKa3aHWW OT TPHUCYTCTBUS B aHAIM3UPYEMOM JKMJIKOCTH PaCTBOPEHHOIO
MOJICKYJISIPHOTO BOJIOPO/ia (TTPOIyKTa KOPPO3UH ).

Koncrpykiusa ACpO,-05 otnnuaercst ot 6azoBoit mogenu ACpO,-01 tem, uto
aMIIEpOMETPUYECKUI ~ CEHCOp  YCTAHABJIMBACTCS = B TEPMETHUYHYIO - SIUYCHKY,
IpeaHa3HAUYCHHYIO IS MPOBEJCHUS M3MEPEHUM KHCIIopoaa Ha riayouHe g0 20 wm.
Buemmnuit Bugy ACpO,-05 nokazan Ha puc. 4.3. B 6a30Bo# 1mocraBke AjiMHa KaOess
ACpO,-05 cocrabisier 4 M. Ilpu HeoOXomumocTu IMHA KaOessl: MOXKET ObITh
coTJlacOBaHa MpH 3aKase.

Ll 4
i |
e L 7
3 +
— ¢)
2
| ’ 1. AMIIEpOMETPUYECKUN CEHCOP.
2. 3alMTHBIA KOPITYyC.
;‘ _t 3. Konp1o yIJTOTHUTENBHOE.
/ o
4. 3amMTHas raika.
5. KoJib110 yIUIOTHUTEIBHOE.
S 6. KoJb110 yIJIOTHUTENBHOE.
7. IpeHaxxHoe OTBEPCTHE.

Puc. 4.3. Buemnuii Bug ACpO,-05 nmorpy>xHoro Tumna.

['epmeTnynas syeiika, coctosimias u3 kopnyca 2 (cm. puc. 4.3) u raiku 4,
U30JIMPYET aMIIePOMETPUYECKUi ceHcop | OT aHaTu3UPyeMOoil JKUJKOCTH C TTOMOUIBIO
YIUIOTHUTENBHBIX Konell 3, 5 u 6. [lpu 3akpyunBanuu raiiku 4 10 ymnopa KoJblo 6
nedopMHUpyeTCsl U TepMETU3MpyeT JpeHaxkHoe oreepctue 7. Kopmyc 2,
BbIcTymatomuii 3a npenensl ACpO,-05, 3amuinaeT 4yBCTBUTEIBHYIO YacTh CEHCOpa
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OT BO3MOXHBIX yAAapOB O JIHO BOJOE€Ma WM TBEPJbIE MPEIMEThl. B HUXKHEN 4yacTh
KOpIyca 2 BBIMIOJIHEHbl YEThIPE OKHA, Yepe3 KOTOpbIE My3bIPbKU BO3/yXa CBOOOIHO
BBIXOJT TMpU TOTPYyKeHHH ceHcopa Ha rayouny. Cdepuueckas ¢opma
gyBCTBUTENbHOU moBepXHOCTH ACpO,-05 Takxke CcrnocoOCTBYeT CBOOOIHOMY
YAQICHUIO ITy3bIPBKOB BO31yXa, IMOAHUMAOIIMXCS BBEPX B MPOLECCE adpalyu.
Marnoe notpebienue kuciaoponaa 3nekTpoaHoi eucremonr ACpO,-05-u nocraTouHo
OoJbIIMEe OKHA B HIWKHEH 4acTH KopIiyca 2 MO3BOJIsiOT ucnoyib3oBaTh AKIIM-02I1
Ul M3MEPEHUH - KHCIIOPOJAa KakK B MEPEMEIIMBAEMbBIX, TaK W B HEMOJBHKHBIX
xuakocTsx. HauOonbiiee pacnpoctpanenue ananuzatopbl AKIIM-0211 nonyunnm Ha
CTAaHLMSIX a’palid U OMOJIOTMYECKONW OYMCTKH CTOYHBIX BOJ, B PHIOOBOIUECKUX
XO3MCTBAX W MPU IKOJOTUYECKOM MOHUTOPUHTE IPUPOJHBIX M CTOYHBIX BOJI.
Anamuzatopsl AKIIM-02IT moryT Takke ucnosib3oBathea aiisi onpenenenust BIIK.
Jlns mipoBesieHUsT TaKUMX HM3MEPEHUM HEe0OXOIUMO OTKPYTUTh Talky 4 u J0CTaTh
ACpO,-05 u3 xopnyca 2. Ilpu npoenenuu wusmepenuil BIIK B cTranmapTHBIX
CKJISIHKaX raiika 4 MO»eT ocTaBaThCsl Ha ceHcope (cM. puc. 3.4).

Momudukauus cencopa ACpO,-06 (cM. puc. 3.8) ommuaercss oT 0a3zoBo
mogenn ACpO,-01 Tem, 4TO €ro KOHCTPYKUHS BBIIECPKUBAECT HEOTPAHUUYEHHOE
KOJIMYECTBO - IIMKJIOB CTEPUIIM3ALMN ~OCTPBIM MapoM mnpu Temmeparype 143 °C u
JABJICHUU 3 aTM. OJEKTPOJIHAS CUCTEMA CEHCOopa, COCTOsAIIas U3 aHoaa 6, karoaa 13
U PacTBOpa dJEKTPOJIUTA, Pa3MEIleHa B KOJIMA4YKe 2 M3 [JIACTMACChI, YCTOMYUBOU K
BBICOKMM TeMmIepaTypaM M JaBjieHusM. Ha TOpIoBod MOBEPXHOCTH KoJayka 2
3aKperieHa cucteMa MeMmOpaH 12, BbIIep)KUBAIONIas Ieperajbl  J1aBJICHUS,
BO3HUKAIOILIUE B IPOLIECCE CTEPUIIM3ALMU CeHCopa OcTpbIM napom. C 3Toil 1enbio Ha
OOKOBOM MOBEPXHOCTH MEMOPAHHOTO KoJjmadka 2 TakKe pacioiokeH KOMIIEHCATOP
nasieHus. binarogaps pesuHoBbIM KodblaM 3, 4, U 8§ obecneyrBaeTcsi repMeTU3auus
AJIEKTPOJHON CUCTEMBI CEHCOpa MNP HAaBUHUYMBAHUU HWKHETO Kopmyca 1 Ha KopIyc
ceHcopa 15. Ha kopmyce 15 ceHcopa 3akperuieH pazbeM i TOAKIIOUEHUs KaOes
10, coemuusAronmero ceHcop ¢ uaMmepurenbHbiM ycrporicTBoM AKIIM-02. Cencopsl
ACpO,-06 BblmycKarTCs. B HECKOJbKMX BapUAHTAX HCIOJHEHUS, OTIMYAFOIIUXCS
rabapuTHBIMM U TPUCOCAUHUTEIBHBIMH pa3MepaMu. YHUPUIUPOBAHHBIE pa3Mephl
ACpO,-06 1O3BOJIAOT UCIIOIB30BATh 3TH CEHCOPHI ISl AHAIMTUYECKOIO KOHTPOJIS
KHUCIopoZa B OMOJIOTMYECKUX JKHMIKOCTAX B (epMeHTepax U OuopeakTopax
OTEUECTBEHHOI0 U  3apyOexkHoro mpousBoacTBa. ACpO,-06 Takxke MOryT
UCIIOIb30BAaThCS U1 U3MEPEHHUI KOHIIEHTPAIMU KUCIOPOJa B KUAKOCTAX M Ta3ax
IIPU TOBBILIEHHBIX JABJICHUSX, HAapPUMEpP, B 1-OM KOHTYpE OXJaXICHUS SIAECPHBIX
peakTopoB. O0o03HaUeHUST M YHUDUITMPOBAHHBIE pa3Mepbl BapUAHTOB HCIIOJHEHUS
cencopoB ACpO,-06 mnipu 3akaze U B JIOKYMEHTALIMW JIPYTOro U3AEJUsl IPUBEICHBI B
Tabnuie Ha puc. 3.8.




26

4.3. Onucanve KOHCTPYKIUU U3MEPHUTEIbLHBIX Kamep.

Hnsa  pewmenuss  psna
KOHKPETHBIX 3aa4
AHAJUTUYECKOTO  KOHTPOJIS
Kkuciopoaa GupMoit «

» BBIITYCKAIOTCSA
HECKOJIBKO MOAU(pUKAITAN
U3MEPUTENBHBIX KaMep.

WUsmepurenbHas kamepa s
MHUKpOaHaJIN3a (MKMA)
nmokazaHa Ha puc. 4.4.
AMIEpPOMETPUUECKUN CEHCOP
1 ycranaBnuBaeTCcsi B KOpITyC
2 WU3MEpPUTEIBHONM Kamephl U
bukcupyercs B HEH C
IIOMOIIBIO raiku 3.
UyBcTBUTENIbHAS 4acTh
CEHCOpa TEepMETU3UPYETCS C
MOMOIIBIO  YIJIOTHUTEIBHOTO
PE3MHOBOTO KoJMauka 4 npu
3aKkpyuuMBaHuM Taiku 3. Jlud

N

1. AMNEPOMETPUHECKUIA CEHCOP.

2. Kopnyc U3MepuUTenbHOW Kamephbl.
3. [alika.

4. YNNOTHUTENbHLIW KOMNMnayok.

5. BxogHoW WtyLUep.

6. BbixogHou WwTyuep.

Puc.4.4. MiameputenbHad KamMepa Ang MUKpoaHanusa.

BBOJIa aHATU3UPYEMOM MpOoObI MPEAYCMOTPEH BXOAHOW IITyLEp S5, a JJIs BBIXOJA
mrynep 6. C momormipio UKMA MOXXHO TPOBOJWTE U3MEPEHUS B MUKPOOOBEMax
xuakoerer (50-100 mxia) u razoB. C MOMOIIBIO JAaHHOM KamMepbl MOXHO TaKkKe
MPOBOJUTH U3MEPEHUSI B MUKPO MPOoOax KPOBHU.
N3MmepuTenpHble KaMmepbl JUIsl aHaIKW3a B

Q=

nortoke razoB (MKIII') m B moTOKE »KXHUAKOCTEH

(MKIDK) noxka3zanbl Ha puc. 3.2, puc. 3.9 u puc.
3.10. KoHCTpyKUMH 3THX W3MEPUTEIBHBIX KaMep
oTiinyarotcss or MKMA pacnonoxeHnemM BXOJHOTO
U BBIXOJIHOTO IITYIEPOB, a TaKXKe CIOCcOO0OM
repmetuzanuu AC.

Koncrpykuus UKIDK ornuruaercs or UKIID
HAJIMYAEM OOpaTHOTO KiarnaHa, pacroyioKEHHOTO B
HUKHEH 4acTu M3MEPUTENbHONW KaMmephbl (CM. puc.
4.5).

OOpatHbIii -~ KJamaH yCTAHABIMBAETCS Ha
HUOKHUM  IOTyIlep, KOTOPBIM 3aKkpyduBaeTcs B
U3MEPUTEIBHYIO Kamepy (cM. puc. 4.6).

Puc. 4.5. YcraHoBka o6paTHOTO

kiarmaga B UKIDK

Puc. 4.6. YcranoBka oOpaTHOTO

KJIallaHa Ha IITYLED.
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B nmaHHBIX KOHCTpYKUHMSX anekTpoaHas cucteMa AC repMmeTusupyercs ¢
nomoiplo Koibia 4 (cm. puc. 4.2), yCTaHOBJIEHHOTO Ha OOKOBOW MOBEPXHOCTH
MeMmOpaHHoro kojmauka 2. Ilpu 3akpyumBanum raiiku (cM. puc. 3.10) pe3umHOBOE
KOJb1I0 4 (cM. puc. 4.2) nepekpbiBaeT apeHaxkHoe oreepctue 14 B xopmyce AC. s
KPEIUICHUs] W3MEPUTEIBHBIX KaMep Ha MpUOOpe MpPeayCMOTPEH CHelUalbHbII
JepKaTenb, 3aKpeIJIeHHbIH Ha THUIBHOW CTOpoHE aHanu3atopa (cMm. puc.4.1-1).
[IpucoequHuTENbHBIC MITYLIEpA pacCUUTaHbl Ha moaBojsdmue Tpyoku uz [IBX c
BHYTPEHHUM JuameTpoM 6 mMM. Ha nuHUM BXo/1a MOXKET yCTaHABIUBAThCA (UIIBTP,
samumaronmii - AC oT TBEpABIX YacTUI[ MPUCYTCTBYIOMMX B aHAIM3UPYEMOM
KUJKOCTU WJIA rase.

H3mepuTenpHas kaMmepa s aHalu3a JibIxaTeabHbIX ra30Bbix cMmeced (MKIII)
ommmyaercss or UKMA T1em, 4TO €€ BXOJHOW M BBIXOJHOW IITYLEP HMEIOT
yHupuimpoBanubie pasmepsl F22. bmarogapst atomy UKD ¢ ACpO,-02 mMoxer
YCTAHABIIMBATbCA B JIbIXATEJIbHBIM KOHTYpP allapaToB MCKYCCTBEHHOW BEHTHIISIIUU
JIETKUX, HAPKO3HO-ABIXaTEJIbHON amnmapaTypbl, TUIIOKCUKATOPOB M B JIp. alIapaTrhl
MEIUIIMHCKOTO Ha3HAYEHUS.

4.4. IlpuHuun padoThl aHAIU3ATOPA.

PaboTa ananuzaTopa ocHOBaHa Ha MOJSpHU3aMK KaToa HanpspkeHuem — 0.6 B
OTHOCUTEJIbHO BCIIOMOTATEJIBHOTO 3JIEKTPOJA U W3MEPEHUU TOKA JENOJSpU3alNy,
BO3HUKAIONIETO B pe3yibrare Auddy3und KHUCIOpoja U3 HCCIETYyeMOW Cpenbl, U
MOCJEAYIOIIEH 3JIEKTPOXUMHYECKON pEaKUHMH €ro BOCCTAHOBJIEHHUS, MPOTEKAIOUIEH
o cxeme

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

Curnaniel AC ¥ JaTyuka TEMIEpAaTypbl YCUJIMBAIOTCA B MPEIBAPUTEIBHOM
yCWJINTENe, HOPMUPYIOTCSA u ouudpoBbiBatoTcs. [locme pacyera M BHECEHUS
ABTOMATHUYECKON KOPPEKIIMM Ha TEMIEPaTypPHYIO - 3aBUCUMOCTh KO3 dullneHTa
MPOHULIAEMOCTH KHUCJIOPOJia B ra30MpOHUIIAEMO MEMOpaHe W/WUU TeMIIEPaTypHYIO
3aBUCUMOCTH KOd((HIMEHTa pPACTBOPUMOCTH KHCIOpPOJa B BOjJE, pe3yjbTaT
OoTOOpakaeTcsi Ha JUCIUIee aHaiu3aTopa B BBIOpAHHON oOmepaTopoM E€IWHUILIC
u3mepeHusi. OIHOBPEMEHHO pe3yJbTaThl HM3MEPEHUM MOTYT BBIBOAUTBHCA YEpeE3
mudpoBoit  kananm - RS-232 na IIK. Pesynbrarel wu3MepeHHH MOTYT TaKkxke
3aMKUCHIBATHCS. B DHEPTrOHE3aBUCUMYIO MaMATh B PEXKUMAX «IIPOTOKOJIUPOBAHUE» H
«QNEKTPOHHBINA OJIOKHOTY.

S. O0wmmue cBegenus.
5.1. OOume cBeagenust 00 M3MepsieMbIX BEJIMYMHAX U eIMHULIAX U3MEPEHHU.

Pe3ynpraTomM aHaIMTUYECKOTO KOHTPOJSI KHCIOpPO/Ia B ra3aX MPHUHATO CYUTAThH
ero mapruainbHoe aamieHue (pO,) wim KoureHTpaiuoo (cO;). [lox mapuuanbHBIM
JABJICHUEM KHUCJIOpOJa B Ta30BOM CMECH MOHMMAIOT Ty 4YacTh OOILEro JaBJieHUS,
U3MepAEeMyI0 OObIYHO B MM.PT.cT. wiH klla, koTopas MPUXOIUTCS HA MOJIEKYJIBI
kuciopona. - [lapumanbHoe JaBieHHME KUCIOpOAA B  BO3AYXE 3aBUCUT  OT
O6apomerpudeckoro aaBieHus (B) u mgaBieHus BOASHBIX MapoB, T.€. OT BIAKHOCTU
Bo3nyxa. [loatomy mnpu kanmuOpoBke MO aTMOC(PEPHOMY BO3AYXY aHAIU3ATOP
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3anpanmBaeT 3HaueHue aTMOC(HEpHOro JIaBJICHHUS, a BO3IYX JEJNA0T HACBIIIEHHBIM
napamu BOJbI BO M30€KaHUE HEOPEIEJICHHOCTH B ONPEICTICHUH YPOBHS BIIAXKHOCTH.
Pexxum KanmuOpoBKM MO aTMOC(PEpPHOMY BO3IyXY, NPU KOTOPOM aBTOMATHYECKH
YUUTBIBAETCS  3aBUCUMOCTH  JIaBJICHUSl ~ HACBHIIICHHBIX  BOJSHBIX  MapoOB  OT
TEeMIIepaTyphl, Ha3BaH PEKUMOM aBTOKATIMOPOBKHU.

Jis u3MepeHuil KOHUEHTpalMy KHUCIopoAa B TazaX OOBIYHO HCHOJIb3YIOT
BEJIMYMHY «IPOLIEHTHOE COJEPKaHUE KUCIOpOAa», a B KauyecTBE - EAUHUIIBI
U3MepeHus - 00beMHbIC MPOLEHTHI (00. %).

Pe3ynbTaToM aHATMTUYECKOTO KOHTPOJS KHUCIOpOAA B KUIKOCTSAX MPUHATO
CUMTaTh €ro napuuajibHoe aasieHue (pO,) wau koHreHTpaluo (cO;), u3MepseMbIe
00bI4HO B MM.pT.cT. uiu klla. [TapiuanbHoe gaBieHre KUCiIopoa B JKUJKOCTH PaBHO
napiyajbHOMYy JABJICHUIO KHUCJIOpPOAa - B Tra3oBoM (asze, ¢ KOTOPOM KHMIKOCTb
HAaXOJUTCS B COCTOSIHUM  JMHAMHUYECKOTO  paBHOBECHS.  ABTOKaTUOpPOBKY
aHaJIM3aTOpa TPOBOJAT MO aTMOC(EPHOMY BO3AYXY, HACBHIIIEHHOMY MapaMH BOJIbI.
[Ipn mepexoge B peXUM H3MEPEHHN B KUJAKOCTH CHUCTEMaTHyecKas - OmnOKa
U3MEpEHUs, U3BECTHAas B JHUTeparype Kak ~KodppuuueHt «Kuakoctb-razy,
aBTOMATHUYECKU KOMIIEHCUPYETCS.

JIist u3MepeHus. KOHIEHTPALMK KUCIOPOAa B )KUJIKOCTAX OOBIYHO MCIOJIb3YIOT
BEJIMYMHY MacCOBOM KOHUEHTPAIMM KHUCJIOPOJA, BHIPAKEHHYIO B MI/JI, MKI/JI WIH
ppm. B nannom Bune usmepenuit AKIIM-02 BHOCUT NBOMHYIO TeMIEpaTypHYIO
KOMITICHCAIIMIO, YUYUTHIBAIOIIYI0 KakK AU(P(GYy3MOHHBIE CBOMCTBA Tra30MpPOHUIIAEMON
MEMOpaHbl, TaK U TEMIEPATYPHYIO 3aBUCUMOCTH KO3(uimeHta pacTBOPUMOCTU
kucinopoAa B Boze. [Ipu 3ToM Takke KOMIIEHCHUPYETCS CHUCTEMaTHYecKas OIInOKa
u3Mmepenuit «Kuakocte-razy. B Tex cimydasx, koraa uszmepeHus cO, NpoBOISTCS B
COJIEHBIX BOJIaX, AHAJIU3ATOP aBTOMATHUYECKU KOPPEKTUPYET PE3yJIbTaThl U3MEPEHHUS
B COOTBETCTBUM C COJICHOCTBIO, 3a1aHHOM B nepecuere Ha NaCl.

Yacto npu OpoBEECHUU M3MEPEHH B >KMIKOCTAX pe3yJbTaThl HU3MEpPEHUM
BBIPAXKAIOT B IIPOLIEHTAX HACBIILIEHUS 3TOM KUAKOCTH KUCIOPOAOM Bo3ayxa (% Hac.).
[Ipu sTOM MMeeTcs B BHUAY, YTO MAaKCHMMaJIbHO BO3MOKHOE HACBHIIIEHHE COCTABIISIET
100%. B manHOM pexuMe aHalIUu3aTOp BHOCHUT TEMIIEPATYPHYHO KOMIICHCAIUIO Ha
CBOICTBa Tra30NpOHUIIAeMON  MeMOpaHbl M CHCTEMAaTHYECKYI0 MOTPEIIHOCTh
m3Mmepenuin  «Kugkocte-raz». s peanuzanuum  M3MEPEHHUs]  KOHUEHTPALMU
KHCIIOpOJa B JTHX = E€IMHUIAX AaBTOKAIMOPOBKY aHalIM3aToOpa MPOBOJAT IO
aTMOC(epHOMY BO3yXY, HACBILIEHHOMY MapaMu BOJbI.

bnaronaps peajiv30BaHHBIM B aHAJIM3aTOpPE aIropuUTMam BbIOOpa M mepecyera
€IMHUL] U3MEpEHUM, Bbl MOXKETE OCYILIECTBIATH IEPEXON M3 OIJHOW E€IUHULBI
U3MEpEeHuss B JIpyryro 0e3 mepeKaluOpoBKU. AHAIM3aTOp CAMOCTOSTENBHO
ONpPEJEIUT HEOOXOIMMOCTh BHECEHHSI TEX MJIM MHBIX TEPMOKOMITEHCALIUMA, BHITOJIHUT
BCE HEOOXOJMMBIE MEPECUETHI, CBSI3AHHBIE C M3MEHEHUEM H3MEPSIEMOW BEIMYUHBI,
€AVHUIBI U3MEPEHUsI U MapaMeTpoB KanumOpoBkU. IIpu 3TOM HacTpoilka TOKOBOIO
BBIXOJIa U CUTHAJIU3ALMM aBTOMATUYECKU M3MEHSTCS B COOTBETCTBUM C BHIOpaHHOM
Bamu equnuiieit usmepeHusi.

Anammzarop AKIIM-02 moKeT Takke TPUMEHATHCS U1 U3MEPEHU MacCOBOU
KOHLEHTpAalMi KUCJIOpOJa B IKUAKUX cpefax, B KOTOPBIX TeMIIepaTypHbIE
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3aBUCUMOCTH KO3(D(PHUIIMEHTOB PACTBOPUMOCTH KUCIIOPO/Ia HE SIBIISIOTCS JJOCTOBEPHO
YCTaHOBJIEHHBIMU. K TakuM JKHUJIKOCTSM OTHOCSITCS KYJbTYpaJIbHbIE KUIAKOCTH
OMOTEXHOJIOTMYECKUX TPOU3BOJCTB, IMBO, BHUHO, MOJOKO COKH, HOTYpTHI,
OpraHUYECKHE >KHJIKOCTH, He(MTENpoayKThl W T.I. J[s TpoBeaeHUs W3MEPCHUN B
Takux cpenax B aHaimzarope AKIIM-02 nmpemycmMoTpeHa METOIMKA «CHEIUaTbHOM
KaauOpoBKM» CeHcopa Mo arMochepHoMy Bo3ayxy. Ciemyer 3amMeTHTh, YTO
u3Mmepenus cO, B JaHHOM PEXUME OYIIyT MPOBOJUTHCS C MEHbBIIEH TOYHOCTHIO IO
CPaBHEHUIO C U3MEPEHUSIMU B BOJI€ BCJIEACTBUE OTCYTCTBUS IOCTOBEPHBIX CBEICHUM
0 TEMIIepaTypHbBIX 3aBUCHUMOCTSIX KOIPPHUIMEHTOB PACTBOPUMOCTH KHUCIOPOAA B
TUX JKHJAKOCTSIX. B JIaHHOM pexumMe KOMIICHCHUPYETCS TOJIBKO TeMIlepaTypHas
3aBHCHMOCTH MPOHHUIIAEMOCTH MEMOpPaHbI TI0 Kuciopoay. Ecinu Bamr ananuzatop Obut
OTKaJIMOPOBAaH B PEXKUME CIICUUATBLHON KaJIMOPOBKH, TO HEKOPPEKTHBIC ITEPEX0IbI U3
OHOW eIVHHIIBI M3MEpPEeHHMsi B Jpyryto OyayT 3ampemieHbl. B sTom ciydae Ha
JIUCIIIIee TIOSIBUTCS COOOIEHUE: «M3mepenus 6 smoti eOunuye 6yoym He KOPpPeKmHbl.
Buvibepume opyeyro eounuyy usmepenus, 1ubo nepekaiubpyiumecsy.

5.2. OOmme cBeieHNs MO KAJTUOPOBKE AaHAJIU3ATOPA.

Curnan ACpO, sBusercss JHHEHMHOW (yHKIMEH HWapUUaIbHOTO JaBICHUS
kuciopoza. [ToaToMmy mist KaTMOPOBKH aHATN3aTOpa HY)KHO UMETh BCETO JIBE TOUKH:
ATAJOHHYIO HYJIEBYIO TOUKY (Hampumep, “Homb-pacTBop”, YMCTHIM a30T, aproH Win
Jp.) W TOYKY, OMNpENENsIeMYI0 Cpelod C HW3BECTHBIM NapIUaIbHBIM JIaBICHUEM
KHUCIIOpO/a, HampuMmep, aTMOCHEpHBIA BO3AyX WIH TMOBEPOUYHYIO Ta30BYIO0 CMECh
(IT'C). IToHsATHO, YTO OT TOYHOCTH KATMOPOBKM 3aBUCUT TOUYHOCTh M3MepeHuil. Tak,
HAIpUMeEp, NMPU U3MEPECHHSIX B 00JACTH HU3KUX 3HaueHUW pO, TOYHOCTH aHAIH3a B
OOJbIIEH CTENEHU 3aBUCUT OT TOYHOCTH KaTMOPOBKM HYJIEBOM TOUKH, U HAOOOPOT,
TOYHOCTh W3MEpeHuil B oOmactu Oombmux pO, B OOJBINECH CTETICHW 3aBUCHT OT
TOYHOCTHU KaJIMOPOBKHU aHAJIM3aTOPA IO BO3AYXY.

['1aBHBIMU  OTIMYUTEIBHBIMU OCOOEHHOCTSAMM CEHCOPOB, HCMOJb3YyEMBIX B
coctae AKIIM-01, gBiArOTCA mNpenesbHO HHU3KOE 3HAYECHHE OCTATOYHOIO TOKa
CEHCOpa, ero CTaOWIBHOCTH BO BPEMEHU U OOCCIEUYCHHE «HEPA3PYIIAIOIICTO)
KOHTPOJISI aHAJIM3UPYEMON IKUJKOCTH. XapaKTEPUCTUKU CEHCOPOB IMO3BOJISIOT
OTKa3aTbCcs OT HEOOXOJUMOCTH KaJIMOPOBKM HYJIEBOW TOYKH B MPOIECCE
DKCIUTyaTallU. W OTPAaHUYUTHCS MPOBEICHHEM JIaHHOW IPOLEAYpPHl TOJIBKO MIPH
3aBOJICKUX PETYJIUPOBKAX U MPU MOBEPKaX.

Jns  xanuOpoBKM «BEpPXHEH» TOYKM TMPU  HKCIUTyaTallMM aHaJU3aTopa
peaNM30BaHbI CIEAYIONINE BUIbI KaTUOPOBOK:

® aBTOMaTHYecKas KaIHMOPOBKa MO aTMOC(HEpHOMY BO3AYXY;
e creruaibHas KaaTuOpoBKa.

ABTOK&HI/I6‘DOBK3 I10 aTMOCd)eDHOMV BO3AVXY.

]_—[JIH HCKJIFOUCHMS OIIHOKH KaJII/I6p0BKI/I, BOSHHKaIOHIGﬁ 13-3a W3MCHCHUM
BJIAXHOCTHU aTMOC(i)GpHOFO BO3yXd, aBTOMATHUYCCKYIO KaJII/I6p0BKy HCO6XO,I[HMO
IMPOBOAUTHL B BO3AYXEC, HACBINICHHOM ITapaMi BOJBI.
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[Ipu npoBeneHUU aBTOMATHUYECKOM KAIIMOPOBKU 1O aTMOC(HEpPHOMY BO3JIyXY B
aHAIM3aTOPE YUYUTBHIBAIOTCA PE3YJIbTaThl HM3MEPEHUS TeMIepaTypbl MEMOpaHbI ¢
nomolipio BcTpoeHHoro B AC natuymka temmneparypbl. [locie kommencanuu
TEMIIEpaTypHON 3aBHUCUMOCTU €€ IMPOHMIIAEMOCTH OT KHUCIOpPOAa pPaCCUUTHIBACTCS
ypaBHEHHE KaTuOPOBOYHOW TMpPSMOM, MOCTPOEHHOM B KOOpPAMHATAX: pPACUETHOE
3HaueHHE (PO2)pacy OT UCTUHHOTO (PO,),er B KANNOPOBOUHOM cpeie. biuaronaps sromy
KamuOpoBKa W H3MEPEHHE BEJIMYMHBI MapUUAILHOTO JaBICHUS  (CAUHUIIBI
U3MEpPEHUs: MM.pPT.CT., k[la) win MporeHTHOro coAepKaHusl KUCIOpOAA. (€TUHUIIBI
usMepenus: 00. %, %Hac.) MOI'yT IMPOBOAMTLCS Hpu Temueparypax or 0 go 50°C.
[Ipu u3MepeHun KHUCIOPOJa B KUAKOCTSIX B €IMHHUIIAX MACCOBOM KOHIEHTPAIMH
(Mr/nm, MKr/a, ppm) KOMIEHCUPYETCS TakKe TeMIeparypHas 3aBHCHMOCTb
koadduirieHTa pacCTBOPUMOCTH KHCIIOpoJa B Boje. [loaTomy m3MepeHne maccoBoi
KOHIIEHTpAIMU KHUCIOpPOJAa B BOJE TaKXKE MOTYT TMPOBOAUTHCS TMpU JHOOOM
temiiepatype B auanazone ot 0 10 50°C. Uuremiexryanbubie anroputmsl AKIIM-02
no3BoJIAT Bam npoBoauTh KaMOpPOBKY B JI000M BBIOpaHHOW €IUHUIIE U3MEPEHUS, a
3aTeM TIEPeXOAUTh B JIOOYIO JPYryl0 €IUHULY HW3MEpeHHs 0e3 IMOBTOPHOM
KaTMOpOBKU. AHAJIU3aTOpP CaMOCTOSTEIBHO OMPEJEIUT HEOOXOIUMOCTh BHECEHMUS
T€X WM HWHBIX TEPMOKOMIIEHCAI[MH, BBIMOIHUT BCE HEOOXOAMMBIE MEPECUETHI,
CBSI3aHHBIE C U3MEHEHUEM KaK M3MEpSIeMOl BEJIIMYMHBI, TaK U €AUHUIIbI U3MEPEHHUS.
Ecnu u3mepenust OyayT MPOBOAUTHCS B BOJAX C H3BECTHBIM COJIECOJIEPIKAHHEM,
aHaJIM3aTOp TAKXKE BHECET KOPPEKIMI0 Ha COJIEHOCTh. bojee Toro, B aHanu3aTope
AKIIM-02  BhoepBble  pealu30BaHbl  OPUTHMHAJBHBIE  QJITOPUTMBI  pacyera
KOHILIEHTpAllMd  KHUCJIOPOJIa, OCHOBaHHblE  HA  pe3yjbTaTax  TOCIEIHUX
(byHIaMEHTATbHBIX UCCIIEI0BaHUM MEXaHU3MOB u KOJIMYE€CTBEHHBIX
3aKOHOMEPHOCTEH pPACTBOPUMOCTH KHUCIOpOAa B COOTBETCTBUU C MOJEIbHBIMU
MPEICTABICHUSMH, YUYUTHIBAIOIIUMHU SIBJIEHUE «JIBOMHOUN copOorum». [4,5].

CrenuanpHas KaauOpOBKAa HMCIOJB3YETCS B TEX CiyyasiX, Korjaa Tpelyercs
IPOBOJUTh H3MEPEHMS] MACCOBOW KOHIEHTPALMM KHUCIOPOAa B SKMIKOCTAX, IS
KOTOPBIX TEMIEPATYPHbIE 3aBUCUMOCTH KO3(PPUIIMEHTOB PACTBOPUMOCTH KUCIOPOIa
elle HEJOCTATOYHO TOYHO YCTAaHOBJIEHBI. [[1s mpoBeAeHUs TaKuX HW3MEpPEeHU
(HampuMep, B He(dTenpoayKTax, MUBE, BUHE, KYJIbTYypaJbHBIX >XUJKOCTSX, COKax,
MOJIOYHBIX TPOJYKTax U Ap.) ¢ nomoipio ceHcopoB Tuna ACpO,, HeoOXoaumMo
IPOBOJUTH CHENUATBHYIO KaTuOPOBKY MO aTMOC(hEpHOMY BO3IyXy. B oTimnuue ot
ABTOKAJMOPOBKU B pPEXUME CIEHHUATbHON KAJIMOPOBKM AaHANU3ATOP KOMIIEHCHUPYET
TOJIbKO TEMIMEPAaTyPHYIO 3aBUCUMOCTb MPOHUIIAEMOCTH MeMOpaHbl. B 3TOoM pexume
HEKOPPEKTHBIE TEPEXOAbl U3 OJHOW €AMHUIBI U3MEPEHHUs B JIPYTYIO 3alpeIleHbl, O
yeM aHanuzaTop OyAeT cooOmath «M3mepenuss 6 >mou eounuye OyOoym He
Koppekmubl. Bvibepume opyeyro eounuyy uzmeperus, oo nepekaiubpyiumecsy.

5.3.001mmue cBeeHNSE 10 BBEICHUI0 KOPPEKIUN NP M3MePEeHnsIX.

5.3.1. Koppexkuusi Ha u3MeHeHHe 0aPOMETPUYECKOr0 1aBJICHUA.

N3mepsembie BenmuuHbl «IIporieHTHOE cofeprkanue KUciopoja B razax» (o0.
%) u «lIporeHT HaCKIIEeHUs KUIKOCTU KUCIOPO0oM Bo3ayxa» (% Hac.) HEe 3aBUCST
oT OapomeTrpuueckoro nasieHus. [losTomy npu U3MEpEeHHWH AAHHBIX BEJIMYUH C
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MOMOIIBIO CEHCOPA MapIMAIbHOTO JABJICHUS HEOOXOIMMO CIEIUTh 3a U3MEHEHUSIMU
oOmero 6apomerpuueckoro nasieHusi (B) ¢ nenbio uckimoyenus ero Bausaus. Ecin
OapomeTpuueckoe JaBieHue oTiauuaercsa Oosee yem 10 MM.pT.CT. OT AaBieHUS,
MMEBILIETO0 MECTO BO BpeMsl MOCIEIHEN KaTMOPOBKH, TO HEOOXOJIMMO BBECTH HOBOE
3HaueHue. [y 3Toro B pexknuMe yCTaHOBKH YCIOBUN M3MEPEHHs] HEOOXOAUMO BBECTH
TeKyllee 3HayeHue OapomMerpuueckoro jgaBiaeHus. [lpu sToM He Tpebyercs
IPOBOJUTh ABTOKAIMOPOBKY cHOBa. Te ke JeHCTBUSA MNpeANpUHUMAIOT IS
U3MEpPEHUs COJEP:KaHUsI KUCIOpOJAa MpPU TMOBBIIICHHBIX JABJIEHUSX, HANpUMeEp, B
Oapokamepax M cocyJax, padoTaromuX NPy U30BITOYHOM JIaBICHUMU.

[Ipu npoBeneHMM U3MEPEHUW NapIHUAIBHOIO JABAEHUS KHUCIOpoAa  WJIU
MacCOBOM KOHUEHTpAlMM KHUCIOpoAa B IKUIKOCTAX, BBOAUTH KOPPEKIHUIO Ha
U3MEHEHHE 0apOMETPUYECKOTO JaBJICHUS B MIPOMEKYTKAX MEXIY KaTuOpPOBKAMH HE
CIIEZIyeT, TaK KaK MapluuaibHOE JaBJI€HUE, HA KOTOPOE pearupyeT CeHCop OT OOIIEro
0apOMETPUUYECKOTO JIABICHUS HE 3aBUCHT.

5.3.2. Koppekuusi Ha COJIEHOCTb.

N3BeCTHO, YTO C YBEJIMUEHHEM COJIEHOCTH MAaccOBasi KOHIEHTpaUus KUCIOpOaa
B BOJHBIX pacTBOpax yMmeHblnaercs BeaeacTBue ddpdekxra Ceuenona. [lortomy npu
IIPOBEJECHUN U3MEPEHUN MAaCCOBOM KOHLIEHTPALIMHU KUCIOPOa (€AMHUIBI U3MEPEHHUS
MT/J, MKI/JI, ppm) B BOJIaX C coAep kKaHuEeM coliei 6oiiee 1 1/ HEOOX0AMMO BBOJIHUTH
KOPPEKLUI0 Ha COJIEHOCThb. CJIEyeT NMOMHHUTbH, YTO. PA3JMYHBIE COJU IO-Pa3HOMY
«BBICANMBAIOTY» KUCIOPOJ. OOBIYHO KOPPEKUHUI0 HAa COJEHOCTh  BBOAAT IIO
[I0Ka3aHusM KOHAyKToMeTpa B nepecyere Ha NaCl.

bonee anekBaTHBIM CpEACTBOM HW3MEPEHUs KOHIIEHTpaUUMU KHUCIOpoAa B
KHUAKOCTIX C HEU3BECTHBIMU KO3 uIimeHTaMu pacTBOpUMOCTH siBIsit0TCSE ACcO),.

5.3.3. Koppekuuss cucTeMaTHYeCKOWl  MOTPEIHOCTH  HM3MEPEHMIi:

Koadppuuuent «Kuakocrn-I"a3».

[Ipu anammse xunkoctedt a1 ACpO, XapakTepHbl CUCTEMATHYECKUE MOTPEUTHOCTH
u3Mmepenuid. [lpupona mogoOGHBIX omMOOK cBsizaHa ¢ HewpaeanbHOCThIO ACpO, u
noapoOHo omnucanHa B [1,2,6]. OTH OMIMOKK HPOSIBISIOTCA B pPa3sHULE MOKa3aHHUM
ACpO, B razoBoi (ase U IKUAKOCTH, -HAXONSIICHCS C HEH B COCTOSTHUU
JUHAMUYECKOTO paBHOBecus. B nureparype [6] sTa ommbka mojyuyusia Ha3BaHHE
KO3 PUIMEHT «KUAKOCTh-Ta3». s Hanbonee coBepiieHHbIX KOHCTpYKIuil ACpO,
KOA(DPUIIUEHT  «KUIKOCTb-ra3» cocTamisieT oT 2 10 6 % (T.e. moka3zanus ACpO,; B
KUJIKOCTU MeHbine nokazaHuit ACpO, B razoBoil ¢aze Ha 2-6%). s ACpO,-01,
ACp0O,-05 u ACpO,-06 kodpdULIMEHT «KUAKOCTb-raz» He mpesbimaeT 2.5 %. Jns
ACp0O,-03 u ACpO,-04 BenuunHa KOADPUIUEHTA «KUIKOCTh-Ta3» HE MPEBHIIIAET
COOTBETCTBEHHO 5 U 3.5 % mpu pacxojie aHaIU3UpyeMoit kujkoctu 6osee yem 0.5
n/gac. B ananmmuzarope AKIIM-02 peanu3oBaH anropuT™M BHECEHHs] KOMIICHCAIUU
CUCTEMATUYECKON ~ MOTPEIIHOCTU  (OKUJKOCTh-Ta3». MeToauka U3MepeHus Hu
porieypa BHECEHUsI KOPPEKITUU 3TOM ommuOku onucana B [Ipunoxenuu 2.

Biausinme ckopocTH NMOTOKAa aHaau3upyemou xuakoctu. Curnan ACpO,
3aBUCUT OT CKOpPOCTH IIOTOKa AHAIM3UPYEMOM IKUIKOCTH B OKPECTHOCTH
ra3onpoHuiaeMon MeMmOpansbl. JlJ1si MUHMMHU3AaLUM BIMSHHUS CKOPOCTHM TMOTOKAa Ha
u3MepuTenbHbI curHan napamerpsl ACpO, onTUMHU3UPOBAaHbl U BBIOPAHBI UCXOS
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U3 YCJIOBHS 00ECTICUEHUS «HEPa3PYIIAIOIIEr0 KOHTPOJIS» aHAIM3UPYEMOM KUJIKOCTH.
B ACpO,-01, ACpO,-05 u ACpO,-06 ucmonab3yroTcsi MHUKPOKATO/bl, MOITOMY
BJIUSIHUE CKOPOCTH MoToka Ha curHal AC He3HayuTeNbHO Ojarojgaps Majomy
NOTPeOJICHUIO KUCTOpoAa caMuM ceHcopoM. /[l oOecrieueHuss W3MEpeHuil B
MUKPOTpaMMOBOM  00JIaCTU  KOHIIEHTpAIlMi  HEOOXOAMMO TPUMEHSITh KaTOJbI
oonpirero nuametpa. [lostomy B ACp0O,-03 u ACpO,-04 uCHoIb3yrOTCS KaTOIbI
IUaMeTpoM 10 1 MM. DTH CEHCOpBI YyBCTBUTENIbHBI K CKOPOCTH ITOTOKA B IHAMA30HE
or 0 mo 1 s/gac. Ilpu ckopoctax mnortoka Oosee 1 Jj/dyac 3aBUCHMOCTH  CHUTHaJa
ACp0O,-03 u ACpO,-04 ot ckopocTh mOTOKa He3HauuTenabHa. l[losTOomMy mnpu
CKOPOCTSAIX MPOTOKA aHaJU3UpyeMou >kuakocTu Oonee 1 n/gac He Tpedyercs
MPUMEHSTh CHEIUATBHBIX TEPENIMBHBIX YCTPOMCTB M CTaOWIM3AaTOPOB pPacxoja.
[lenecooOpa3HOCTh MPUMEHEHUSI 3TUX YCTPOWCTB OINpaB/iaHa TOJBKO MPHU Pacxojax
MeHee 1 i/gac. ABTOMaTUYECKYH0 KOPPEKIMIO ONTMOOK M3MEPEHUs, 00YCIOBICHHBIX
MajJbIMH ~ pacxojaMd, MOXXHO OOecneyuTh NyTeM 3ajaHus Kod(duiueHTa
«KunkocTb-raz» NpeaBapuTeIbHO U3MEPEHHOrO MpH JaHHOM pacxojae. MeToauka
ompeneneHuss momnpaBoyHoro koddduuuenta - «KuakocTe-ra3» omucaHa B
[Tpunoxenun 2.

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJAIIUA 110
IKCIVIYATALIUU AHAJIN3ATOPA.

6.1. DkcrutyaTanus aHaiu3aTopa 0€3 03HAKOMJIEHHUSI C HACTOSIIIUM PYKOBOJCTBOM HE
PEKOMEHYEeTCH.
6.2. TexHnueckoe OOCIYyKMBaHHE AaHAIM3aTOpPA M PEMOHTHBIE PAOOTHI. AOJKHBI
MIPOBOJAUTHCA MPU OTKJIFOYEHHOM MMUTAHUU.
6.3. lTlepen mnoakimroueHreM OJOKa MHUTAHMUS CIEIYET HPOBEPUTH COXPAHHOCTH
M30JISIUMU THYPa U BUJIKU MOAKIIOYEHUS K CETH.
6.4. IIpu skcIuTyaTaluym aHAIN3aTopa 3aMperaeTcs:
- NPOMU3BOJUTH COCIMHEHHE U Pa3bCAMHEHHE KaOeyiel, 3aMbIKaThb KOHTAaKThl RS-

KaHajia IpH MOAKIIOYEHHOM K OJIOKY TUTaHUSI aHAIN3aTOPE;
- paboTaTh [PU HEUCIPABHOM aHAJIU3ATOPE;

[Ipu oOHapyKeHMH HEUCHPABHOCTH HEOOXOJUMO BBIKIIOUUTH aHAJIU3aTOp U
BbI3BATh CIELMAIIACTA.
6.5. He nonyckaeTcss IpUMEHSTH IIHYP U COEAMHUTENbHbIE Ka0eIH C IIOBPEXKACHHON
HU30JISIUCH;
6.6. Ilpu pabGore ¢ amMHIepoOMETPUUYECKUM CEHCOPOM CileAyeT CoOOJI0AaTh
OCTOPOKHOCTh, oOOeperasi CTEKIIHHY!O TWIb3y OT yzaapoB. llpu nnurensHOM
XpaHEHHH aMIEpPOMETPUYECKOro - CeHcopa B HepaboueMm coctosHuu (Oomee 6
MECSILIEB) HEOOXOAUMO CIIHTh PACTBOP 3JIEKTPOJIMTA, MPOMBITH KOPIIYC CEHCOpa
JTUCTUITUPOBAHHOM BOJIOM M OJIETh €r0 HA aMIIEPOMETPUUYECKUil ceHcop (cM. 1. 3.7).
[Ipy ycTaHOBKE aMIIEPOMETPUYECKOIO CEHCOpa B H3MEPHUTEIBHYIO KaMmepy
HEO0OXO0/IMMO MPOBEPUTH HATMYKE TEPMETUIUPYIOIIET0 KOIbLA 4 U YINIOTHUTEIBHOIO
koJmauka 11 (cm. puc. 4.2).
6.7. Ilpu pabore u MexperiamMmeHTHOM oOcimykuBanun AC He [Homyckaercs
NPUKJIAABIBaTh Mexanndeckue ycwus kK kabemo AC. [lpu pabore miam AIuTeI-HOM
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xpanenun AC c¢ pacTtBopoM asekTpoiuTta (Oosiee 1 roma) MOTYT BO3HUKHYTH
TpyIHOCTH ¢ pa3zbopkoii AC u3-3a BBICBIXaHHMS pacTBOpa JJIEKTPOJIUTA M
Kpuctamuuzanuu cojieii B kopryce AC. B stoM ciyuyae HEoOXOAMMO OTKPYTHUTb
raiiky 1 (cM. puc. 4.2) U ¢ MOMOIIBIO MITTPUIIA 3ATUTh | MJT TUCTUIITUPOBAHHOMN BOJIBI
B BEpPXHIOIO YacTh Kopmyca 2. 3aTeM YJalduTe Tra3olpOHUIIAEMYI0 MEMOpaHy H

norpy3ute TopuoByro yacte AC B crakaH ¢ Bomou. Yepes 2 — 6 wyacos
aMIIEpOMETPUYECKHUI CEHCOP MOYKHO J1OCTaTh M3 KOPILyca, HE MPUKIAbIBasi 0COOBIX
YCUJIAM.

6.8. Bo wu30exaHue 3arpsi3HEHUs JJIEKTPOJAHOW CHCTEMbl HE JIOIyCKaeTcs
MIPUKACATHCA PYKaMU K MOBEPXHOCTH JIEKTPOIOB.

6.9. Bo u3bexkanue noBpexaeHus kabems ceHcopa B MECTAX COEIMHEHUS C CEHCOPOM
U C pa3beMOM HE0OXOIuMO COOJI0JaTh AKKYpaTHOCTb NP HaMOTKE KaOess Ha
KaTYIIKY.

6.10. Bo u3bexaHue BbIXOJa U3 CTPOSl aKKyMYJISITOPHOM OaTapeu BpeMms 3apsja He
JOJKHO NTpeBbIIATh 24 yaca.

7. MOATI'OTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCIOPTMPOBAaHUS B YCJIOBHUAX OTPHULATENbHBIX TEMIIEPATYP
aHaJIM3aTOPbl B TPAHCIIOPTHOW Tape JOJOKHBI OBITh BBIICPXKAaHbI HPH HOPMAIbHBIX YCJIOBUSAX HE
meHee 4 = yacoB. Ilpu TpaHCIIOPTUPOBKE B  YCIOBUSX OTPULATENIBHBIX  TEMIIEpaTyp
aMIIEPOMETPUYECKUE CEHCOPBI - HE 3aIOJHAIOTCA PAacTBOPOM JJIEKTPOJIATA, O 4YEM JENaeTCs
COOTBETCTBYIOIIAS 3alMCh Ha CTP. 2 HACTOALIEr0 pyKoBojACTBa. B aToMm ciiyyae Bam HeoOxoaumo
BBITIOJIHUTH Ollepanuu 1. 3.3.

7.1. O01He TpeOOBAHUS K YCTAHOBKE AHAJIU3ATOPOB KUCJI0POJA.

Anammszaropsl AKIIM-02 npenHasHaueHbl Uil TPOBEACHUS HW3MEPEHUN B
71a00paTOPHBIX, MPOMBILUIEHHBIX WM TOJIEBBIX YCIOBUAX. B 3aBUCHMOCTH. OT
BapuaHTa WCIOJHEHHS  aHajIu3aropa amMIepOMETPUYECKUH  CEHCOP  MOXKET
YCTaHABIUBATLCS B WM3MEPUTEIBHYIO Kamepy, (pepMeHTep, OMOpeakTop, a’3pOTEHK,
TpyOOIIPOBOJ MIIM HETIOCPEACTBEHHO B aHAJIM3UPYEMYIO CPELy.

[Ipn npoBeneHNN U3MEPEHNN KOHLIEHTPAMKU KUCIOPOJa B OTOKE JKUIKOCTEN
WM Ta30B, PEKOMEHAYETCS Ha JIMHUM BXOJAa aHAJIM3UPYyEMOUW MpoObl YCTaHOBUTH
peryssTop AaBieHUsS (Ipoccelib) U XONOAWIbHUK. Perynsartop naBieHus J0JKEH
o0OecrieunBaTh _ PEryjJupoOBaHUE  pacXoJa  aHAIM3UPYEeMOH  mpoObl  4epes
mmeputenbayto kamepy AC B auanaszone ot 1 go 10 n/gac. XoqoguinbHUK AOTKEH
obecrieunBaTh OXJIAKICHUE aHAIU3UPyeMoil mpoOsl 10 Temmneparypsl 0 — 50°C. C
LEJIbI0 YMEHBIICHHUS] BPEMEHM TPAHCIIOPTHOTO 3ama3piBaHusl U 3PQPEeKToB “mojacoca
BO3/lyXa~ PEKOMEHIYeTCs aHalu3aTop YCTAaHABIMBATH B  HEMOCPEICTBEHHOU
Oonu3ocTH OT MPoO0OTOOPHON TOukW. s MOABOAA aHAaTU3UPYyEeMOM MpoObI K
u3MmeputenbHoil kamepe AC nomyckaeTcsi uemnolsib3oBanre Tpyoku u3 [IBX miuHoit
He Oosiee 1 M ¢ BHYTpPEHHUM JUaMETpOM He MeHee 4 MM M TOJIIMHON CTEHKH HE
Menee | mwm. Tlpu npoBeaeHUM U3MEpPEHUN KHUCIOpoJa B MUKPOrpaMMOBOM 001acTu
KOHLIEHTPAllMU HCII0JIb30BaHUE TPYOOK M3 CHJIMKOHOBOM PE3WHBI HE JOMYCKaeTCs.
CnuB aHanmu3upyeMou mpoObl JOJKEH OBITh CBOOOAHBIM. J[Jiss 3TOro Jomyckaercs
ucnosib3oBanue Tpyoku u3 [IBX ¢ BHyTpeHHuM auamerpoMm He meHee 4 MM. [l
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yA00CTBa MOAKIIOYEHUSI BXOAHOW TPYOKH K MPOOOOTOOPHBIM TOYKAM B KOMILIEKT
MIOCTaBKHU BKJIFOYEHBI INIACTMACCOBBIE IEPEXOIHUKU.
7.2. BKiIlo4eHne aHAIM3aTopa

BxirounTe ananmzaTop ¢ MOMOIIBIO KIaBUIIN «BKi», yaep:KuBas €€ B TCUCHUE
5 cek. Ilocnme BkiIrOUEHUs aHAIM3aTOpPA Pa3fgacTcs 3BYKOBOW CHUTHAN, Ha JUCILIEE
CHaYajia TOSIBUTCS JIOTOTUIT (DUPMBI « », a 3aTeM aHaJIn3aTop
MIEPEUZIET B PEKUM U3MEPEHUM.
IIpumedanue. s mossipu3aliiv 3JEKTPOJOB aMIIEPOMETPUUYECKOrO CEHCOpa OH
JIOJIKEH OBITh MOAKIIOYEH K U3MEPUTEITLHOMY YCTPOUCTBY aHAIU3aTopa B TeUeHUe 9-
12 yacos.

8. HACTPOMKA U YIIPABJIEHUE PEXKUMAMMU
PABOTbBI AHAJIM3ATOPA.
8.1. Briuirouenue anajmu3aropa u HHTepgeiic mporpamMmsl.

BrurounTte ananuzatop. B pexxume wu3MepeHus Ha JAUCIUIEE aHAJIM3AaToOpa
0TOOpaXKaroTCsl pe3yJIbTaThl M3MEPEHUs KOHLEHTPAMM KHUCIOpOoJa B BbIOpaHHOU
€IMHULIE U3MEPEHMSI, TEMIIEpATypa, BpeMs U aara (cM. puc. 8.1).

—— MHaukanus npeBblllieHns AUana3oHa MIKajlbl caMonucia
WMuaukanus BKIOYeHNs (BBIKIIOUYEHNS) 3BYKOBOM CUIHAJIN3ALUN
WMHaykanysi pOTOKOJINPOBAHUS B YHEPIOHE3aBUCUMYIO IIaMATh
Wuaukanusi  NpeBbILIEHUsT BEPXHEro (HUXKHETO) YpOBHS

CUTHAIU3aluU
M l— WNupukanust BKIIFOYEHUS AJIEKTPOHHOTO OJIOKHOTA

] (=
@ B |E 2 2 .G -.C C:I CTpoka  «HKOHOK» . M  IOKa3aHUS

TeMIIepaTyphbl
[Tokazanust kuciopoga B BbIOpaHHON
eMHUIIE U3MEPEHUS

:3: |:| i ll:| ..DE ‘ (:] BpeM}I,VlIaTa HU3MCPCHUA U 06031:1}3'-ICHI/I€
YCIIOBUI MPOBEACHUS U3MEPEHUM:

I — u3mepenus B razoBoil ¢ase;

K — u3mepeHnus B KUAKOCTSIX;

C — u3mepeHus B COJEHBIX BOJAX.

Puc. 8.1. OkHO pe3ynbTaTOB U3MEPEHHS.

CHuzy oT aucruiess aHanuzatopa (cMm. puc. 5.1) pacmosioxkeHa KiaBuarypa,
cocTosAlas U3 BOCbMU KjiaBull. € MOMOIIBIO 3TUX KiaBull Bel ynpasisere paboToit
aHanuszaTopa. Jlucrield uMeeT MOJCBETKY, 4YTO CO3/JaeT ynoOcTBa B paboTe ¢
aHAJIM3aTOPOM B 3aTEMHEHHBIX MoMmelleHusX. KilaBuiiy KiaBuUaTypbl BBIIOJIHSIOT
ciemytontue GyHKIAN:

@ - KJIaBHIIad BKIIOYCHUA-BBIKIIOYCHUS ITUTAHNA,
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- KJIaBHUIIa BKIIIOUYCHUA-BBIKIIOYCHUA ITOACBCTKHU,

- knapuina «BBO/I» Bemonnser ¢pynkuun Bxoga B 'JITABHOE MEHIO,
BBOJIa JaHHBIX, BBHIOOpAa OMIIMHA MEHIO U YTBEPAUTEIBHBIX OTBETOB «JA» Ha
BOITPOCHI, BBICBEUMBAaEeMbIe Ha rpad)iuecKoOM AMCILIEE;

C - xmaBuma «CBPOC» BBIONHAET  (DYHKIHMIO OTKa3a. OT BBIIOJHEHHS
MpeJIaraéMbiX Ha JUCIUIEE JEUCTBUM M BO3BpATa K MPEAbIAYIIMM ONUusM MeHo. C
MOMOIIBI0 JTOM . KIABUIIM TaKXe JatTCs oTpuuarenbHbie oTrBeThl «HET» Ha
BOIIPOCHI, BhICBEUMBaeMble Ha rpadudeckom auciiee. [Ipu cpabatbiBaHUU 3BYKOBOM
CUTHAJIN3ALMM YJICP)KAHUE ITOM KJIABUIIM B HAXKATOM. COCTOSSHUM B TE€UYEHHUE 5 CEK.
Otknroyaer 3ByKOBOM curHajd. [loBTOpHOE ynaep:kaHuWe 3TOM KJIABUIIM BKIIFOYAET
3BYKOBOM CUTHAIL.

YeTblpe KIABHUIIM, PACIOJIOKEHHBIC B yIJIax pomoa,
A BEIIOJMHAIOT  (QYHKIMM  TIEPEMEIICHUs  Kypcopa B
HaNpPaBJICHUSAX, YKA3aHHBIX CTPEIKaAMHU.

Korma ananusatop TpeOyeT BBECTH 4YMCIOBBIC WM
4 > CUMBOJIBHBIE  3HAYE€HUWs, KJIABUIIAMU CO  CTPEJIKAMH
«BITPABO», «BJIEBO»  BblOMpaeTcss 3HAKOMECTO ISt

BBOJ1a KOHKpETHOU 1u(pbl ik cuMBoJia. C MOMOIIBIO ATUX

KJIAaBUIII TAKXKE OCYIIECTBISACTCS (PYHKIMS MPOTUCTHIBAHUS
v JAHHBIX, 3alMCaHHBIX B HSHEPrOHE3aBUCUMYIO MaMSATh
MPOTOKOJIA U SJIEKTPOHHBINA OJTOKHOT.

Korga ananuzatop TpeOyeT BBECTH YHCIIOBBIE WJIM CHUMBOJBHBIE 3HAUYCHMS,
kiaBumu  co  crpenkamu  «BBEPX», «BHU3»  BoimonHswT — QyHKIUIO
(TPONHUCTHIBaHUS («OOJIBIIE» M «MEHBINE») W BBIOOpPA KOHKPETHBIX Iu(p wim
CHUMBOJIOB.

B oxne «M3mepenue» npu Haxartuu - kiaBuimm «BHU3» ocymectBisieTcs
3alUCh JAHHBIX B AJIEKTPOHHBIN OJIOKHOT.

OnnoBpemenHoe  Haxatue kiaBum «BHU3» u  «BBOJ/l» B  okHe
«KAJIMBPOBKA» 1103BOJIIET BOMTH B CIyKE€OHOE MEHIO.

Onmuu  cry>keOHOTO  MEHIO TO3BOJIAIOT TPOBECTH KaTMOPOBKY JaTdyvKa
TEMIIepaTyphl M AJIEKTPOHUKH U BBECTH 3HadeHHE KodhduimenTa «KuakocTb-rasy.
OnnoBpeMennoe Haxkatue kiaBuil «BHU3» u «BBOJ» B 0kHE yCTaHOBKHU YCIIOBHIA
U3MEPEHHUH NTO3BOJIUT BaM BOCCTaHOBUTH 3aBOJICKME HACTPOUKH aHAJIMU3aTOPA.

Bo Bpems paboThl aHanu3aTopa Ha JUCILIEE MOTYT MOSBIISITHCS COOOIICHMUS:

Hoocanyiicma nooosxcoume - 510 cooOUIeHUE MOSABISETCS MPU OBICTPOM
M3MEHEHMH CHTIHAJIA JaTYMKa BO BPEMsS ABTOMATHYECKOH PETYIMPOBKH YCHUIICHUS
V3MEPUTEIIBHOTO YCTPOMCTBA.

CEHCOP HE IIOAK/IDYEH — 510 coob1ienye mosBIsSeTcs, KOTIa CEHCOp He

MOJIKJTFOUEH K aHAJIU3aTOPY WIIM TTOBPEXK/IEH ero Kadeb.
H3zmepenusn ¢ ymoit eounuye 0yoym nekoppekmusl. Boioepume opyzyio
COUHUUY U3BMEPEeHUA, U0 nepeKanudpyiumecb - 310 COOOLIECHHUE
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nosiBisieTcs, eciu Bam ananuzatop ObUT OTKAIMOpPOBaH B PEXHUME CIHEIUATBHON
KamuOpoBKM, W Bbl mbITaeTech W3MEHHUTH U3MEPSEMYI0 BEJIUYMHY MacCOBOMU
KOHLIEHTpAllud Ha EJUHUILY W3MEpPEHHUs MAPIUAIbLHOTO JaBICHUS WM OOBEMHBIC
MPOLICHTHI.

HecMmoTpst Ha J0BOJBHO CIIOKHOE€ M Pa3BETBICHHOE MPOTPAMMHOE
oOecrieyeHue, aHauu3arop HMeeT MpocTod u  yaoOubii jns  Ilonmb3oBatens
nporpaMmHbii uHTepderic. bonbiiol rpaduyeckuii AUCIUIEM W KIaBUATypa U3
BOCBMM KJIABHUII TMO3BOJISIOT - [lonb30oBarento ympaBisaTh pabOTON aHaIM3aTopa,
OCYUIECTBIISITh Pa3IMYHbIE BUJIBI HACTPOEK M KaJIMOPOBOK, 3alUCHIBATh U BBIBOJIUTH
uHpopManMIi0 Ha JMCIUIed aHaiM3aTopa ~ M Ha Kommbiotep. - [lonmb3oBanue
aHAJIM3aTOPOM MPEIEIbHO MPOCTOE U CBOAUTCS K BHIOOPY HY>KHBIX ONIMN B MEHIO U
OTBETaM Ha BONPOCHI, BHICBEUMBAEMbIE HA JMCILIEE, C TOMOIIBIO ABYX KiIaBull «Jla»
(BBon) u «Her» (COpoc). AIropUTMBE yIIpaBiIeHUS MOCTPOSHBI TaKUM 00pa3oM, 4TO
aHaJIM3aTop «BEAECT» OIlepaTopa, MCKIKYas BO3MOXKHBIE COOM M OIIMOKU B €ro
pabore. IlpuBenennoe Huxke onucanue uHtepgeiica Ilomp3oBarens nomoxer Bam
OBICTPO  OCBOMTH paboTy ¢ aHanuzaropoMm. - [Ipu omnmcanum wuHTepdeiica
[Tonb3oBaTens HaA WILTIOCTpAIME Ka)K0ro OKHA - yKa3bIBAETCA LIENOYKA ONUUHI, TPU
BbIOOpE KOTOPBIX BbI BEIXOUTE HA 3TO OKHO.

8.2. I''1aBHOE MEHIO.

JAucnien JaHHBIX p—> T[JIABHOE MEHIO
s Bxoma B riaBHOe MeHIO Haxkmurte kiaBuily «BBO/l». Ha aucnee

x - - —— aHajM3aTropa MOSIBUTCS OKHO,
**TITAEHOE MEHH** **TJJABHOE MEHIO**, moxasaHHoe
FEanmbroen Ha puc. 8.2-1.
oS O B 5TOM OKHE C NOMOIIBIO KIIABMILI
NMarHOCTHES nepemMenieHus Kypcopa Bwl MoxkeTe
Hp OTOEATIHDOES HILS BBIOpaTh OJTHY U3 TISTH OIIIHM.
Exopmor
Puc. 8.2-1. OxHo «I'11aBHOE MEHIO»

KanubOpoBku - Bxon B menio «KanmuGpoBku» mo3BoiutT Bam BBIIOIHUTH
aBTOKaIMOpPOBKY MO arMochepHoMy Bo3ayxy, kamuOpoky mno III'C wnmm cneu-
kaOpoBKy (moapoodHoe onucanue pexxnma «KAJIMBPOBKA» npuBeneHo B 11. 9.).

YcraHOBKHM - Bxog B MeHIO «YCTaHOBKH» ITO3BOJMT BaM BBeCTH
O0apoMeTpuuecKoe JaBlieHHE, COJEHOCTh, BBIOpPATh HU3MEPSIEMYIO BEIUYHUHY U
SAVHUITY W3MEpPEHHUs KHCJIOpPOJa, YCTAaHOBUTh Yachl W HACTPOWTHh HWHTEpQEHCHBIC
yCTPOMCTBA. DTO MEHIO HCIONB3YeTCs JI HACTPONKM aHAIMW3aTopa Ha pELICHHE
KOHKPETHBIX 3a/1a4 aHAJTUTHYECKOTO KOHTPOJIS KUCIOPO/Ia.

Juciuieif JaHHBIX - T=> rJIaBHOE MEHI0 ™ yCTAHOBKH
B riiaBHOM MeHIO BbiOepuTe Onuuio «YcrtaHoBkW» M Haxmute «BBO/». Ha

nucIiee aHanm3aropa nosBuTcs okHO, **YCTAHOBKA**, n300paxkeHHOE Ha pHC.
8.2-2.



FEVCTAHOBEA®*
Vo MOEMAM MESM-HTHM.
B STOM OKHE C IIOMOIIBIO  KJIABHII ENMHEMI] MEMePeHMA

nepeMenieHust Kypcopa Bwl Moxkere BbIOpaTh E‘EH'I'E]::@:&I-B: OE:
OJIHY M3 YETBIPEX OILIM. SCTaHOERS HalloE

Puc. 8.2-2. Oxno «YCTAHOBKA» T ———

JAuarHocTuxka — Bxox B ommmio «JIMATHOCTUKA» mossoaur Bawm
BBINIOJIHUTh ~ JIMArHOCTHUYECKHE TECThl. OTAEJIbHBIX OJIOKOB = HM3MEPHUTEILHOIO
YCTPOMCTBA U aMIEPOMETPUYECKOTO CEHCOPA.

JluciJieil JaHHBIX "> [JaBHOE MEHI0 > IMArHOCTHKA
B rtmaBHOM MeHIO BwIOEpHTE

FEIHATHOCTHEL™® omuato  «JAATHOCTUKA»  u

B Camoo ra Haxmute «BBOJ/l». Ha aucmee

- - . aHajau3aTopa TIOSIBUTCS OKHO,
HMZIITIsA

'II-[IEL]: Jp— **IMATHOCTUKA**, wu3o0paxeH-

HOeE Ha puc. 8.2-3.

Puc. 8.2-3. Oxno JMATHOCTUKAY.

HpOTOKOJII/IpOBaHI/Ie - Bxox B onmuwo «IIPOTOKOJIMPOBAHUE»
MO3BOJIUT BaM 3a7aTh MHTEpBal BpEMEHU ISl IEPUOJUYECKON 3alIMCHU PE3YyJIbTATOB
U3MEPEHUN B HSHEPrOHE3aBUCUMYIO IMaMSTh, OCYILIECTBISITH BKIIOYEHUE U
BoikiitoueHue pexuma «I[[IPOTOKOJIMPOBAHUWE), BbIBOAWTH  PE3yIbTaThl
V3MEPEHUN Ha AUCIUIEN aHalu3aTopa M KOMIIBIOTEP, a TAKKE MPOU3BOJIUTH yIAICHHUE
JAHHBIX U3 SHEPrOHE3aBUCUMOM MaMsITH.

Juciuieii JaHHBIX T™> TrjIaBHOE MEHI0 ™> IPOTOKOJHPOBAHME
B rnaBHOM wMmeHIO - BbIOEpHTE

*MPOTOEOIIHEPOELAHHME® om0 «[TPOTOKOJIMPOBAHUE»
PEATATE METEREST n Haxmure «BBO/». Ha nucnnee
BRI TS TR aHaJIM3aTOpa MOSIBUTCSA OKHO

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

EalpoIl IaHHEX
Oy MCoPITE ITSMATEH

Puc. 8.2-4. OxHO
«[TPOTOKOJIMPOBAHUME)»

DJIEKTPOHHBIN OJIOKHOT - Bxoi B omimio «BJIOKHOT» nossonut Bam
OCYILECTBUTH BKJIFOUEHUE M BBIKIKOYEHNE PEKMMA 3AIMNCH JAHHBIX B AJIEKTPOHHBIN
OJIOKHOT, BBIBOJIUTH PE3YJIbTAaThl U3MEPEHUN Ha JUCIUIEH aHAIM3aTOpa U KOMIIBIOTED,
a TaKkKe IMPOU3BOAWTH YIalleHHE JAaHHBIX M3 OJIOKHOTA. 3amuch JaHHBIX B
ANIEKTPOHHBIN OJ0KHOT ocymecTBisiercs B okHe «M3MEPEHUE» naxatuem Ha
kiaBuiy « BHU3».
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Jucniieid JaHHBIX C—> rJaBHOE MEHI0 ©—> JJIEKTPOHHBI 0JJOKHOT
B riaBHOM MEHIO BBIOEPHUTE OIIIHIO

SNEETPOHHIH «BJIOKHOT» u nHaxmure «BBOJI».
BEIOEHOT Ha auciuiee aHanmsaTopa MOSBHTCS

ok %

BTy 1iTn OKHO SJIEKTPOHHBLIN

Oy MoTHTR
[Tpocwore

BJIOKHOT**, wu3zo0paxeHHoe . Ha
puc. 8.2-5.

Puc. 8.2-5. OKHO
«JIEKTPOHHBIN BJIOKHOT

8.3. Menw «YCTAHOBKA»

Jducnien zlaﬂﬂblx“::> IJIaBHOE MEHI0 I—> YCTAHOBKH IC—> YCTaHOBKA
Ot0 MeHo (cM. puc. 8.3-1) ucnonb3yercss mjis HAaCTPOMKHM aHaNIM3aTopa Ha

VT AHOEE L+ peumenue KOHKPETHBIX 3aJ1a4

AHAJIUTHYCCKOT0 KOHTPOJST KHCIOpOoJa.
VO TIOBEIIL MO —E LT Bxoa B MEHIO «YCTaHOBKa» IIO3BOJIUT
E .]I I u R I:. =HIAE Bam BBectu JaHHBIC 110  YCJIOBHAM
Heare 2] ‘i‘ = I'-‘:[C OE IIpOBCACHUS U3MEPEHN, BBIOpATh
VoS HOERS Y aroE A3MEPIEMYIO BEIAYMHY W EIUHULLY

A3MEPEHUS KUCIIOPOJa, YCTAHOBUTH YaChI

U HACTPOUTH UHTEP(EHCHBIE YCTPOUCTBA.

Puc. 8.3-1. Oxno «YCTAHOBKA»

YcTraHoBKa yCJI0BMH U3MEpPEeHHH.
MeHi0 ycTaHOBKAa T—> yCTAHOBKA YCJIOBHH U3MepeHuii
[Ipu BBIOOpEe omiuu «YcioBuil u3MepeHuit» (cMm. puc. 8.3-1) Ha nucree
aHaJau3aTopa OTKPBIBAETCS OJHO M3 TPEX OKOH B 3aBUCUMOCTH OT YCTAHOBJICHHOM
peABAPUTEABHO €AUHULIBI U3MEPECHUSL. 3
’ EI:)JII/I B  OIIMH «chTaHOBKa VCTAHOBEA ?C{IDEHH
€JIMHULl  M3MEPEHUs» ObUIM BHIOPAHEI MZMEPEHHMH
eAUHUIIBI u3MepeHus: 00. % unu % Hac.,
TO Ha JUCTLIEE aHanM3aTopa
BBICBEUMBAETCSI OKHO, II0Ka3aHHOE Ha

puc. 8.3-2

¥ Bapou. DAEIeHMS
CoNeHoCTh

Puc. 8.3-2 OxHO ycTaHOBKH 0apOMETPUYECKOTO JaBICHUS.
[Ipu Haxxatuu knaBuy «BBon» Ha AucIiee aHAIU3aTOPa MOSBUTCS OKHO IS
BBOJIa  JIaHHBIX  Oapomerpuyeckoro  ngasienus (puc. 8.3.-3). 3HaueHwue
0apoMeTpUUECKOro JAaBJICHUS BBOJUTCS C IOMOIIBIO KJIABHUII ITEPEMEIICHUsS] Kypcopa
u knapuiu «BBOI».
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- . - 3 X o ..: . x E
-EdBII’:H}fEEi_II'EI',IaA MY Puc. 8.3-3 OkHO yCTaHOBKH

6ap0M€TpI/ILI€CKOI‘O JAaBJICHUA
Fe0.0 vt

MeHI0 yCTaHOBKA T™> yCTAaHOBKA YCJIOBHIi H3MepeHuii
Ecnu B onumu «YcTaHOBKa €IMHMIL U3MEPEHHUsD ObUIM BBIOPAHbI €IMHULIBI
MU3MEPEHMSI MACCOBOM KOHILIEHTpALMM KUCJIOPOAA, TO MPHU BbIOOpE ONIUH «Y CIOBUN

= - - u3mepeHui» (cMm. puc. 8.3-1) Ha aucree
YCTAHOBEL ¥ C{IDEHH a”Haju3aTopa OTKPBIBACTCS OKHO,
MZMEPEHHMH TIOKA3aHHOE Ha pHC. 8.3-4.
¥ Bapou. TAETIeHME
CoMEHOCTE Puc. 8.3-4 OxkHO YCTaHOBKH
0apoMeTpUIECcKOro JTABIICHUS u
COJICHOCTH

IIpu BeIOOpe onumu «ConeHOCTh» .

T - - 'r A —y - -
Ha JMCIUIee aHanm3aTopa BeiceumBaercs | + LA HOBEL COJTEHOCTH
OKHO MOKa3aHHOE Ha puc. 8.3-5.

02007

Puc. 8.3-5. OKHO yCTaHOBKH COJIEHOCTH

C moMoIIpI0 KJIaBHUII MIEPEMEIICHUS
Kypcopa u kimaBumm «BBOJ/l» ocymiecTBiasiercs BBOJ 3HAUEHUS COJEHOCTU B
aHaJIM3UPyeMOH KUJIKOCTH B iepecueTe Ha NaCl.

MeHI0 yCTaHOBKA I >yCTAHOBKA YCJIOBHI H3MepeHMi
Ecnu B onuuu «YcraHoBKa eIUHUIl U3MEPEHUs» ObLia BhIOpaHa U3MepsieMast
BEJIMYMHA MapIUaIbHOLO JIABJICHUsS KUcIopoda (MM. pT. cT., klla), To mpu BeIOOpE

Wi a5 S e T - onuuu «YCIOBUN HU3MEPEHHI» (CM. pHC.
FUTAHOBEA VCOIIOEMHM 8.3-1) mwa  mucriee  aHaJIM3aTopa

HESMEPEHI I OTKpBIBAETCS OKHO (pHc. 8.3-6).

P Eapon. DaEITSRIIE
Fruopwoore Taz

Puc. 8.3-6. OxnHo ycTaHOBKHM Oapo-
METPUYECKOTO JaBJICHUS U BBIOOPA CPEIIBI
re Oy1yT mpoBoauThCst u3mepenus pO,.

[Ipu  BeIGOpe ommum  «Kuakocte/'a3z» Ha  OucIuiee  aHaIM3aToOpa
BBICBEUMBACTCSl OKHO MOKa3zaHHOe Ha puc. 8.3-7. C OMOIIBIO KJIaBUII TIEPEMEIICHHUS
kypcopa n kmaBumu «BBOJI» ocymecTBiasiercss BBIOOp cpeabl Tae OyayT
npou3BoaAUThCsl u3Mepenust pO, (B KUIKOCTH WM B ra3oBoil (asze). [Ipu BriOOpe
omuuu  <«OKUaKOCTR»  aHanmmM3atop OyJeT aBTOMAaTHYECKH  KOMIIEHCHPOBATH
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AaHaNnMzY
CHUCTEMATHYCCKYFO MOTPEITHOCTh
U3MEPEHUH, U3BECTHYIO kak | BAMIEOCTE
kodppunment «Kuakocts-I'az» (cMm. 1. [a=
5.3.3).

Puc. 8.3-7. OxHo BeIOOpa B Kako# cpejie Oy IyT MPOoBOAUTECS n3mepeHus pO,.

YcTranoBka CIMHUII U3MEPCHUSA
Jucnuieil AaHHBIX T—> rjJaBHOe MeHI0 T—> YCTAHOBKH —>

YCTAHOBKA €IUHUIl U3MepeHust
IIpu Bxome B omnuui «YCTAHOBKA eaunuil u3mepeHus» aHaIU3aTOp
" npeuiaraetr Bam BbrIOpaTh M3MEpSIEMYO

) v 1 .:: 5 ) LT

BHEEP%%%I.‘FIIT‘I:{;EE;IEH'F L BennunHy. Ha jgucruiee ananmuzaropa
s i 3 BBICBEUMBACTCS OKHO, ITOKa3aHHOE Ha

FHaccoras moHIIEHTD. puc. 8.3-8
[MpoeETHOS COXSTH.
[TapIManTeHOoS TAETT. Puc. 8.3-8 OkHO BBIOOpa U3MEPIEMOM

BCIINYUHBI.

C noMouiplo KJIaBUII NEPEMENIEHHs] Kypcopa BbIOEpUTE OJIHY W3 OMIMK Ha
nucriee (cm. puc. 8.3-8) m Haxmute kiaBumy «BBOJ». B 3aBucumoctu oT
BBIOpaHHOM Bamu oniuu Ha JUCIIICE TOSBUTCS OJTHO U3 TPEX OKOH.

BHEEFHMTE E,I[];‘II-II'I]'J;:'-"J
M=MEFEHHA E:HEEP_I‘ITE ETHHHIIY
. zgzri_."'_'q. M=MEPEHIMA
MBS T OB REMHES TROIISETE
E L [IpolIeHTHE HackUEH .
—- EHEEFMTE ETMHHMITY
Puc. 8.3-9a H=EMEPEHMA
Puc. 8.3-96 ,_
MM pTLOT.
Puc. 8.3-98 mlla

8.3-9. OxHa BbIOOpA €AMHUI] U3MEPCHUS.

B nepBom okHe (cm. pue. 8.3-9a) anHanuzatop mnpeanaraer Bam BbIOpath
€IMHHULY M3MEPEHUs MacCOBOW KOHLEHTpPALUU KUCIOpOoJa MpU HU3MEPEHUSIX B
KUIKOCTAX: MI/i; MKr/An ppm. Ilpu mpoBeneHMn u3MepeHUN B ITHX €IUHHUIAX
aHallM3aToOp BHOCHT TEPMOKOMIICHCAIIMIO, KaK Ha CBOWCTBA Tra30MpOHHUIIAeMOMN
MeMOpaHbl CEHCOpa, TaK M Ha TEMIEPaTypHYIO 3aBHUCHUMOCTh KOd(PQUIMEeHTa
pPacTBOPUMOCTHU KUCIOPO/Ia B BOJIE.
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Bo BTopom okxue (cMm. puc. 8.3-90) ananmuzatop mnpennaraet Bam BbIOpaTh
o0beMHbIE MPOLEHTHI (00. % - MCHOJIb3yeTcsl MpU aHAIM3€ Ta30B) WM MPOLEHT
HACBIIIEHUA KUJIKOCTU KUCIopoaoM Bozayxa (% Hac.). [Ipu npoBeneHun u3MepeHuit
B 3TUX €IUHUIAX AHAJIM3aTOP BHOCUT TEPMOKOMIICHCAIIMIO TOJIbKO Ha CBOWCTBA
ra3onpoHUIIaeMON MEMOpPAHbI CEHCOPA.

B Tperbem oxHe (cM. puc. 8.3-9B) anammzarop npeniaraer Bam BweiOpaTh
EAMHUIY W3MEpPEHHUs NaplLMaIbHOIO JaBJICHHUS KHUCIOpoja: MM.pT.cT. win Klla.
WN3mepenust B 3TUX €AMHMUIIAX HCIONB3YIOTCA KakK Ui aHaiu3a Tra3oB, TaK H
xunakocred. IIpu mpoBeneHMM U3MEPEHHU B 3TUX E€AMHULAX AHAIU3ATOpP BHOCHUT
TEPMOKOMIICHCAIIMIO TOJIbKO Ha CBOMCTBAa ra30NMpOHUIIAEMON MeMOpaHbl CEeHcopa.
[locne BbIOOpa eAMHUI] M3MEPEHUS Ha JUCIUICE AHAIM3aTOpPa BBICBETUTCS OKHO
nokazaHHoe Ha puc. 8.3-7. Hpu BbeiOOpe omumu «XKuakoctb» aHanuzaTtop Oynaer
aBTOMAaTUYECKU KOMIICHCUPOBATh CHUCTEMATHUYECKYIO IIOrPEIIHOCTh H3MEPEHHI,
u3BecTHYI0 Kak «Koadpdumment XKunkocts-I'a3» (cm. m. 5.3.3).

[Tocne Haxarusa knasumm «BBOJI» Ha qucriee aHanu3aTopa MOSIBUTCS OKHO
u3MepeHuit (cMm. puc. 8.1), B KOTOPOM OHU OTOOpakaroTcs B BhIOpaHHOU Bamwu
eaunuile u3mepenus. Eciu Bbl 3aX0TUTE U3MEHUTH €IMHUILY U3MEPEHUS B MPOLIECCe
paboThl, To MHTELIEKTyanbHbIe anropuT™Mbl AKIIM-02 mo3Bonst Bam sto cruenats,
He npuleras K MpOBEJCHUIO MOBTOPHOU KanMOPOBKU. AHAIU3aTOP CAMOCTOSTEIHHO
ONpEeAeIUT HEOOXOIUMOCTh BHECEHMSI TEX WJIM MHBIX TEPMOKOMITEHCALIUNA, BHITOJIHUT
BCE HEOOXOJMMBIE MEPECUEThl, CBSI3AHHBIE C M3MEHEHUEM H3MEPSEMOW BEJIMYMHBI,
CAUHUIBI M3MEPEeHUs W TapaMmeTpoB KanubpoBku. Kpome Toro, anammzarop
CaMOCTOATENILHO ~ ONPEJEIUT HEOOXOJMMOCTh KOMIIEHCALUA .. CUCTEMAaTHYECKOU
NOTPENIHOCTU U3MEPEHU, n3BecTHOM Kak «Koapduunent Kuakocts-I"azy.

YcranoBka untepgeiico
Jucmieii JaHHbIX T—> rjaaBHoe MeHI0 T—> ycraHoBkn  T—>

—> YyCTaHOBKAa MHTep(eHncoB 5
IIpu Bxome B omnunio «YCTAHOBKA HWHTEP®ENCOB» ananuzatop

x vy 4 npejiaraet Bam BBIOpATH
1 1 E
H;&L-TFUI}L{‘; uHTEpPEhCc-HOe  YCTPOMCTBO A
HMHTERSEMCOE Hactpoiiku. Ha nucruiee ananmsaropa
PSS pragamTa BBICBCUMBACTCS OKHO, ITIOKa3aHHOE Ha
CHIHaTHIAITHHM puc. 8.3-10.
Puc. 8.3-10 OkHoO BBIOOpA

HHTEep(deicoB.

Hacrpoiika unrepdeicon
- RS-kanaja
Jluciieil TaHHBIX T—> TJIaBHOEe MEHI) —> YCTAHOBKH I—> YCTAHOBKA
uHtep@eiicoBr—> Hacrpoiika nunrepdeiicoB RS-kanana —>
YcranoBku RS-Kanana
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B OKHE «HACTPOMKA
MHTEP®ENCOB» (cm. puc. 8.3-10)
BbIOepuTe onuuio «RS-kaHana»y u
HaxxmuTe kinasumy «BBO/I». Ha
JTUCIJIEE aHAIM3ATOPA MOSIBUTCSI OKHO,
noka3zaHHoe Ha puc. 8.3-11.

Puc. 8.3-11 Oxno « YCTAHOBKMU RS
KaHazay.

VCTAHOEEHM

P ELHLITL
ERpEImYIiTh
SATATE HHTSDEAT

B stoM okHe BBl MOXETe€ BKIIOUNATH/BBIKIIOYATH TEPHOTUICCKUN BBIBOJ
pe3yNbTaTOB U3MEPEHUH, a TAaKXKe 3a7aTh MHTEPBAJ BPEMEHHU TS BHIBOJIA.
Jlnst Toro 4ToOBI 3a1aTh HHTEPBA (cM. puc. 8.3.-11) BeiOepuTe oniuio «3agaTh

EEammTe MHTEDEAT
EpereHI 0713 BEEEOIS
& H R

ﬁﬂ MIH ﬂ T Ce

MHTEpBAI» W HAKMUTE  KIABHUIIY
«BBO/l». Ha pucmuiee ananm3artopa
MOSIBUTCSI OKHO, TOKa3aHHOE Ha pUC.
8.3-12.

Puc. 8.3-12 OkHO BBOja uHTEpBAIA
BpEMEHU i1 BbIBOJA PE3YyJbTAaTOB
U3MEPEHUN

3ajaHue UWHTEpBaJa - BPEMEHU OCYIIECTBISIETCS € MOMOUIBIO - KJIaBUII
nepemelieHuss Kypcopa. Ilocie BBoJa [aHHBIX aHAJIM3aTOP BEPHETCS B OKHO
«HACTPOUKA HHTEP®EUCOB» (cm. puc. 8.3-10). M3 3TOro OKHa MOXHO

HAaCTPOUTDH IIApaMETPhbl CUTHAJIU3 AU,

Hactpoiika unrepgeiicoB - Curnaansauumn
Jlucniied JaHHBIX I—> rjaBHOe MeHl0 T—> YCTAaHOBKH —> YCTaHOBKa

nHTepdeiicoB —>
Hactpoiika Cursajausanuu

Hacrpoiika unrepeiicos p—>  Curnanusanumu

B oxae «HACTPOMKA WHTEP®EMCOB» (cM. puc. 8.3-10) BniGepure

omuioo «CHrHanu3anum» U HAKMHUTE
wiaumy «BBO/I». Ha ngucnee
aHaau3aTopa  BBICBETUTCS  OKHO,
MOKa3aHHOE Ha puc. 8.3-13.

Puc. 8.3-13 Oxno «HACTPOIKA
CUT'HAJIM3ALININ»

B ostom okHe Bsl MoOxere
HAaCTPOUTbH BEPXHUMN U HI>KHUN YPOBEHB

HACTROMEL
CRTHAJTFS 5 ITHH
PEcpuHMII YPOESHE
HiMHEMME YDOESHE
EREIHNY TR

Cpa6aTBIBaHI/I$I CHUTI'HaJIM3alliuK, a TAKKC BKJIFOUMTH/BBIKITIOUUTH CHUI'HAaJIN3alHIo.
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s HACTPOMKM CUTHAJIM3AlMK 110 BEPXHEMY YpOBHIO B OKHEe puc. 8.3-13

Epenrre EEDYHMH BbIOepuTe onuuo «BepxHuil ypoBeHb»

Ihe e ~viebe - u Haxmure knaBumy «BBO/l». Ha
Fede :I"d S TRI B A JWUCIUIEE  aHaIu3aTopa  BBICBETUTCS
CHI'HaNTHM=ZaIIMHI

OKHO, IMOKa3aHHOE Ha puc. 8.3-14.

i 'I ﬂ .ﬂ 06 Puc. 8.3-14 OKHO HACTPOWKH BEPXHETO
npeziena cpabaThIBAHUs CHTHATM3AIHHN.

C moOMOIIBIO KJIABUII TEpEeMENIEHUsT Kypcopa BBEAWTE 3HAUYCHHUE BEPXHETO
npejena cpabaTblBaHUSI CUTHAIU3AIUU U

Haxxmute knasumy «BBOJI». -Ha mucruiee Ernmyrre

aHaaus3aTopa BBICBETUTCS OKHO, CHI'HaAJIH=3IIHE IIO
nokazaHHoe Ha puc. 8.3-15. s EEPHEHNY ypoeHY
BKJIIOUEHHSI ~ CHUTHAIM3aluMu  BbIOEpUTE

onuuio «1A» u Haxxmure «BBO» S
HET

Puc. 8.3-15 OkHO BKJIFOYECHUS
CUTHAJIM3AIIAH 110 BEPXHEMY YPOBHIO

Hacrpoiika HmKHEro npenena cpabaTbIBaHUsS CUTHAM3AINHN OCYIIECTBIISETCS
AQHAJIOTUYHBIM 00pa3oM.

[Ipu cpabarbiBaHUM CUTHAIU3AlMU Ha JUCIIEEC B- CTPOKE HMKOHOK
MOSIBJIICTCS] MUTAIOIINUN 3HAK, 0003HAYAIOIINI TPEBBIIIEHUE HUYKHETO WU
BEPXHETO YypoBHA. s OTKIIOYEHUST 3BYKOBOFO CHUTHAlla HaXKMHUTE
kiaBuiry «COpoc» U yep:KuBaiiTe ee B Ha)KaTOM COCTOSIHUM B TE€UCHUE 3-
5 cek. Jlnd MOBTOPHOIO BKJIIOYEHHUS 3BYKOBOI'O CHUI'HAjla MHOBTOPHO
HaXMUTE KiaBuiry «Copocy.

YcraHoBka 4acoB
Jucniiel nanuplx =—> [J1aBHOEe MeHI0 > YCTaHOBKM I—> YCcTaHOBKA
4acoB

VYcraHoBKa 4acoB OCYIIECTBIISIETCS U3 YOTAHOEMTE EPEMAI
okHa «YCTAHOBKA». B sToM OKHE

(cMm. puc. 8.3-1) BbIOEpHTE - OIIUIO Asowr - I‘II-:EHE.?'PBI
«YCTaHOBKA 4YacoB» H  HaXMUTE

kmasumy  «BBO/l». . Ha  ngucrnee ﬂ . 52
aHajau3aropa BBICBETUTCS OKHO,

nmokasaHuHoe  Ha- - puc.  8.3-16. M mHamumre EEOI

YcraHoBUTE JaTy U BpeEMS M HAXMUTE
kiasuiry «BBO/».

Puc. 8.3-16 OkHO yCTaHOBKH 4acoOB
[locne BBOJA TEKyIIero BpEMEHM W JaThl aHAIU3aTOpP MEPEXOJUT B PEXKHUM
u3mepenust (cm. puc. 8.1). B HmkHeN cTpoke OKHa OyIyT BBICBEUMBATHCS BpEMs U
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nata. [Ipu akTUBM3alMU MPOTOKOJIUPOBAHMS 3AMMChH JAHHBIX B YHEPrOHE3aBUCUMYIO
NaMsATh M DJIEKTPOHHBIN OJIOKHOT OyAeT MPOM3BOJAMUTHCS B YCTAHOBJIECHHOM IIKaie

BpPEMEHU.

8.4. Menw «IMATHOCTUKA»

JMciuieii JaHHBIX —> riIaBHOE MEHI) T—>

JIUATHOCTHKA

ITpu Bxoxae B MeH10 « IMAT'HOCTUKA» Ha nuciiiee aHaan3aTopa OTKPbIBAETCA

+* THATHOCTHEL**

P Cepcopa
JHcrined
ITarars

JAnarnocruka ceHcopa

B a3TOoM OKHE BBICBEUMBAIOTCA
TEKylIM€ 3HAYEHHs - TOKa CEHCopa,
TEMIEPATypbl, YYBCTBUTEIBHOCTH U
3HAYEHHSI OCTaTOYHOI'O0 TOKA CEHCOPA.

Puc. 8.4-2a. JIluarHocTuka ceHcopa.

JAunarHocTuka 3xpaHa

HMIET THATHOCTHERL
MMaMaITH
RO OE!
SPAM ]
EEPROHM QE!
EEFROM1 oE!

«ITPOTOKOJJINPOBAHMUE»

JIvciiel JaHHbIX T—> rJIaBHOE MEHI0 —)

OKHO, IMOKa3aHHOE Ha puc. 8.4-1. B
3TOM OKHe Bbl MOXkeTe BbIOpaTh Tpu
OILMK TUarHOCTHYECKUX TECTOB.

Puc. 8.4-1 OkHO «JIMarHoCcTHUKA
[Ipu BbIOOpE 3THUX OMIMI HA JUCIUICH
aHanM3aTopa OyIyT BbI3BIBATHCS OKHA,
NOKa3aHHbBIEC HUXKE.

THMATHOCTHEALA CEHCOPA

Car Tar]

Toeme=0158 88 mL
T= Z2.0C

S= 00007 mi MM pT.om.
Towom= 000 06 =i

B mpouecce
OTOTO0  TeCTa ~OKHO  JHUCIUIEA
3alOJIHAETCS - IO  COUPAIA [0
IIOJIHOTO 3aTEMHEHUS TUCILIES.

BBIITOJIHCHU A

Puc. 8.4-26. Jluarnoctuka sKpaHa
JIMarHocTukKa mamMsATH
[TonoXuTENTbHOE TECTUPOBAHUE

AJIEMEHTOB MaMITH COTIPOBOKIAETCS
3anuceo OK!

Puc. 8.4-2B. Jluarnoctuka naMstv

8.5. Menro

IPOTOKOJUPOBAHHUE
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[Ipn BXOJIie B MEHIO

«IIPOTOKOJIMPOBAHHE» Ha *TIPOTOEOTIHMEPOELHHME®
JMCIUICe aHaJIM3aTopa OTKPBIBACTCS .
OKHO, TIOKa3aHHoe Ha puc. 8.5-1. B FEamaTE HHTEPEAT
3TOM OKHE BbI MOXeTe BbIOpaTh ERHIRYHTE
YeThIPE OIILIHH. ERECT TaHHEL

Oy MomMTE ITAMATH
Puc. 8.5-1. OxHoO

«ITPOTOKOJIMPOBAHUE»

[Ipu BBIOOpE TIEPBOIl OMIKMK Ha AUCIUICH aHATU3aTOPa BBI3BIBAETCS OKHO BBOJIA
VMHTEpBaJla BPEMEHM [JIsl 3allUCU JAaHHBIX, MMOKa3aHHOe Ha puc. 8.5-2. C moMouipko
KJIABUII  TEpEeMEIIeHUsI  Kypcopa
BBEJAUTE HWHTEpBal BPEMEHH IS

ErenmTe MHTSPEAT

EpeMeHM OTLd Z3lIHMCH 3allUCH JAaHHBIX U HAXMHUTE KJIABHIIY
A2 FLFLRLY «BBO/I».
GET—I TDI-II'IH Puc. = 8.5-2. OxHO BBOJA

HHTCpBaJiIa BpEMCHU

IIpu ycranoBke wHHTEpBajga BpeMeHU BBl JOJDKHBI TOMHUTH, YTO OO0BEM
HE3aBUCHUMOM ITaMSITH XOTS M SBJISIETCS JOCTAaTOYHO OOJIBIIMM, HO TEM HE MEHEe
orpanuueH. Ilpuw 3amaHum wuHTEpBasia BpEeMEHH paBHOro 15 wMuH.,, o00Bema
SHEPrOHE3aBUCMMON MaMSITH XBATUT Ha MPOBEACHUE 3aMKNCU B TeUCHUE 6 MECSIIEB.

[Ipu BwIOOpe ommuu  «Bximtoueno/Beikimtoueno»  (cMm.  puc.  8.5-1)
OCYILIECTBJISIETCS] BKITIOUEHUE/BBIKIIIOUCHHUE POTOKOJIUPOBAHUSI.

[Ipu BIOOpE omiuu «BbIBOA MaHHBIX» HA JUCINICH aHAIM3AaTOPa BHI3BIBACTCS
OKHO BBIBOJIa JaHHBIX, TOKa3aHHOE Ha puc. 8.5-3. B sToM okHe Bbl MOkeTe BBIOpATH
OILINY PEATU3YIOLINE BbIBOJ JaHHBIX

ELIED 'E ,Il;ﬁ.HHI-I::':: Ha JACIUIEH aHajn3aTtopa (CM. puc.

. 8.5-4a), MOMCK NaHHBIX B IPOTOKOJE

Tab MY HE BEREOT no ngare (cm. puc. 8.5-40) u BBIBOJ
IIorce MPOTOKOJIA IAHHBIX HA KOMITBIOTED.

EReol Ha HOMIIBETSD

Puc. 8.5-3. OkHO «BBIBO/]
JTAHHBIX)»

C nomompro knasumr «BIIPABO», «BJIEBO» Bl MoO)keTe NpOJIMCTHIBATH
npoTokoJi fanHbiX. Hpu nHaxaruu knaBuimn «BBO/I» u3 okna puc. 8.5-4a wiu onuuu
«ITouck» M3 OKkHa BBIBOJIA JAaHHBIX (CM. pHC. 8.5-3) BHICBEUMBAETCS OKHO IMOHUCKA

JIAHHBIX 110 J1ate (cM. 8.5-40). Tara: 30.10.02.
Bpema: 10:57
0Z: 247 obi

Puc. 8.5-4a. OkHO JaHHBIX MPOTOKOJIA T- sz 10

EBEOJT - romce 1o game
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C momoIpo KJIaBHII MEPEMEIICHUST Kypcopa YCTAaHOBUTE JATy W BpeMs IS
MOMCKa JTaHHBIX B MpoTokoJie. [ moucka Haxxmute knasuiny « BBO/I». Ha nucninee
OTKpPOETCSl OKHO, IMMOKa3aHHOE Ha puc. 8.5-4a.

Puc. 8.5-46. OxHO moucka

TAPAMETEH IIOMCEA: | jamm monare.
nara: T0.03.07.
[Ipu BEIOOpe ommu «BriBOJ
Epeiia: ﬂ 5 . ﬂﬂ JTAHHBIX Ha KOMIIBIOTEP» (CM. pHC. 8.5-
3) um Haxatuum kiaBumu «BBO/»
HMomars - 'EBOT OCYILECTBISETCA Mepeaaya MpPOTOKONA

JIAHHBIX Ha KOMITboTEp Mo RS-kaHamy.
Jiist HaOIOICHUS B pEaIbHOM BPEMEHH TIpoIiecca

u3MepeHuss Bel MOKeTe MOJIb30BaThCs MPOrPaMMHBIM 00ECIICUCHHEM, BXOSIINM B
KOMILICKT TIOCTaBKH *muckera 3.5 ©.
JImg O4MCTKM HmaMsiTH B OKHE
«ITPOTOKOJIMPOBAHUE (cm.
puc.  8.5-3)  BwIOEpUTE  OIIIHUIO
«O4YUCTUTh HAMATH» U HAXXMUTE Ha ECE SATIVCH CTEPTH
kinasuiry «BBO/l». Ha nuc-miee
aHajgu3aTopa B TEYEHHE 5 CEeKyH]I

OTKpPOCTCA OKHO, ITOKA3aHHOC Ha pHUC.
8.5-5.

Puc. 8.5-5. OxHO yaaneHus 1aHHBIX.

8.6. Menio «bJIOKHOT)

Jucmiei nanHbIX T—> ['J1aBHOEe MeHI0 T—>  BJIOKHOT
ITpn Bxone B MEeHIO «bIIOKHOT»

BHEE'I_'PFEIH_H HH Ha JHCIIIee aHaIM3aTopa

EJIOEHOT OTKpPBIBACTCS OKHO, IIOKa3aHHOE Ha

B ey 1T puc. 8.6-1. B stoM oxHe Brl Moxere
O I{ T TR BBIOpaTh TPU OMIIUHU.

I[IpocwmoTe

Puc. 8.6-1. OKHO
«JIEKTPOHHBIM BJIOKHOT»

[Tpu BeIOOpE omIMu « BKIHOYNTH/BBIKITIOUNTEY BKIIOYACTCS MW BBIKIIOYACTCS
ANEKTPOHHBIN OnoKHOT. [Ipu 3TOM B peXUME U3MEpPEHUs B BEPXHEU CTpOKE
MOSIBJISIETCS] MJTH MCUe3aeT «MKOHKa» OJIOKHOTa (cM. puc. 8.1).



[Ipu BBIGOpe oOmumu  «OYUCTATHY ECE ZATTHCH CTEPTH
IPOUCXOOUT YyJAAJEHUE IaHHBIX M3 OJIOKa
SHEPrOHE3aBUCHMON  NaMATH,  NpeaHa3-

HaueHHoro juisi 100 3anuceil B 3JIEKTPOHHOM
onoxuore. Ha JUCIUIEE aHajau3aTopa Ha 5 L N <A

CEKYHJ OTKPOETCSI OKHO, IMOKa3aHHOE Ha puc. 8.6-2.

Puc. 8.6-2. OxkHO «QuucTKa 0JIOKHOTA).

[Ipu BbIOOpe omuuu «IIpocmoTp»
(cm. puc. 8.6-1) oOTKpbIBaeTcs OKHO,
nokazaHHoe Ha puc. 8.6-3. C MmoMolbto
kinaBum  «BJIEBO» «BITPABO» Bel
MOKETE MPOJIUCTHIBATH JTaHHBIC,
3alMCaHHbIC B AJIEKTPOHHBINA OJIOKHOT.

SarmHce Mo 0L

dama: 01002,
Epewa: 105845
OZ: 245 obi
T: zz.1'C

Puc. 8.6-3. OxkHO «3anucek B OJIOKHOT)

9. KAJINBPOBKA AHAJIU3ATOPA.
B ananuzarope peann3oBaHbl clieyrone BUAbl KATUOpPOBOK:
e KanubpoBka 1o HyJI€BOI TOUKE;
e ABTOoMaTHyeckas KaauOpoBKa Mo aTMOchepHOMY BO3AYXY;
e CrnenuanbHas KauOpOBKa.
OO61IMe MonoKeHus Mo KaJTuOpoBKe aHAIM3aTOpa MPUBEACHBI B IL.II1. 5.1 - 5.2.
HACTOSIIIIETO PYKOBOJCTBA.
9.1 IIpouexypa KaauMOPOBKH HYJIEBOIl TOYKH aHAJIM3aTOPA.

KamubpoBka HyJ€BOM TOYKHM MPOBOJUTCA B MPOLIECCE MPOM3BOACTBA U NpU
MOJIFOTOBKE aHAJIM3aTOPOB K MOBEpKe. B cuily ManocTh M BBICOKOW CTAOMIBHOCTU
TOKOB YTE€UKH CEHCOPOB JaHHas MpoUeAypa B IMPOLECCE OKCIUIyaTaluud He
HPOBOAUTCS, TOATOMY ONIUS KAIUOPOBKHM HYJIEBOM TOUKH BBIHECEHA B CIIy:KeOHOE
MeHI0 KaOpoBok (cm. [Ipunoxenue 5).

9.2. [lpouenypa aBTOMATHYECKO KAJNOPOBKHU AHAJIU3ATOPA.

[Ipu aBTOMaTHuYECKOW KaqMOpPOBKE aHaIu3aTopa B. KAUYECTBE CTaHAAPTHOTO
oOpa3lia C M3BECTHBIM COJEPKAHMEM KHUCIOPOJa HCHOJb3YETCS aTMOC(EpHBIN
BO3J/1yX, HACHIILIEHHBINA TTapamu Bojbl. KanmubOposky cencopo ACpO,-01 - ACpO,-04
MO>KHO ITPOBOJIUTH ABYMS CIOCOOAMU.

[Ipu nepBoMm crnocobe KaauOPOBKH - CEHCOpP JOCTAIOT M3 H3MEPUTEIbHOMN
KaMephbl, TIIATEIbHO MPOMBIBAIOT €r0 YYyBCTBHUTEIbHYIO 4YacTb B BOJOMPOBOIHOM
BOJZIE M C TOMOUILIO0 (UIBTPOBAILHON OymMaru WM MapiieBOro TaMIIOHA YAAJsioOT
OCTaBIIMECS Kariu Bojabl ¢ mnoBepxHocTh AC. 3areM Ha JHO «KATMOPOBOYHOM
CKJISIHKIM» HaJMBaIOT HEMHOTO BOJOIIPOBOJHOM BOJbI U ycTaHaBiuBairoT B Hee AC.
UyBCTBUTENIbHASI TIOBEPXHOCTh CEHCOpPA HE JIOJKHA KacaThCid MOBEPXHOCTH BOJIBI B
CKJISTHKE.
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[Tpu BTOpOM crocobe kanuopoBku ceHcopbl ACPO,-01 - ACpO,-04 ocraroTcs
B M3MepUTENbHON Kamepe. [y ya100CTBa BBITOJHEHUS MOCIEAYIOMIUX MPOLETYP
M3MEPUTEIBHYIO KaMepy JOCTalT W3 JiepiKaTess, moBopaunBaroT Ha 180°, maBas
CTEYb JKHUJIKOCTH, a 3aTe€M OISIThb yCTaHaBIMBalOT B KpoHuTeiH. [locime s3toro
U3MEpPUTEIbHYI0 KaMepy TIIATEJbHO MPOMBIBAIOT BOJIOM OT OCTATKOB CyJb(hura
HaTpus. Jisg aToro depe3 BXoHy Tpyoky mporyckaroT 300- 1000 ma Boabl. 3arem
yepe3 BXOAHYIO TPYyOKy € NOMOUIbIO HIMPHIIA, 3alOJHEHHOTO BO3AYXOM, IyTEM
OpoayBa YIAISIOT OCTAaTKWM BOJbI M3 Kamepbl. IIpu 3TOM Ha 4YyBCTBHUTENBHOU
noBepXxHOCTH AC He JOJIKHO OCTaBaThCS Karellb BOJIbI.

[Tpu kanmubpoBke ACpO,-05 ero nmpomsiBarOT B BOJIE, YJAJISIOT OCTaBIIUECS
Karjid BOJbI C UyBCTBUTEIBHON MOBEPXHOCTH CeHCOpa (pHiIbTpoBaibHONW Oymaroii, a
3aTEM YCTAHABIIMBAIOT B BEPTUKAJIBLHOM TMOJOXEHUM HAa CMOYEHHYIO BOJOH
buIbTpOBATILHYIO OyMary.

[Ipn wamubpoBke ACp0O,-06 ero Takke IMPOMBIBAIOT BOJOH, YJAISIOT
OCTaBLIMECA KAIUIM BOJbl C YYBCTBUTEIBHOW IIOBEPXHOCTH CEHCOpa, a 3aTeM
3aKperIIIOT B BEPTUKAIBHOM TMOJIOKEHUHM (HampuMep B IuTaTuBe). B pe3nHOBYIO
rpyury (BxomuT B KoMmiuiekT mnoctaBku AKIIM-02b) namuBator 3-5 Mia BoOAbl H
HajzieBatoT ee Ha ACpO,-06. ITpu 3ToM BO31yX BBIXOJAUT UYE€pPE3 OTBEPCTUE B BEPXHEM
YacCTH TPYILLIU.

JUis  mpoBeleHHMsT  aBTOMAaTUYECKOM  KaquOpOBKHU . aHalu3aropa 10
aTMOC(EpPHOMY BO3/yXY, HACHIIIICHHOMY MapaMH BOJIbI, HAXMUTE KiIaBuuly «BBoma.
Ha aucniee ananuzaropa nosisutca okxo, **I'JIABHOE MEHIO**, nokazannoe Ha
puc. 9.2-1. C mnomoupio KJIaBUII MEPEMELIEHUsI Kypcopa BbIOEPHUTE. OILHUIO
«KAJIMBPOBKMN» n naxmute «BBO/l». Ha nucnnee ananuzatopa mosiBUTCS OKHO,
**KAJIMBPOBKA**, mnokazanHoe Ha puc. 9.2-2. C 1noMOIIbIO  KJIABHII
nepeMelienns: kypcopa BbiOepute onnuio - «KABTOKAJIMBPOBKA» u nHaxmute
KJIQBUIITY «BBO/I». Ha JTUCIIIIEE aHaJM3aTopa MHOSIBUTCS OKHO
«ABTOKAJIMBPOBKA» (puc. 9.3-1).

z Ecnn aMIIEpOMETPUYECKUN
a1 ) =T.;r 3 g 1 W T.F

AETOEATIHMEFOEEL CCHCOp  HAaXOJUTCI B  BO3IYXE,
Wops HOEIITS CEHCOD HACBIIIEHHOM HapaMu BOJbI, HAXKMHUTEC
E BECOSOVH HACHUSHET knapumy «BBOJL

ITaPEaMid EOIE
M HawiumMre EBEBROT

Puc. 9.3-1 OkHO
ABTOKAJIMBPOBKA»

Ha AUCIUICC aHalIn3aTopa IIOSABUTCA OKHO BBOAA AAHHBIX 6ap0MeTqueCKoro

JIABJICHUS, IOKa3aHHOE Ha puc. 9.3.-2. .
C mOMOIIbIO KJIABHII “[IEPEMEIICHUST Kypcopa u FOTaHOEMTE SHAYSHME

wiasuimm  «BBOJl»  BBemure TEKyllee 3HAUEHHE Fiz POMeTRHEaCROI0
0apOMETPUIECKOTO JaBIACHHS KaTHOPOBKH. LAETIE HP{ AH I-‘I ST
EEOT

Puc. 9.3-2. OxknHOo BBoAa 0OapoOMETPUUYECKOIO i
— F60.0 mm
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[Tocne BBoAa 3HaueHUs1 OAPOMETPUUECKOIrO TABICHMSI Ha JUCIUIEE aHAIN3AaTOPa
HOSIBUTCSI OKHO COOOIICHHH, aHAJIOTUYHOE MOKa3aHHOMY Ha puc. 9.2-4. B HwxHel
YacTH 3TOTO OKHa OyJeT BBIBOAUTHLCS TEKYIIEe 3HAYEHUE H3MEPSIeMON BEIMUYMHBI,
COOTBETCTBYIOILIEE IMapameTpaMm npouuiod kanuOpoBku. I[locie crabunuzanuu
nokaszanuii Haxwmure kinasuily «BBO/I». Ha nucmuiee ananuszaropa B TeueHue 3-5
CEK. BBICBETHUTCS COOOIIEHHE «ABTOKAIMOPOBKA yCHENIHO 3aBeplieHa». [Ipu sTom
aHAJIM3aTOpP U3MEHMT MapaMeTpbl KATMOPOBKU U MEpeusieT B pexxuM usmepenuil. Ha
JUCIIIEE aHANIN3ATOPA MOSABUTCS OKHO, aHAJIOTUYHOE puc. 9.2-5.

Nurennexkryanbubie  anroput™bl AKIIM-02 nozBomsiror Bam  mpoBoauTh
aBTOKaJIMOpPOBKY B J1000M BBIOpaHHON €IWHUIIE HU3MEPEHHs, a MPU H3MEPEHUSIX
nepexoanTh B Jipyrue eauHuibl. [Ipu sTom He TpeOyercs eiie pa3 NPOBOAMTH
aBTOKaJMOpPOBKY. AHAIM3aTOp CAMOCTOSITENBHO  OMNPEEIUT  HEO0OXOJAMMOCTh
BHECEHUSA TE€X WM HWHBIX TEPMOKOMIICHCALUW, BBIIOJIHUT BCE HEOOXOAUMbBIE
MIEpPEeCUEThl, CBA3aHHBIE C U3MEHEHUEM KaK M3MEPSIEMON BEJIMYMHBI, TAK U €JUHULIBI
U3MEpEHUS.

[leproMyHOCTh MPOBEAEHUSI ABTOKAIMOPOBKU OMPEIEISETCS TOYHOCTBIO, €
KoTopol Bpl xotute mnpoBoauTh wu3zMepenus. [Ipm 3TomM Bbl Takke OJKHBI
YUHUTBIBATh, YTO YYyBCTBUTEIBHOCTh AC MOXET U3MEHATHCA BO BpeMeHU. biarogaps
BBIOOPY ONTHMAJIBHBIX YCJIOBHM paboTbl M BHYTpeHHUX mapameTrpoB AC oHH
00€eCITeunBalOT CTA0WIBHOCTh TOKa3aHWW NPH TOCTOSHHOM OapOMETPHUYECKOM
JABJIICHUM W KOHUEHTPALUU KHUCIOpoAa He Xyxke 2 % B TeueHue 2-X HENCIb.
IHoaTomy, ecnu Bac. ynoBieTBOpsieT MorpemHocTb u3mepenuit 4-5%, Bbl Moxerte
IIPOBOJIUTH AaBTOKAIMOPOBKY He pexe 1 paza B mecsi. Eciau uamMepenust mpoBoasaTcs B
00J1acTH MUKPOTPAaMMOBBIX KOHIIEHTPAIM KUCIOPOAA, TOT UHTEPBAI MOXKET OBITH
YBEJINYEH 110 2 MECSLEB.

9.3. IIpouenypa cnennaaibHON KaJIUOPOBKH aHAIM3ATOPA.

[Ipn cnenuanbHOW KanuOpOBKE aHANM3aTopa B KauyeCTBE CTAHIAPTHOIO
o0Opasua ¢ U3BECTHBIM COAEP’KaHUEM KHUCIOPOJa MOKHO MCIOJIb30BaTh MOBEPOUYHbBIE
razoBele cMmecu (III'C) wnm armocdepHbIil. BO3AYX HACBHILIEHHBIM IapaMu BOJBI.
Cnemmansuyto kamuopoBky no III'C uenecoobpa3zHo MpoBOAUTH, KOrja TpeOyeTcs
00ecreyuTh BBICOKYIO TOYHOCTh M3MEPEHMI coaepaHus Kuciopoaa B razax. Ilpu
ATOM XkenareibHo ucnoiab3oBath [1I'C, B KOTOpO# conepkaHue KUCIopoa OJU3KO K
HOMHUHAJIbHOMY 3HAYEHUIO B AaHAJIU3UPYEMOI cpefie.

JUis  mpoBeAeHMs CHEHMAJIbHOM  KanuOpoBKM aHanuszatopa mno III'C
MpEeBAPUTEILHO YCTAHOBUTE €AUHUILY HU3MepeHus 00. % (cm. m. 8.3) U HaxMuTe
kinapumy «BBoa». Ha aucriiee ananuzartopa mnosiBuTcss okHO, **I'JIABHOE
MEHIO**, nokazannoe Ha puc. 9.2-1. C moMo1ip0 KJIaBUII TIEpEMENIEHUs Kypcopa
BbIOEpuUTE onuio «Cren. kanuoposka» u Haxmute «BBO/]». Ha nucmnee

ananusaropa mnosisutcs okHo, **CIIELl. KAJIMBPOBKA**, mokazanHoe Ha
puc. 9.4-1.
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Puc. 9.4-1 OxkHo «CIIELI.
KAJIMBPOBKA».

C [OOMOIIBID BEHTWIA TOHKOU

CIIEIT. KEANMHMEPOEBEL
YOoTaHOEMTE CeHCOOP E
CMEeCh, ERDDASHEHETE
IfI RanHbpoRRM
M HamuHTe BEEOT

perynupoBku (Ha Oammone ¢ III'C) ycraHoBuTe pacxoj ra3oBoMl cmecu  2-5

CITELT . EATTHEROEEL
Eregrsse pacHeTHOS
SHaYeHMS HOHIISHTEa -
LI EMCOIODOISE .

07134 06%

Puc. 9.4-2 OkHO 119 BBOJ1a JTaHHBIX.

Ny3bIpbKOB B CEKYHIy, a 3aTeM
COEIMHUTE BXOJHYIO TpyOKy
U3MEpPUTETFHON KaMmepbl C BBIXOIOM
penykropa. Ilocie 3Toro Haxmure
kiaumy «BBO/l». Ha naucnnee
aHajM3aTopa MOABUTCS OKHO JUIS
BBOJIa  3HAYEHHMsS]  KOHLEHTpaluu
kuciopona B III'C, moka3anHoe Ha
puc. 9.4-2.

C mnoMOIIBI  KIABHII IIEPEMEINCHUS Kypcopa YCTAHOBUTE 3HAUYCHUE
koHUeHTpanuu kuciopoaa B [1I'C u naxxmure «BBO/l». Ha nucrinee nosiBUTCS OKHO
JUTs1 HAOJIOAEHUS ITpoliecca CTa0MIM3aluy TOKa3aHMi, MOKa3aHHOe Ha puc. 9.4-3.

CIIELL. EATIHEPOEEAL
[Mocmne crabrdIHESaIIMM
TIORAZSaHMM HaMMMiHDe

'BED@'

20 .4 06%

Puc. 9.4-3 Oxuo i HAOIIOOCHUSI
Mpoiiecca CTa0MIN3aINU TOKa3aHU!

[Tocne crabunu3aiuu nokKa3zaHuit
HaxmuTe Kiasumy «BBO/l». Ha
oucIuiee TosiBUTCS Haanmuch  «Crerr.
KanmubpoBka ycmemnrHo 3aBepiieHa» H
aHAIM3aTOp TEpeHZIeT B  PEKUM
u3mepeHun (cM. puc. 9.2.1).

CrenmanbHas KaIMOpoBKa MO0 aTMOC(HEPHOMY BO3IYyXY OOBIYHO HCIIONB3YETCS
JUTST 00€CTIeUeHUS U3MEPEHNI KOHIIGHTPAIIMU KUCIOPOa B JKHUAKOCTSIX JJIT KOTOPHIX
TEMIIepaTypHbIE 3aBUCHMOCTH KOI(P(PUIIMEHTOB PACTBOPUMOCTH . KUCIOPOJa E€IIle
HEJ0CTaTOYHO TOYHO YCTaHOBJICHBI. [[pubIn3uTenbHbIEe 3aBUCUMOCTH KOHIICHTPAITUH
KHUCIIOpOJa B TIMBE M CYCJIE, HACBIIIEHHBIX KUCIOPOJIOM BO3/yXa MpU aTMOChHEpHOM
nasiaeHuu (B=760 MM.pT. cT) OT TeMIlepaTyphl pUBeICHbI B Tabnuiie 9.4.1.
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Tabmuia npuOIN3UTEIIbHBIX 3HAYCHUH KOHIICHTPAIIMKA KUCIOPO/1a
B IIUBE U CYCJIC OT TEMIIePaTypPbl
Tabmuna 9.4.1.

Ananuzupymas Temneparypa, °C

KUJIKOCTh 0 5 10 20 30
ITuBo 13 12 11.5 8.5 7.5
Cycio 13 11 10 8 7

JUis mpoBeZieHMsl ClieUalbHON KaIMOPOBKM aHalIM3aTopa Mo aTMocpepHOMY
BO3/yXY  IPEIBAPUTEIBHO BbIOEpUTE €AMHMIYY H3MepeHus mr/a (cm. n 8.3) u
HaxMuTe Kiasuily «Bsozay. JlampHenmas npoueaypa NpOBEACHUs CIELUAIbHOU
KaJIMOPOBKHU aHaJOTMYHa MPUBEJECHHOMY BBIIIE ONMUCaHUIO0. ENMHCTBEHHAs pa3HuUla
3aKJII0YaeTcsl B TOM, YTO IpPH MOSBJIEHWU OKHa JUJIsl BBOJAA JaHHBIX, HEOOXOIUMO
CHayaja Mojib3ysch TaOIUIEH BBIYUCINTH 3HAUYEHUE KOHLIEHTPAIUKM KUCIOpoJa MpHU
IIPEAIIOIAraéMoi TeMIlepaType U3MEPEHNs, a 3aTeM BBECTU JTO 3HAYCHHE M HAXKAThH
kinasuiry «BBOJI». Cremyer NOMHUTB, YTO IMOCJE IPOBEICHHS CIIEUATBHON
KaJTMOPOBKH - aHANIM3aTOp OyAEeT BHOCUTH TOJBKO OJIHY TEPMOKOMIIEHCALMIO Ha
CBOMCTBA Ta30MpoHUIIaeMoil MemMOpaHnbl. [103TOMy MpH 3HAYUTENBHBIX OTKIOHEHUSX
TEMIIEPATYPhl AHAIU3UPYEMOHN CPEAbl OT 3HAYEHHUSI TEMIIEPATYPbI, UCIIOIb30BAHHOTO
IpH CHEeUaIbHONW KanuOpoBKe, Oy/neT BO3HUKATh JOMOJHUTENIbHAs MOTPEIIHOCTD
U3MEpPECHUM.

10. ITIOPAJOK PABOTBI.

Bxarounrte ananuzarop ¢ rnomoinsio kiaBuim 3 (cm puc. 4.1). I[Ipouseaure
HACTPOWKY U KaMMOPOBKY aHAIM3ATOpPa COTJIACHO T1.1I. 8, 9 HACTOAIIErO PyKOBOJCTBA.
AHanu3atop roToB K padoTe.

Bam aHanuzaTtop SBISIETCS YHUBEPCAIbHBIM CPEACTBOM HM3MEpPEHHUS, C
MIOMOIIBI0O KOTOPOro BbI MokeTe pemars pasHOOOpas3Hble 3a/ladyd aHATUTUYECKOTrO
KOHTPOJISI KACJIOPO/a B Pa3HbIX 00JIACTAX HAPOAHOTO X03sKcTBa. BriOpanusiii Bamu
BApUAHT WCIOJIHEHUE aHalu3aTopa B HAWJIy4Yllled CTENEHU COOTBETCTBYET
KOHKPETHOMY Ha3HAYEHUIO M 00JACTH €ro MPUMEHEHHUs], OTIMCAHHBIM B T1.11. 2, 3. Jlna
pelIeHHs] APYruX MPUKIATHBIX 3a7ad Bbl MoXkeTe JOMOJHUTENHbHO TPHOOPECTH
COOTBETCTBYIOIIUE aMIIEPOMETPUUECKUE CEHCOPhl U HEOOXOAMMBIE aKCECCYaphl.
Kaxnplii W3 CEHCOpOB, YKa3aHHbIX B 1. 3, aBTOMATHYECKU CTBIKYETCA C
u3mepurenbHbiM  ycTpoiictBoM  AKIIM-02 1o  uyBcTBUTENBbHOCTH. B ciyuae
npuobperenusi Bamu HOBoro cencopa Bam HeoOxomumo OyaeT mpoBecTd
KaJIMOpPOBKY BCTPOCHHOI'O B CEHCOP JAaTYUKA TeMIiepaTypbl. MeToauka KaauOpoBKU
JaTyrKa TeMIEepaTrypbl HAXOAUTCS B CIIy»)eOHOM MeHto aHanu3atopa. Lludp nocryna
K 3TO onuuu MeHto Bam OyieT cooO1ieH npu HeoOX0AUMOCTH.

B Tex cnydasix, korna BeIOpaHHBIM Bamu BapuaHT WMCIOJHEHUsI aHAIU3aTOpa,
KOHCTPYKTHBHOE PEIIIEHHE CEHCOpa M BXOSIINX B KOMIUIEKT MOCTaBKH aKCECCyapoB
MO3BOJIAIOT TPUMEHUTh AHAIM3ATOP Il PEIICHUS HOBOW NPUKJIATHON 3ajayw,
T—TP,OﬁYOTﬂ/IMOCTR rmnnﬁne”renuq HOROTO cercona ortrmamaeT R »TouMm cnvaae Ram
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HEOOXO0JMMO TPaBUJIBHO HACTPOUTH aHAJIW3AaTOpP Ha PEIICHUE HOBOW MPUKIATHOU
3a7a4u.

B aTOM pasznene mpuBOAsATCS CBEICHHUSI O TOPSAKE PabOThl C aHAIU3aTOPOM
MPU PEUICHUM KOHKPETHBIX 3a/7a4 aHAJIUTUYECKOTO KOHTPOJISI KUCJIOPOJIa, a TaKkKe
JAIOTCS PEKOMEHIAIMU 110 MPUKJIIAIHBIM TpUMeHeHusM ananu3aropa AKIIM-02.

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

s pemenus sron 3anaun uenonb3yroT AKIIM-02JI, crannaptasie ckinsiHku bBITK—
150-29/32-14/23 (ITlpousBoautens - OO0 "Crexnonadbeepsuc', r. Knuna, M.O., mmdp
npu 3akaze 560) ¥ MarHUTHYH Memanky. KanmOpoBKy aHanu3aTopa MpPOBOAST B
pexxume aBToKamnopoBka (cm. 1m.9). [[ns usmepenuit pO, nwiu cO, B MUKpooOBeMax
KUAKOCTEM M Ta30B HCIHOJIB3YIOT W3MEPUTEIBHYI0 KaMmepy Uil MHUKpPOAHAIM3a
(MKMA).

10.1.1. TToctaBbTe CKISHKY C aHANM3UPYEMOU MPOOOI HA OJIHY U3 MTOJOBUHOK YaIIKU
[Terpu. OTKpOIiTE CKISHKY U OMYCTUTE B HEE AKTUBATOP MATHUTHOM MEIIAJIKH.
10.1.2. YcranoBure ACpO,-01 B ckmsaky BIIK Tak, 4uToObl Ha MOBEPXHOCTH
YyBCTBUTEJIBHOW MeMOpaHbl HE ObLIO IMy3bIpbKOB BO3ayXa. CKISHKY C YallKou
Iletpy W aMIepOMETPUYECKHM CEHCOPOM IIOCTAaBbTE€ HA 3JIEKTPOMArHUTHYIO
MemaliKy. BKIrounTe 31eKTpOMarHuTHY 0 MEIIaNKYy.

BHUMAHMUME! IIpu ycranoBke ACpO,-01 B ckusnky BIIK' crapaiitecb HEe moBpeauThb
memOpany AC pO,. [Ipy ucnosib30BaHUN MOIIHBIX 3JEKTPOMArHUTHBIX MEIIATIOK HEOOXOIMMO
YCTaHOBHUTb TaKO€ YHUCIO OOOPOTOB MArHUTHOM MeELIAJK{, KOTOpPO€ HE NPUBOIMIO ObI K
"3acacpIBaHUIO" My3bIPHKOB BO3IyXa.

10.1.3. Ilocne mocTwkeHHs YCTOWYMBBIX TIoKazaHui (mpumepHo-uepe3 40 - 60 c
nociyie yctaHoBKU CKISIHKH ¢ ACpO, Ha MeIIajKy) IpOU3BOAUTE OTCUYET MOKa3aHUM
aHanM3aTopa B BBHIOPAHHOW MpeABapUTENIbHO eAuHHIle u3MepeHus. llpu Haxatuu
KJIABUIIM «CTPEJIKa BHU3» pE3yJIbTAT HM3MEPEHHS 3alMIIETCS B AJIEKTPOHHBIN
OJIOKHOT.

10.1.4. Ilocne npoBeneHUs] W3MEPEHUN CHUMHUTE CKISHKY C 3JIEKTPOMArHUTHOM
Memaiku. OcropoxkHo goctanbTe ACpO,-01 U3 CKISHKM W YCTaHOBHUTE €ro B
"kanubpoBouHyto CKIAHKY" (ckisHka BIIK, Ha nHO KOoTOpO# HamuTo 10-20 MJT BOABI
MOKET MCIOJB30BaThCs I KaauOpoBku). C TMOMOIIBIO MAarHUTa W3BIIEKUTE
AKTUBATOP U3 CKIISIHKH C MPOaHAIIM3UPOBAHHON MTPOOOH.

10.1.5. Ins kaxx0#1 HOBOM MpoOkI BeIMOIHsANTE onepauuu 1. 10.1.2 - 10.1.4.

10.1.6. Ilocne BpimosHEHUs Bcex aHanu3oB ycraHoBute ACpO,-01 B
"KaTMOpPOBOYHYIO" CKIISHKY.
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10.2. Onpenenenne BIIK crangapTHbIM MeTOA0M € pa3daBjeHHeM IIPY MOMOIIH
aHanu3aropa AKIIM-02JI.
10.2.1. IloaroroBky mnpo6 Ha BIIK BemonusioT cormacHo wMeromuke [THID
14.1:2:3.4.123-97 "MeToanka BBITTOJTHCHUS W3MEPEHUIN OMOXUMUYECKON
noTpeOHOCTH B Kuciopoze mnocie n-nHed uHkyOaruu (BIIK) B moBepXHOCTHBIX
MPECHBIX, MOA3EMHBIX (TPYHTOBBIX), MUTHEBBIX; CTOUYHBIX U OUYMIIECHHBIX CTOUYHBIX
BOoJIax'" M peKoMeH1aluii onucaHHbIx B [7-10].
10.2.2. I3mMepeHus KOHIIEHTPALMU PacTBOPEHHOr0 Kuciaopoaa B ckisinkax bIIK go u
nocJjie MHKyOaluu npoBoiuTe coryiacHo 1. 10.1 HacTosIero pykoBoaCcTBa.
10.2.3. Pacuet BIIK;s (c pa3z06aBieHneM) BBITOJIHSIIOT 110 (hopMyIie:

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

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

A, B — KoHUeHTpalusi pacTBOPEHHOro KHcCIopoia B  pa30aBieHHON
aHaJIM3UPYyEeMOU TpoOe BObI COOTBETCTBEHHO JI0 U MOCJe MHKYOaInH;

a, b— KOHIIEHTpaIus PacTBOPEHHOI'O KHUCJIOpPOJa B pa30aBIIAIONICH BOJE JI0 W

MI0CJIC UHKYOAIMu COOTBETCTBEHHO;

N — BesMunHa pazdasieHus (BO CKOJBKO pa3 pa3z0aBiieHo).

10.3. OnpenesieHue KUCJI0POAA B ra3ax.

Jns pewenust 3toi 3amaun ucnodb3yroT AKIIM-02I" u u3MmepuTenbHyrO
kamepy MKIIT'.

st obecriedeHUss M3MEPEHMI KHCIOPOJa B Pa3psHKEHHBIX Ta30BBIX CMECSX
(HampuMmep, B TOINOYHBIX Tra3axX) AaHajau3aTop KOMIUIEKTYETCS YCTPONCTBOM
noaArotoBku razoBoit  mpoOwl - YIIITI-01. C mnomolpi0 3TOro  yCTpOMCTBa
OCYILIECTBJISIETCSI BCACBIBAHUE U OXJIAXKICHUE AaHAIM3UPYEMOTO T'a3a ¢ MOCIECAYIOIINM
OT/ICJIGHMEM CKOHJCHCUPOBAHHOM BJIarM U HArHETAHHEM B U3MEPUTENIBHYIO KaMepy
ACpO,. Ilpunnunuansuas cxema YIII'TI-01 noka3ana na puc. 10.3.

JIns u3MepeHul NpPOLICHTHOIO COAEPkKAaHUS KHUCIOPOJAa B JbIXaTEJIbHBIX
ra3oBbIX CMECSX, HalpHUMEp, B ammaparax HCKYCCTBEHHON BEHTWJISILIUMU JIETKUX
(MBJI), HapKO3HO-IbIXaTEIbHOW alaparype, TMIOKCUKATOPax U Jp. MEAUIUHCKOU
armaparype, UCHoib3yrT uzmepurenbHyto kamepy MKII, koTopyro BKIOUAIOT B
JbIXaTEJIbHBIA KOHTYP.

Kanu6poBky MOKHO MPOBOIUTH MO aTMOC(HEPHOMY BO3AYXY, HACHIIIEHHOMY
napamu, BOJIbl B pexumMe «ABTokannOpoBkay. Ecnu B Bamem pacnopsbkeHun
umeetcsi noBepouHas razoBas cmech (III'C), comepxanue Kuciopoga B KOTOPOWM
OJIM3KO K BEpXHEMY JIUANA30HY U3MEPEHHUs], TO Bbl MokeTe kanuOpoBKy aHAIM3aTOpa
npoBecTy B pexxume «Crerr kKammopoBkay (cMm. 1. 9.).
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Puc. 10.3 IIpunuunuansuas cxema YIII'TI-01.

Buumanue! [Ipu npoBeaeHuu M3MepeHUN TPOLIEHTHOIO COAEP)KaHUS KHCIOpOJa B razax
MIOMHUTE, YTO OOIlIee JIaBJIeHUe aHAIM3UPYEMOro ra3a B HM3MEPHUTEIbHON Kamepe He JO0JKHO
3aMETHO OTJIMYAThCS OT OAPOMETPUYECKOTO JABICHHUA. B TakuX Cilydasix ¢ IOMOIIBIO PEryJsITOpa
pacxoja ra3zos obecrneubTe MUHUMaIbHO BO3MOKHBIN pacxo]l raza 4yepe3 U3MEpPUTEIbHYIO0 KaMepy.
Craenute 4yToObI Ha UyBCTBUTEIbHOMN MOBEPXHOCTH AC He ObIJIO Kamelsb BOJIBI.

10.4.  AHanMTHYeCKHUNl KOHTPOJb KOHUCHTPALUM KHCJIOPOAA B MOTOKe
JKMIKOCTEN, HanmpuMep B XUMHUKO-TEXHOJIOTUUYECKUX TMpolieccax MOATOTOBKU BOJIbI
na TOL, 'POC, ADC.

Jlnst pemieHus 3TOM 3ajauM B HAWJIydllled CTENEHU TIOJAXOJUT BapUaHT
ucnojsHeHusa  a”anuszatopa AKIIM-02T. H3mepeHus . mpOU3BOASATCS  BO3JIE
npo000TOOpHON TOUYKH. st 3TOr0 HE0OXOJMMO Ha JAMHUM BXOJla aHAIU3UPYEMOU
npoObl YCTAHOBUTH PETYJSATOP MAABJICHUS (Ipoccelib) M XOJOAWIbHUK. Perymstop
JaBJIEHUS JTOJDKEH 00ecrnedrBaTh PEryJMpOBaHUE pACX0Jla aHATM3UPYEMOU HPOOBI
yepe3 m3meputenbuyto kamepy AC B nauanazone oT 2 10 50 n/gac. X0JOIUIBHUK
JOJKEH 00ecrneunBaTh OXJIaXeHNE aHATU3UpyeMoi mpoOkl 10 Temneparypsl 0 — 50
°C. C menbi0 yMEHBINICHUS BPEMEHHM TPAHCIIOPTHOTO 3ama3asiBaHus W 3(dexToB
“moacoca BO3AYyXa” PEKOMEHIyeTCsl aHaJn3aTop YCTaHaBJIMBAaTh B
HETMOCPEJCTBEHHOM  OJM30CcTH  OT  npobooTOopHOM  Touku. [l  moaBojna
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aHanu3upyemon npoObl kK u3mepurenbHol kamepe AC J0IyCKaeTcs HMCIOJIb30BaATh
TpyOKH W3 HEpyKaBelollleld cranu w/uiu rudkyro Tpyoky u3 [IBX ¢ BHyTpeHHUM
IUaMETpPOM He MeHee 4 MM M TOJMIMHON cTeHKH He MeHee 1 mMM. Mcnonb3oBaHue
TpyOOK W3 CHJIMKOHOBOW pE3uHBI He nomyckaercs. ClIMB aHAIM3UPYEeMOM TPOOI
IOJKEH ObITh CBOOOJHBIM. [Is1 3TOro JOMyCKaeTcsi MCMOJIb30BaTh TPYOKU C
BHYTPEHHHM JHaMeTpoM He wMeHee 4 wmM. - llepen wu3smepuTensHONM KaMepou
PEKOMEH/IyeM YCTaHOBUTH (DUIBTP TOHKOW OYMCTKH, KOTOPBIA Bbl MOkeTe 3aka3arhb
JOTIOJTHUTENBHO.

Jlis obGecreyeHusi BHICOKOTOYHBIX M3MEPEHH KOHHEHTpalMu KUCIopoAa B
MUKpPOTPaMMOBOM 00JIaCTH, Mbl PEKOMEHAYEM TILIATEIbHO MPOBOAUTH KaTUOPOBKY
HYJIEBOUM ToUkH (cM. 11.9.). [l KanuOpoBKHU BTOPON TOUKHU MCIOJIB3YHTE MPOLIEAYPY
«ABTOKAJIMOPOBKAY.

[Mpu noaxmouenun wm3meputenbHor kamepol (MKIDK) x mpoGoorGopHoit
TOYKE MCIIOJIb3YHUTE CTaHIAPTHBIE NEPEXOAHUKU, KOTOpble Bl MoXkeTe 3aka3aTh Ipu
NOKYIKE aHajau3aropa wWiM 1o e-mail (¢ HOMEHKJIATypol CTaHJApTHBIX
nepexoaHuKoB Bbl Mokere 03HaKOMHUTbCS Ha HameMm caifre). [lpu ycraHoBke
ACp0O,-03 mm ACpO,-04 B u3MepuTeIbHYIO KaMmepy yOeauTech B HaJUYUU
TePMETUUPYIONIETO PE3MHOBOTO Koiybla (cM. puc. 3.9, 3.10). Jlna oGecrieueHus
HE3aBUCUMOCTH TIIOKAa3aHUM ~ OT CKOPOCTH IIOTOKAa YCTaHOBUTE B  TpyOKe
npoOOOTOOpHUKA pacxo]l BoAbl paBHbIM 2-50 n/gac. TpyOKy, COEIMHEHHYIO C
BBIXOJHBIM IITYLIEPOM U3MEPUTETHLHON KaMephbl, MOJOKUTE B CIMBHOM JIOTOK.

10.5. AHaMTHYEeCKMA KOHTPOJIb KHCJI0POAAa B IPHMPOAHBIX M CTOYHBIX BOJAX.

Jna pemieHust 3TOM 3agayd B HAWJIy4YlI€W CTENEHW TOJXOJUT BapHUaHT
ucnionHeHus a"anm3atopa AKIIM-02I1, B KOMIUJIEKT KOTOPOro BXOJUT CEHCOP
norpyxHoro tuna ACpO,-05. DTOT CeHCOp YCTaHABIMBAETCS B T'€PMETUUYHBIMI
KOPITYC M3 HEePIKaBEIOIEH CTaju U UMEET HaJIeKHYIO 3a/IeNIKy Kabess B Kopmyce (CM.
puc.3.3,. 3.4). KamubOposky anamuzatopa AKIIM-02I1 MoxHO HpOBOAUTH TIO
aTMOC(EPHOMY BO3/yXY, HACBHIIIEHHOMY mapaMud Boibl. Jns atoro ACpO,-05 ne
TpeOyeTcss J0CTaBaTh W3 TEpPMETUYHOW sueliku. Jlns oOecmedcHUs MaBJICHUS
HACBIIIEHHBIX BOJISHBIX TMAapOB TOCTaBbTe €ro Ha (QUIBTPOBAIbHYIO Oymary,
CMOYEHHYIO BOJOW U 3aIlyCTHTE Tpolenypy «ABTokanuOpoBka». [Ipu npoBenenuun
U3MEpPEHUN B HEMOJBIKHBIX JKUIKOCTAX, yaepxkuBaiite ACpO,-05 3a kabenp u
coBepinaiTe KosebarenbHble NBIKEeHUS amruutyaon 10-15 cm wactoroit 10-30
KOJIeOaHUl B MUHYTY.

Jliist oGecriedeHust COXPaHHOCTU CEHCOpa TIPU €ro SKCIUTyaTalldiu B adpOTEHKax
WIN IpyTux 0OBEKTaX C WHTEHCHUBHBIM IMEpPEMEIINBAHUEM PEKOMEHAYEM CEHCOp H
ero kabenb 3akpenuth Ha mTaHre. [ yno0cTsa moHTaxka u skcrryaranuu AKITIM-
02I1 Ha OYMCTHBIX COOpPYKEHUSX BBl MOXeTe mpuodpecTu CrenuanbHylo apMaTypy.
[IpunuunuansHas cxema yctaHOoBKH ACpO,-05 B a’poTeHKE ¢ MOMOILBIO TaKOM
apmaTypsbl ipuBesieHa Ha puc. 10.5.
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1. AHanusaTop AKMNM-02.
2. CeHcop.

3. CUcTEMA NOrPYKEHUA.

Puc. 10.5 Cxema ycranoBku ACpO; B a3pOTEHKE C MOMOIIBIO CUCTEMbI TOTPYKEHUS.

10.6. AHATMTHYECKHII KOHTPOJIb KHCJI0POAAa B OMOTEXHOJIOTHIECKHUX MPoIeccax.

g pemieHdss 3TOM 3agayd B HAWJIy4lIeW CTENEHU - MOAXOJIUT BapHAHT
ucrionHenus  adanu3aropa AKIIM-02b, B  KOMIUIEKT =~ KOTOPOTO  BXOAUT
crepunmnzyeMblit cencop ACpO,-06. ITOT CEHCOpP MOKET YCTAHABIUBATHCS B KPBIIIKY
dbepmenTepa WK 4epe3 CTaHIaApPTHBIN (IaHIbl B OMOPEaKTOPhl KaK OTEUEeCTBEHHOTO,
Tak M 3apyOexxHoro mpousBojcTB. llepen crepunuzarnueit depmentepa, c
ycTa”HoBlieHHbIM B HeM ACp0O,-06, HE00X0IMMO OTCOETUHUTD Kabellb OT CeHcopa, u
Ha €T0 pa3beM HAKPYTHUTh 3alTUTHYIO 3arIyniKy. [Ipu 3 ToM HE00X0AUMO YO TUThCS B
HAJIMYNH U LEJIOCTHOCTH FEPMETU3UPYIOLIEN NPOKIAAKU B 3alUTHOM 3ariywke. [Ipu
CTEpUJIM3AIINK CEHCOpa B OMOpEaKkTOpe HaJieBaTh 3allIUTHYIO 3arfyIIKy HEe TpeOyeTcs.

[Ipn mpoBeneHHHM aHATUTHYECKOTO KOHTPOJISA KUCIOPOJa B KYJbTYpPaJbHBIX
KUAKOCTSIX, KaK [MpaBUJIO, - TEMIEpaTypHble 3aBUCUMOCTH  Kod(duimeHTa
pPacTBOPUMOCTH  KHUCIOpOJa Heu3BeCcTHbL. [lodTOMy TIpu TMPOBEIECHUH TaKUX
M3MEPEHUN YacTO MOJIb3yETCS OTHOCUTENBHON eAUHUIIEH u3Mepenus - % Hac. B atom
cillydae aBTOKJIMOPOBKY aHalM3aTopa MPOBOJASIT IO aTMoc(hepHOMY BO3AYXY
HACBIIEHHOMY MapaMH BOJIbI WJIM 110 NMUTATEIBHON CPE/ie HACBIIIEHHON KUCIOPOI0M
BO3/yxa. B Tex cmydasx, korga Kod((UIMEHT pacTBOPUMOCTH KHCIOPOJa B
aHAIM3UPYEMOM Cpejie M3BECTEH, KaIMOPOBKY aHAJIM3aTOpa MOXHO MPOBOIUTH B
pexuMe «CreruanbHas KaTuopoBkay (cm. 1. 9).



57

11. Texnuueckoe 00cCay:KUBAHHE AHATU3ATOPA.
Ecmu Bam anammzaTop Hy>KHaeTcsi B TEXHUYECKOM OOCITYXKUBAaHUU, PEMOHTE

WIN TIEPUOJNYECKON MOBEPKE, CBSDKUTECHh C CEPBUCHBIM IIEHTPOM (DUPMBI

WK ¢ OKalImmuM OpUITHaTIbHBIM JTAJIEPOM.

KonrtakTHbie TenedoHsl 0puIMaIbHBIX JUICPOB Pa3MEIICHbI Ha HAIIIEM CaiTe.

CepBUCHBII LEHTP BBINOJHSAET BECh

KOMIUJIEKC paboT TO0 TEXHUYECKOMY  OOCITY)KMBAHHMIO aHANM3aTOPOB U  UX

nepuoanueckoi . nopepke B opraHax. ['OCCTAHJAPTa P®. C ycnoBusamu

POBEICHUS ITUX pabOT Bl MOXKeTe 03HAKOMUTHCS Ha HAIIEM cailTe.

11.1. DaexTpoHHBINA OJOK aHAJIM3aTOpa KpalHEe PENKO HYKIAaeTCs B OOCITYyKUBaHUU
U peMOHTe Omaromaps BBICOKOMY KayeCTBY TIPOM3BOJCTBA AaHAIM3AaTOPOB,
HCIIOJIb30BAHUIO HAJEKHBIX KOMIUICKTYIOIIUX, MPOYHOCTH, TEPMETUYHOCTH U
BBICOKOM CTEINEHHU IbUIEBIAro3amuThl Koprnyca ananu3aropa (IP-65). Kaxabiii
aHaJIM3aTOp B KOMIUIEKTE C JaTYUKOM IMOJABEPraeTcs - UCHBITAHUSM Ha
HAJEKHOCTh, MPOXOAUT NPEANPONAKHYIO TOJATOTOBKY M TECTUPOBAHUE
paboTOCIIOCOOHOCTH €r0 OCHOBHBIX OJIOKOB.

11.2. AmmepomeTrpuyeckue CEHCOpbl Ojarojapsi OpUTHHAIBHBIM TEXHUYECKUM
pELICHUSIM, UCIOJIb30BAaHUIO OJIAarOPOJIHBIX METANIOB M BBICOKOMY KauyeCTBY
OPOU3BOJICTBA HMMEIOT - HEOTPAaHUYEHHBIH CPOK chykObl. B TOo 3xe Bpems
CEHCOpbl HYXKJIAIOTCsI B TIPOBEJICHUU MEKPErIIaMEHTHOTO OOCITY>KUBAaHMUS,
BbInosiHsemoro IloTpeburenem B mporecce skcruryarauuud. K atum paboram
OTHOCATCA 3aMeéHa MeMOpaHHOTO KOJIMayka W TEJIMEeBOro  pacTBOpa
anektpoiuTa (cM. m.m. 3, 4). IlepuoanyHOCTH 3aME@HBI JJIEKTPOJUTA U
MEMOpPAHHOI'0 KOJIMAayKa 3aBUCUT OT YCJIOBUU SKCIUIyaTalluu aHalIU3aTopa U
JIOJI’KHA TIPOBOJUTHCS HE peke 1 pasza B roji, a TakKe B CIEAYIONIUX CIIydasiX:

e Hapymiena nenoctHocTh. MeMOpaHbl. BHEIIHMM NpPHU3HAKOM 3TOrO  CIIyXkaT
BHJIMMBIE KAIEJIbKH 3JIEKTPOJINTA HA TOPLOBOM MOBEPXHOCTH CEHCOPA, a TAKXKE
3HAYUTEIbHOE YMEHbBIIEHUE YPOBHS 3JEKTPOJIUTA B KOPIIyCE CEHCOPA;

e MeMOpaHa BBITSHYJACh W HE JIOCTATOYHO CHJIBHO HATATHUBACTCS TOPIIOBOM
YacThlO CTEKJISHHOW TWIb3bI (cM. puc. 4.2). IlpusHakoM ciiaboro HaTSHKEHHS
MeMOpaHbl SBISETCS 3HAYMTEIHLHOE CHIIKEHHE OBICTPOJCHCTBUS U BBICOKOE
3HAQYEHUE OCTATOYHOr0 TOKa CEHcopa Mpu KanuOpoBke aHanuzaropa no «Homb
pacTBOpy»;

o [lokazanusi aHanuzaTopa NIpPU HU3MEPEHUSX WU KaJMOpOBKE IO BO3IAYXY
HECTaOUJIbHBI U UMEIOT OOJIBIION apeiid.

Ecniu B ceHcope BO3HHKIA Kakas-TO HEMOJIAJIKa, IPEXKJAE BCEro MpPOBEpPhTE
LIEJIOCTHOCTh Kalesdsi W CTeKJSIHHOM T'Wib3bl. Hanuuyue TpemuH M CKOJIOB Ha
cTekJIsTHHOW ruib3e AC cBHUIETENbCTBYET O HecoOmogaeHuu IloTpedbutenem mep
npenocTopokHocTu (cm. 1. 6). Heakkypatnoe oOpamienne ¢ AC u HecoOoieHne
Mep TMPEIOCTOPOKHOCTH MOKET MPHUBECTH K ero yrparte. [Ipu BBISICHEHUU TPUYUH
OTKa30B MOTYT OKa3aThCsl MOJIE3HBIMU TeCThl paboTocnocodHoctn AC. DTU TECThI
MOXXHO TaKXe TMPOBOAWTH TMpPHU 3aMeHE MEMOPaHHOro KOJIMayka M pacTBOpa
ANEKTPOIUTA.
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Tect Nel. ITpoBepka cOnpOTUBICHUS U30JSIITUHA MEXKIY KaTOJIOM M aHOIOM.

1. CHumuTe MeMmOpaHHBIM Kodmadyok (cm. puc. 3.7, 3.8) u mpomoiite
QNIEKTPONHBIA aHCaMOIb B JUCTWUIMpOBaHHOW Bojme. C  MOMOIIBIO
(GUIBTPOBAILHON OyMaru yJaldWTe Karuld BOJBI M TIIATEIIBHO TPOCYIIHUTE
TOPIIOBYIO YaCTh CTCKISTHHOM THJIb3HI.

2. B rimaBHOM MEHIO BOWJIUTE B OIIIMIO JUATHOCTHKA CceHcopa. (cM. 1. 8.4).

3. Ecmu Tok cencopa (IceHc) umeet Oau3Koe K HYIJIO 3HaueHue (cM. puc. 8.4-
206) u comocTtaBUM ¢ BenuyuHOM ocraroyHoro Ttoka (I ocrt), TO
COMPOTHUBJICHUE =~ U30JISIIIUM HAXOJIUTCS B Tpejeiiax HOPMBI. ECIH TOK
CEHCOpa 3HAYHUTEILHO OTIMYAIOTCS OT HYJIS, OMPoOyHTe OoJiee TIATEIhHO
BBIMOJIHUTH TI. | HacTtosimiero tecta. BpiCOkoe 3HAUEHME TOKa CEHcopa
CBUJIETEIBCTBYET O HAPYIICHUH CONPOTHRBICHHS H30JIHH. K BO3MOXKHBIM
MPUYAHAM CJIEIyeT OTHECTH HapyIICHUE IETOCTHOCTH KaOels, TPEITuHBI
WJTH CKOJIBI B CTEKJITHHOM THIIb3€, a TaK)Ke TOIalaHre BIIaru Wik CyJbpuTa
HaTpHs B pa3beM ceHcopa. B mociennem ciydae cieayeT IpOMBITh pa3beM
JTUCTWJLTHPOBAHHOW BOJOW, a 3aTeM TIATEIBHO TMPOCYIIUTH B TCUCHUE
HECKOJIKUX CYTOK ITpH TeMiepaType 6mskoi k 40-60 °C.

Tect Ne2. [IpoBepka gaTunka TeMIepaTyphl U TPOBEPKa pEakivy CEHCopa Ha

Bare npixanue. DTOT TECT BBITIOIHACTCS 1TOCIIE BBITIOTHEHHST TecTa Nel.

1. B okHe «/luarHoctuka ceHcopay HaOIIOalTe 3a TOKOM MPOTEKAIOIINM
gyepe3 ceHcop (Icenc) m mokazanmsamu Ttemneparypbl (T). Bossmute cencop 3a
TTACTMACCOBYIO JICTaJIb M BBIJIOXHUTE Ha CTCKJISHHYIO THJIB3Y CEHCOpA, HAINpaBIIss
CTPYIO aJIbBEOJSIPHOTO BO3JyXa Ha TOPIIOBYI YacTh CTCKISIHHOW THIIB3BL. Ecim
TeMIlepaTypa OKpysKaromiero Bo3ayxa Hwke 35 °C, 1o nokasanus remrepatypsi (T) u
TOKa CEHCOpPa JIOJDKHBI BO3pACTaTh. Y BEJIMUEHHE TOKA CEHCOPa OOBACHSIETCS TEM, UTO
HA TOBEPXHOCTH CTEKJISTHHON THJIb3bl KOHJICHCHUPYETCS BIllara M3 albBEOJIIPHOTO
BO3/TyXa U DJICKTPpHUYECKAsl IeTTh MEXKTy KaTOJ0OM U aHOJIOM 3aMbBIKaCTCS.

2. [To ~mepe wcmapeHHMs Biard €O CTEKISHHOW THJIB3BI ITOKa3aHUS
TEMIIepaTypbl M TOKa CEHcopa OyAyT YMEHBIIAThCSA, CTPEMACh K TPEKHHUM
3HaUeHUsAM. Takoe MOBEACHUE CCHCOpPA CBUICTEIBCTBYET 00 OTCYTCTBHH OOPHIBOB B
kabeae W pa3bemMe ceHcopa.. Ecim Tok ceHcopa HE HM3MEHSETCs, IMONPOOyHTe
MOTPY3UTh TOPIIOBYIO YAacCTh CTEKISHHON THJIB3bl B CTAaKaH C JUCTHUILIMPOBAHHOM
BoJiou. [Ipu aTOM aHOA CEHCOpa OHKEH HAXOAUTHCA B BoJe. Eciu 3Ta onepauus He
npuBela K OXHUIACMOMY pe3yjbTaTy, TO IMO-BUAMMOMY, K - KaOemr ceHcopa
MIPUKJIAABIBAJINCH HEIOMYCTHMO BBICOKME MEXaHMUYECKHE YCHIUs (CM. I1.6), 9TO
MpUBEIO K OOpBIBY aHONA WJIM KaTroda. B 3ToM ciydae CBSIKUTECh C CEPBUCHBIM
IEHTPOM . PEMOHT Takoro ceHcopa BO3MOXCH
TONBKO B Cily4dae oOOpbIBa Kalems y pasbema. [Ipu HEIOMyCTUMO BBICOKHX
MEXaHWYECKUX Harpy3kax Ha KaOelb MOXKET TakXe MPOU30WTH OOPHIB MPOBOIOB
Kabens JaTduka TeMIepaTrypbl. B 3Tom ciydae Ha JucIiiee BBICBETUTCS HAAIMKCH
«JlaTynk He MOAKIIFOYECH». B 3TOM ciiydae TakyKe CBSIKUTECh C CEPBUCHBIM IIEHTPOM

11.3. N3MmepurenbHas Kamepa.
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[Ipu npoBeneHuM aHAIM30B B IOTOKE >KUIKOCTEW, COJEpKAIIUX OO0JbIIoe
KOJIMYECTBO B3BEIICHHBIX YACTHUIl, HAa BHYTPEHHEH MMOBEPXHOCTU H3MEPUTEIHHON
KaMephl TMOSBIAIOTCS OTJIOKEHHUS, YXYAIIAIIINE €€ Mpo3padyHocTh. B aTom ciydae
Bam cnegyer ee mpo4MCTUTH € MOMOIIBIO MapJeBOr0 TAMIIOHA, 3aKPEIJIEHHOTO Ha
nepeBsiHHOM manouke. st 3 PeKTUBHOCTH OYUCTKU MOXKHO MCHOJIb30BaTh JIOObIE
MOIOLIUE CPEJICTBA, HAIPUMEDP CTUPAIbHBIN MOpoIIoK. Mcronb30BaTh pacTBOPUTENH
He pekoMeHayertcs. [Ipu npoBeeHnr YUCTKH U3MEPUTEIBHOM KaMephl jKellaTeabHO
TaKk€ TPOMBITH - OOpaTHbIM Kiaman (cMm. puc.4.5, 4.6). Hns wuckirodeHus
BO3MOYKHOCTH 3aCOPEHHUSI M3MEPUTEIIbHOM KaMmephbl 11eJ1ecO00pa3HO yCTAHOBUTD
(GUIBTP TOHKOM OUMCTKH (CcM. 1. 1, 1. 4.3).

12. Bo3MoOKHBIE HEMOJIAAKHA M CIIOCO0OBI X YCTPaHEHUS.

CriocoObl ycTpaHeHUs
1.IToakmr04uTh CEHCOP.

Breninne nposiBiieHus
1. Ha gucnnee ananu-

BeposiTHbIE IpUYKHBI
1.CeHcop He MOAKIIOYECH

3aTopa 3aropaercs | K aHaau3aTopy. 2.CBSKUTECH C CEPBUCHBIM

coobmenne «Cencop | 2.00pbIB Kalemns IIEHTPOM 1O  BOIPOCY

HE TOJIKJIFOUEH» pEMOHTa WM  3aMEHBI
CEHcopa.

2. llokazamuss  He | 1. Beicox pactBop 1. lonuTe pacTBOp 3JEKTPO-

3aBUCAT OT KOHLEH- | 3IEKTPOJIUTA JauTa u 3aMEHUTH

MEMOpPaHHBIN KOJIMAYOK.

2. Bemomnute Tect No2 (cm.
n.11). Ilpu oTpunareaIrHOM
pe3ylbTare  CBSI3aTbCsl C
CEPBUCHBIM IIEHTPOM (UPMBI
0O BOIPOCY PEMOHTA WU
3aMEHbI CEHCOPA.

[Ipon3BecTr BHEHIHUN OCMOTP

TpaIyuu KUCIopoaa.
2. OOpbIB KaOeIs

3. B «Honp pactBope» | Hapymeno conporusiie-

CEHCOoD VMMEET | HUE€ M30JISIHMHA B CEHCOPE | CEHCOpAa W BBINOJHUTH TecT
OOJBINION OCTATOYHBIN | WK B pazbeme ceHcopa | Nel. [lpu  oTpumarensHOM
TOK. pe3yJibTaTe  CBS3aThCAd  C

CEPBUCHBIM IIEHTPOM (PUPMBI
10 BOIIPOCY PEMOHTa HWJIH
3aMEHBI CEHCODA.
3aMeHHUTH

MeMOpaHHBIH

HECTAOMIIbHEI BO
BpEMEHU TIPU IOCTO-
SHHOM KOHLEHTPaluH
KHUCIJIOPO/IA.

4. Ilokazanusa cencopa | 1.

HOCTb MEMOpaHBI.

2. MemOpaHa BBITSHY-
Jach W3-3a NPEBBIINICHUS
TeMmneparypbl. W (WUIn)
pacxojia BOJIbI.

Hapymena wnenoct- | 1.

KOJIITaYOK.
2. OGecrnieunTh TPeOOBAHUS TIO
TEMIIEpaType U PacXxody BOJbI
qepe3 HM3MEPHUTEIbHYIO  Ka-
Mepy. 3aMEHUTh MEeMOpaHHBIN
KOJIITAY0K
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5.  beicTpoaencTBHE
CEeHCOopa CYUIECTBEHHO
YMEHBIIWIIOCH.

Beitsnynace  MeMOpaHna
u3-3a IPEBBILIEHUS]
TemriepaTypbl U - (WIH)
pacxona BOAbI.

Obecnieunth TpeOOBaHUS TIO
TEMIepaType U pacxoay BOJIBI
yepe3 H3MEPUTENIbHYI0  Ka-
Mepy. 3aMEHUTh MeMOpaHHBIH
KOJITTaYy0K

6. Ilpu mnpoBeneHuun
KaJIMOpPOBKU  TTOSIBJISI-
eTcs HaJINCh,
npeaynpexaaIas o
HEKOPPEKTHOCTH
JNEeHCTBUM.

1.CeHcop yCTaHOBIIEH HE
B Ty Cpelay, B KOTOPOM
JIOJIKHA IPOBOJUTHCS
JaHHasi KaInOpOBKa.

2. Ilpu xanuOpoBKe 1O
BO3JlyXy Ha = YYBCTBU-
TEJIbHOU [HOBEPXOCTH
CEHCopa OcTajach Karuis
«Honb-pacteopa 1581051
BOJBI.

3. Ilpm  xanuOpoBke
omneparop He JI0KJajics
cTabwin3anuu  1okasa-
HUW  a”aau3aTopa, B
pe3ynbTare 4ero
npousomies. cOoil B
paboTe BBIYUCIUTEIBLHOU
CUCTEMBI.

1,2. TloBTOpUTH KamuOPOBKY
YETKO  BBIMNOJHAS HHCTPYK-
MM, BbICBEUMBACMbIC  Ha
JUCILIEE aHaIU3aTopa.

3. BeimonauTte 11.9.3

4. Ecnu He ynaercsi mpoBECTU
KaTHOPOBKY HEO0OX0IUMO
BOCCTaHOBUTh 3aBOJICKHE

ycTtaHoBkM (cMm. IIpunoxenue
8).






