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Bui npuoépenu ananuzamop xucnopooa AKIIM-1-111771 ,
pa3padomanHvlii U 6bINYULCHHDBLIL
000 «@Dupma «Anvgpa BACCEHC).

Buumamenvno npouumaiime oannoe pyxosoocmso.
Ono cooeporrcum 8a)rcHyrw uHgopmayuro 00 ycmpoiicmee
ananu3zamopa, e2o 0COOEHHOCMAX U MemoOUKaAx nPo6edeHus
uU3MepeHuil npu peuleHuu KOHKPemHulx 3a0au
AHATUMUYECKO020 KOHMPOIA KUC10pooa.

[annoe pykosoocmeo nomoscem Bam npasunvro
YCHMaHO8UMb AHAUZAMOD U OBICMPO 6eCMU €20 8
IKCHIIYyamayuio, cooa100aa npu IMom Heodxooumole
mpebosanusn e2o 6€30naAcH020 UCHOIb30BAHUA.

Buumamenvnoe usyuenue uncmpyxyuu noseonum Bam 6
NONIHOU Mepe UCNOIb306aNb UWIUPOKUE 603MOHCHOCU
ananuzamopa, odecnequs nPu IMOM 6blCOKYI0
Ippexmuenocmp e2o npumenenusn. Q6vém ceedenuii u
UIIOCMPAayuil, NPUEEOEHHBLIL 6 0AHHOM PYK080OCHEe,
obecneyugaem npasuiIbHyI0 IKCHIYAMAUUIO AHATUIAMOPA U
6cex e2o0 y3/108.

! Coxpansiime oannoe pykosoocmeo ¢ kauecmee
CHPABOYUHO20 MAMEPUAA, MAK KAK 8 HEM CO0ePICaAmcs
UHCIMPYKYUU, HE0OX00UuMble 011 NPABUIbHOIL IKCRIIyamauuu
AHATU3AMOPA, NPOBEOCHUS MEHCPE2IAMEHMHO20
00CayxHCUBAHUA U NEPUOOUYECKOIl NOBEPKU AHAU3AMOPA.

BHUMAHME! I[Ipu nocraBke aHanu3aTopa B 3MMHEE BpeMsi roga
aMIIEPOMETPUYECKUI CEHCOP HE 3AIIOJIHAETCS PACTBOPOM DIIEKTPOJIUTA.
Baiu ceHncop nipu oTnpaBke | He|OblT 3a0JIHEH PACTBOPOM 3JIEKTPOJIUTA.

BHUMAHMWE! IlpenoxpaHuTellb YCTaHOBJEH B IOJIOXKEHHUE, COOTBETCTBYIOIIEE
HanpspkeHuto cetu 220 B ¢ wacroroit 50 I'u. [lepen nmoakiaroueHueM aHaiau3aTopa K
CeTH TIEPEMEHHOro Toka ¢ HampsbkeHueMm 36 B u wacroroit 50 I'im Bam HeoOxoaumo
NEPEYCTAaHOBUTh MPEAOXPAHUTENb, B COOTBETCTBUU C MAPKHPOBKOM B HIKHEM
OTCEeKe aHanuzaTopa (cM. puc. 3.3).

BHUMAHMWE! Bam ananu3aTop YKOMIUIEKTOBAH CMEHHBIMU KOJITAYKAMH C
MeMOpaHaMH, BBIMOJHEHHBIMM W3 ToJunponwieHa wuiud Tedraona. Konmauku
noMedeHbl CUHUM (OenbIM) IBETOM COOTBETCTBEHHO. I[Ipu 3akaze KoJIMaykoB
HEO0OXO0IMMO yKa3bIBaTh MaTepral MEMOpPaHbI WM [IBETOBYIO METKY.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
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Omauuumenvnuvie ocovennocmu ananuzamopoe AKIIM-1-11

1. Y HusepcanbHOCTD aHaJIM3aTOpPOB u IIUPOKUI aCCOPTHUMEHT
amnepoMerpuieckux ceHcopoB (AC) mo3BONAIOT pemiarh J00bIe 3aJauu
AHAJIMTUYECKOTO0 KOHTPOJIS KUCJIOPOJIa B 000U OTpaciu.

2. Awmnepomerpuueckue  cencopel  (AC)  061amaOT  yIIyYIICHHBIMH
METPOJIOTUYECKUMHU U AKCIUTYaTaI[MOHHBIMH XapaKTepPUCTUKAMH,
HEOTPAaHUYEHHBIM CPOKOM CIY>KOBI, BBICOKOW HAJEKHOCTHIO, MPOCTOTON B
obciyxuBaHuu u pabore. Ilapamerpsl kaxxaoro Bapuanta ucnojHenus AC
ONTHMU3HPOBAHBl JUISI PEHICHUS KOHKPETHBIX 3a7ad aHaJIUTHYECKOTO
KOHTPOJISl KMCIIOPOJa, @ MX KOHCTPYKUUHU pa3paboTaHbl C YyUYETOM CHELU(PUKH
NIPOBEJCHUS M3MEPEHUHN B PA3IUYHBIX 00JIACTAX.

3. MHOFO(byHKuI/IOHaﬂLHHe BO3MO>KHOCTH aHAJIM3aTOpa MO3BOJISIIOT MPOBOJINUTH
U3MEPEHUE NApPUUAJIBbHOIO JABJICHMS M KOHLEHTPAlMM KHCIOpPOJa B
KHUAKOCTAX U Tra3ax B JII000# BHIOpPAHHON OMEpaToOpoOM €IUHHIIE U3MEPEHUS, a
TAaKXKE HW3MEpPEHHE TeMmepaTypbl M  ONpeAeiieHHE OHOXUMHUYECKOTO
NOTPeOJIEHUS KUCIOPOAa [0 CTAHAAPTHON METOJIUKE.

4. Bnaroz[apﬂ opurnHanbHocTh AC  oOecneunBaercs: “‘Hepa3pylUArOLIMiA
KOHTPOJIb” aHaJU3upyeMoil MpoObl, MHUPOKUI AMAaNa3oH, BbICOKAs TOYHOCTh
JIOCTOBEPHOCTh M 3KCIPECCHOCTh HW3MEPEHUM, BBICOKAas CEJIEKTUBHOCTh H
CTaOWUJILHOCTh TOKa3aHWM, a Takke MX ciabas 3aBHCHUMOCTb OT CKOPOCTH
IIOTOKA AaHAIM3UPYEMOM JKUAKOCTM W HaJW4Yhsl B HEWM MEIIAroIIMUX
KOMITOHEHTOB Y B3BEIIECHHBIX YaCTHULI.

Ananuzamoput kuciaopooa AKIIM-1-11 o6ecneuusarom:
o ABTorpaz[prOBKy M0 KUCJIOPOAYy aTMOC(HEpHOTO BO3TyXa. rpaI[yI/IpOBKy o

IIOBCPOYHBIM TI'd30BbBIM  CMCCAIM. I/IBMepeHI/IH B HCBOIHBIX CpcOax,
KYJIbTYPAJIBHBIX KUJAKOCTAX U COJICHBIX BOIAAX.

L4 BOSMO}KHOCTB BI>I60pa y,HO6HOﬁ I oriepaTtopa CAUMHUIIBI U3MCPCHUA.
L4 KOppeKHI/IIO B 3aBUCHUMOCTH OT 6apOMeTpI/I‘IGCKOFO JaBJICHUA U COJICHOCTH.

L4 CI/IFHaJ'H/IBaI_[I/IIO BbIXOJa MOKa3aHuu u3 3aJIaHHBIX MPEACIIOB U BO3MOKHOCTb
pa6OTI>I B COCTaBC CUCTCMbI ABTOMATHYCCKOI'O YIIPpaBJICHHA C IIOMOIIBIO
«CYXHUX KOHTAKTOB».

o I[HCTaHuHOHHy}o nepenayy MHQOpPMAIUA C TIOMOIIBI0 TOKOBOTO BBIXO/IA,
nrdpoBoro kanana RS-485(USB).

e Jamuck nokasanmii Bo BHYTPEHHIOIO DHEPIOHE3aBUCUMYIO IIaMATh B Py4YHOM
pexume  «bIOKHOT» M B  HENPEPBIBHOM  IIEPUOJUYECKOM  PEXKUME
«IIpoTokonupoBanue.

o I €PMETUYHOCTB KOPITyCa, CTENEHB MbUIEBIAro3amuTsl [P-65.
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5. lloxroroBka k pabote 25
5.1. Obmue TpeOboBaHMS K yCTAHOBKE aHATU3aTOPOB KUCIOPOaa 25
5.2. YcTaHOBKa HHIUKATOPHOTO OJI0KA aHAIM3aTopa 25
5.3. YcTaHOBKA ra3oKUIKOCTHOrO OJI0Ka 26
6. Hactpoiika u ynpaBjieHue pexxuMaMu paboThl aHAIH3aTopa 28
6.1. Bxrouenue ananuzaTopa u uHTEpdeic mporpaMmbl 28
6.2. I'naBHOE MEHIO 30
6.3. Menio «/lmaraoctuxa» 32
6.4. MeHIo «YCTaHOBKW» 33
6.5. Mento «IIporokomn» 40
6.6 MeHro «biokHOTY. 42
7. I'panyupoBKa aHanu3aropa 43
7.1. Ilpouenypa aBTOMaTUYECKOMN IpalyupOBKH aHaIM3aTOpa 43
7.2 Tlpouenypa rpaAyupOBKH aHAJIU3aTOpa MO MIOBEPOYHON ra30BOM CMeCH 44

7.3. [Ipouenypa rpalyupoBKU HYJIE€BOM TOYKH aHAIM3AaTOPa
45 8. Texuuueckoe 0OCTy>KMBaHUE aHAIN3AaTOPA

45
9. Bo3MOXHBIE HEMOJIA/IKH U CTIOCOOBI MX YCTPaHEHHS. 47
COIEPKAHUE (ITacnopr)
1. Hasnadenue u 061acTh NpUMEHEHHUS 50
2. TexHudeckue XapakTepUCTUKU 50
3. CoctaB U34eIus U KOMILIEKT IOCTaBKU 52
4. IloBepka aHanuzaropa 52
5. IIpaBuna xpaHeHuUs 59
6. T'apantum msrorosutens (IlocraBuiuka) 59
7. CaeneHus 0 peKIaMaIusax 60
8. CBHIETENBCTBO O MPUEMKE 60
[MPUJIOXXEHUE 1. I'apantuiinsiii TanoH (2 mir.) 61
[MPMJIOXXEHME 2. [Topsiiok BBOAa KOHCTaHT TEPMOMETpA 63
I[TPUJIOXXKEHMUE 3. Meroauka rpalydpoBKH TOKOBOI'O BBIXOJ1a 64
IMTPUJIOXXEHMUE 4. BoccTaHOBIIeHHE 3aBOACKUX NTaPAMETPOB 65
I[NPMJIOXXEHME 5. MeTtonuka rpagyMpoBKU HyJIEBOM TOUKM aHAIN3aTOpa 66
[MPUJIOXEHMUE 6. [lepenaua nannbix no cetd RS-485 B pexxume Mo AYMHEHHOTO 68

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIH3ATOP KHCJIOPO/JA AKIIM-1-11T/]



1. PACITAKOBKA AHAJIM3ATOPA.

IIpu nmomyuenun aHanu3aropa yOeAMTECh, YTO YMAKOBKA HE BCKPbITA M HE IOBPEKICHA.
Ecnu BHEIIHUN OCMOTp YyIAKOBKH IIO3BOJISIET IPEAINIOIOKUTE O €€ BO3MOXXHOM BCKPBITUH WIH
NOBPEXKACHUA  AHAJIN3aTOpPa  IPU  TPAHCIOPTUPOBKE,  HE3aMEIUIMTEIBHO  BBI3OBUTE
IIPEACTABUTEINS TPAHCIIOPTHOW KOMIIAHUU M BCKPOMTE YIIAKOBKY B €r0 IIPUCYTCTBUHU.

AHanu3aTop KHCIOpPOJa M KOMIUIEKTYIOIIME W3ACIUSA K HEMY IOCTAaBIISIIOTCS B IPOYHOM
koHTeliHepe u3 JIBII, ycunenHoMm nepeBssHHbIMM Opyckamu. KoHTeliHep BBINIOJHEH U3
JKOJIOTMYECKH YHCTBIX MAaTepHaAIOB. PEKOMEHIyeM COXPAaHMTHh KOHTEHHEP Ul MOCIEAYIOIEH
OTIIPAaBKH MpHOOpa MPEenNpUATHIO M3TOTOBUTEN0 WK pernoHanbHoi LICM s mpoBeneHus
NEPUOIUYECKOM MOBEPKU U TEXHUYECKOTO OOCITYKUBAHMUSL.

[TonoxuTte ynmakoBKy C aHAJIM3aTOPOM Ha pabouuii CTOJ U paclaKkyiuTe ee.

B KOMIUTEKT TOCTaBKHM aHAIHM3aTOPa BXOJISAT:
M WuaukaTopHBIH OJIOK aHAIM3aToOpa ¢ ceTeBbIM Kabenem (MB)

BriHocHoi1 razoxkuakoctHoit 610k (I0KB) ¢ amnepoMeTpudeckuM CEHCOPOM

S

/] KowmruiekT 3amacHbpIX yacTel U MPUHAAJICKHOCTEH K aMIIEPOMETPHUIECKOMY CEHCOPY:
» DIaKOH C reJIMEBBIM 3JIEKTPOIUTOM

MemMOpaHHbIe KOJITTauKH (3 11T, )

[TpoOnuk ¢ cynbdurom Hatpust Na,SOs

[Tpo6uuk ¢ xmopuctbim kobanbToM CoCl,

¥V ¥ ¥V ¥

Komb11o pe3nHoBoe (Ha MeMOpaHHBIIN KOJIITAYOK)

» KombI1io pe3nHoBoe (Ha CTEKIISTHHYO THIIb3Y CEHCOpa)
[IpucoenuautenpHas Tpyoka [IBX
3MeeBUK OXJIKICHUS MPOOHI (TI0 OTACIBHOMY 3aKa3y)

KoMIniekT MOHTaXHEIX TIeTeIIh

N 8 B ™

PykoBozcTBO MO AKCIUTYaTaluu, MacnopT
W3Bnexkure w3 KOHTEHHEpa IUTACTMAcCOBYKO KopoOky ¢ Habopom 3UII, apyrue
MPUHAJICKHOCTH, PYKOBOJICTBO TIO 3KCIUTyaTallMH. 3aTeM aKKypaTHO M3BJICKUTE CETEBOU Kabenb u

0yi0kM aHanmu3aTopa. PacmonoxuTe ux Ha paboueM cToie.

Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
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2. IMMOATI'OTOBKA K PABOTE U ITPOBEPKA PABOTOCIIOCOBHOCTH
AHAJIN3ATOPA.

Buumanmue! Tlocne TpaHcnopTupoBaHHMs B YCJIOBUSX OTPUIATENBHBIX TEMIIEPATYD
aHAJIM3AaTOPbI JOJKHBI OBITH BBIAEP)KAHBI B TPAHCIIOPTHOM Tape MPH HOPMAIbHBIX YCIOBHIX HE
menee 4 wuacoB. IIpu oTnpaBke aHanM3aTOopa MO TMOYTE B 3MMHEE BpeMs Troja
aMIEPOMETPUUYECKUE CEHCOpPbl HE 3alOiHSIOTCS PacTBOPOM 3JIEKTPOJIUTA, O YEM JieJaeTcs
COOTBETCTBYIOIIAsl 3allUChb Ha CTP. 2 HACTOSIIEro pykoBojcTBa. B »3ToM ciyuae Bawm
HE00XO0IMMO BBITIOJIHUTH OTeparuH 1. 2.3

Eciim Bam ceHcop 3amojiHeH PacTBOPOM JIEKTPOJIMTAa, TO He TpedyeTcs
BBINOJHSATH ONEPANMHU MO JOJUBKE YIEKTPOJUTA WIM 3aMeHe MeMOPaHHOI 0
KOJIMAYKA.

2.1. Ecnu TpaHCHOPTHPOBaHUE aHATU3aTOPa OCYIIECTBIISIIOCH B 3UMHEE
BpeMsi rona (CM. CTp. 2), BBINOJHUTE oOIepanuud M. 2.3. HACTOSIIETO
pykxoBoactBa. Eciim Bamn AC 3amosiHeH pacTBOPOM 3JIEKTPOJIHMTA (CM.

3anmch Ha CTP. 2), TO NepexoJuTe K BHINOJHEHHIO 1I. 2.4,

nocrasisieMoro B komiuiekre ¢ AKIIM-1-11T/], mokazan Ha pwuc.
2.1, a Ha puc. 2.2 uzobpaxeH AC, MOMEIIEHHBIH B U3MEPUTEIBHYIO

kamepy (UK).

Ll 2.2. Buemnuit Bun amnepomerpudeckoro cencopa ACp0O;-02,
H

Puc. 2.1. Buemnuit Bua amnepomerpuueckoro ceHcopa ACpO;-02

aHanu3aropa (cm. puc.3.4). HagaBuB Ha MIOCKYIO NPYXKUHY CHU3Y, OTKPONTE

UK ¢ AC HaxoauTcs 1MOJ BEPXHEU KPBIIMIKOW Ta303KHJIKOCTHOTO OJIOKA J

kpbiiky ¥ ocBoboaute UK ¢ AC u3 ¢pukcupyromiei CKOOBI.

OTKPYTUTHb HAKUJHYIO ra1711<y, a 3aTE€M OCTOPOXKHO OOCTAaTb CCHCOP. —

Hus Ttoro, utoObl nocratk ceHcop u3 MK, HeoOxomumo cHagana g A

Puc.2.2. BHennuii Bu ceHcopa B U3MEPUTEIBHON KaMepe.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
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2.3. 3amena MeMOpaHHOTO KOJMayuKa, 3ajJMBKa pacTBOpa JIEKTPOJIHTA.

Eciu tpelyercsi 3amuTh pacTBOp JJEKTpoJauTa (CM. CTp. 2) WIM 3aMEHUTh MEMOpaHHBIN
KOJIMAY0K, TOCTAHbTE CEHCOP U3 U3MEPUTEIHHON KaMephl, 3aTe€M BBHITIOJHHUTE onepauuu m.im. 2.3.1.-
2.3.5.

2.3.1. OTkpyTHUTE raifky C€HCOpa M aKKypaTHO IOCTaHbTE AJIEKTPOIHBIN aHCaMOJIb U3 MEMOPaHHOTO
KoJimayka (cMm. puc. 2.3).

BHUMAHUE

He npukacaiiTech K 3JIEKTPOAHON CUCTEME M CTEKJISIHHOW TMJIb3€ PyKaMHu.
Jlaxxe HE3HAUMTEIBHOE 3arps3HEHHE BHYTPEHHUX OJJIEMEHTOB CEHCOpa
OTPHLIATENIBHO CKa3bIBAETCS Ha €ro pabore.

Ilpumeuyanue. Ecnu snexTpoaHslil aHcaMOIb IPUWIIMIT K KOJIIAYKy, TO, TO-
BHJIIMOMY, B HEM BBICOX pacTBOP 3JIEKTposMTa. B 3TOM ciydae 3aneire ¢
noMOIbI0 mmpuna 1 — 2 M AUCTWIIMPOBAHHOW BOJBI B 3a30p MEXIY
KOJIMAaykoM U DJJeKTpoJHbIM  aHcambnem. Yepes  2-3  yaca
3aKpUCTAJUIN30BABIINECS COJM pacTBopsATcs, U Bbl 0e3 ycunuit goctanere

AIIEKTPOIHBIN aHCaMOJIb.

Puc. 2.3. Baemnuii Bug ACpO, 6e3 MeMOpaHHOTO KOJIITayKa.

2.3.2. Ilpomoiite »IEKTPOAHBIA aHCAMOIb B MUCTWUIMPOBAHHOW BOJE, OCTOPOXKHO YIAJIHUTE
OCTaTKH Biard (UIbTPOBAIBHON OyMaroil W moyoxure ero Ha canderky. [Ipomoiite koamadok
HHCTHHHHPOB&HHOﬁ BOI[OfI U CTPAXHUTC OCTAaBIIYIOCA B HCM BJIAry.
2.3.3. C nomomipio (priakoHa — KareabHUIIBI 3aJIEUTE B CTAphIid M HOBBI MeMOpaHHBIN KOJIMAa4yoK
1-2 M1 pacTBOpa IEKTPOJIUTA.
IIpumeyanue. [Ipu 3anuBKe AJIEKTPOIUTA HA MOBEPXHOCTH MEMOpAHBI WIIM CTEHKaX KOJauka
BO3MOXHO 06p3.30BaHI/IC IMYy3bIPBKOB BO3JyXa. I[JISI HUX YyOaJICHHd CJCrKa MOCTYYHUTC 110
KOJITIA4YKy COOKY.
2.3.4. COopky ceHcopa MPOBOJUTE CIACAYIOLUIUM 00pa3oM:
1. CnaBuHBTE PE3MHOBOE KOJIBIIO Ha OOKOBOW MOBEPXHOCTH MEMOpPaHHOTO KoJjimayka Ha 1-2
MM HIKE JPEHaXHOro oTBepcTus (cM. puc. 3.7).
2. BosbMmuTe 35eKTpoaHBIA aHCAMOJIb U MEJIJIEHHO BCTaBhTE €r0 B MEMOPAHHBIN KOJITAYOK
B BEPTHKAJIBLHOM IMOJIO)KEHUH. M30BITOK pacTBOpa 3JEKTPOJIUTA JIOJDKEH BBICTYIUTD

yepe3 ApeHaxkHoe otBepctue 14 (cm. puc. 3.7).

Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP KHCIIOPOJA AKIIM-1-11T/]1



3. 3akpyTure raiiky B MeMOpaHHBIH KOJIIA4OK 10 yrmopa. TopuoBas 4acTh 3JIEKTPOAHOTO
aHcamOJIsl 1OJKHA HATSIHYTh MEMOpaHy Ha KOJIIauKe B BUJI€ 30HTHKA.

4. VYnanute OCTaTKU Biaru ¢ OOKOBOW MOBEPXHOCTH KOJIMAYKa U CABUHBTE PE3MHOBOE
KOJIBLIO Ha IPEHAKHOE OTBEPCTHE.

5. YcTaHOBHUTE CEHCOpP B U3MEPUTENIbHYIO KaMmepy (cM. puc. 2.4) U 3aKpyTHTE HAKHJIHYIO

raiiky 1o ynopa (cm. puc. 2.5)

I .1

Puc. 2.4.
Puc. 2.5. Duxcarms !

VYceranoBka ACpO, .
ACpO; B u3MepUTEIbHOU

B USMCPHUTCIIbHYIO
Kamepe

KaMepy

2.4. C noMoIpio KJIeMM COCTBIKYHTE OTpe3Ku KaOeseil BUTBHIX map OJIOKOB aHaiIM3aTopa, B
COOTBETCTBUM C IIBETaMHU H30JIATOpPOB kuil. [logcoenuHure BUIKK Kabelel MUTAaHUS KaXI0To U3
0JIOKOB aHanM3aTopa K cetu nepemenHoro Toka 220B ¢ wactoroit 50 I,

[Tocne BKJIIOUEHHUS aHaIU3aTOpa Ha €ro JUCIUIee CHayala MosBUTCA 3MOinema dupmbl

«Anspa BACCEHCy», a 3arem riaBHOE OKHO U3MEPECHHUH.

3. YCTPOMCTBO U MPUHLMII JENCTBUS AHAJIU3ATOPA
B3peiBozamumenHocts 601oka nuTanus aHanu3atopoB AKIIM-1-11 obecnieunBaetcst BUAOM
B3PBIBO3AIINTHI «B3pbIBOHENpoHHIIaemas obosoukay nmo 'OCT IEC 60079-1-2013 u mocturaercs
3aKJIFOYCHHUEM DJICKTPUUYECKHX Iiereld OJoka MUTaHWS BO B3PBHIBOHEIPOHHUIIAEMYIO OOOJIOUKY,
KOTOpasi BBIJEP)KMBAET [aBJIEHUWE B3PbIBA M HCKJIIOYAeT MEepenady B3phIBa B OKPYKAIOIIYIO

B3pPbIBOOIIACHYIO CpEAY.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIH3ATOP KHCJIOPO/JA AKIIM-1-11T/]



9
B kadectBe 000m0uKM 650Ka muTaHus npuMeHeHa obonouka [IIOPBA171712 OOO «3aBojg

T'opanrex» ¢ mapkupoBkoii B3peiBozamutel 1Ex d IIC T6...T4 Gb.

B3pbIBo3aUTHEIE TMOBEPXHOCTH OOOJOYKK OJI0Ka MHUTAHHUS 3allUIICHBl OT KOPPO3UU
AMOKCHUJIHBIM OKpammBaHueM RAL 7035.

Bce BuHTBH, OONTHI W Taiiku, Kpemsiiye AeTand 000J0YKM OJOoKa TUTaHWS, a TaKKe
TOKOBEIYIIME W 3a3eMISIIOINME 3aKUMBI, INTyIepa KaOelIbHBIX BBOJOB IPEIOXPAHEHBI OT
CaMOOTBUHYMBAHMS TPUMEHEHHUEM TMPYKUHHBIX a0 WM KOHTpraek. ['OJIOBKM Hapy>KHBIX
KPETSIX OOJITOB PACIOIOKEHBI B OXPAHHBIX YTIIyOJICHHSAX, TOCTYT K KOTOPHIM BO3MOKEH TOJIBKO
MOCPEJICTBOM CHEUUaIbHOro Kirova. Jlns mpegoxpaHeHuss OT CaMOOTBHUHUMBAHUS COEIUHEHUS
KPBIIIKKA OJIOKa MUTaHMSI aHAJIM3aTOpa C KOPIIyCOM MPUMEHEHO CTOMOpHOE ycTpoicTBo. CTomop
3aKpEeTUISIeTCS C MOMOIIBI0 BUHTA K KOPITYCY MPH 3TOM €ro JianKa 3aXOAUT 32 OYPTHK Ha KPBIIIKE U
(duKcHUpyeT ee OT CaMOOTBUHUYHMBAHMSL.

AHanu3aTop HE MMEET 3JIEMEHTOB MCKPAILIMX WIM MOJBEpXKEHHBbIX HarpeBy cBbime 7001C.
Temmeparypa OBEpXHOCTH O0OJIOYKH OJOKAa MUTAHUS M CEHCOpa MPH HOPMAJIBHOM U aBapUHOM
pexxumax paboTsl aHanuzatopa He npesbimaer 7001C, nomyctumoit no 'OCT 31610.0-2014 nns
obopynoBanus TemneparypHoro kiacca T6.

ObecnieueHue B3pBIBO3AIIMTHI CEHCOpPA JOCTUTAETCA OTPAaHMYCHHEM TOKa M HAMPSKEHHS B
ero 1ensx 10 uckpodezonacHsix 3HaueHuit mo 'OCT 31610.11-2014 (IEC 60079-11:2011).

OrpannyeHre TOKa W HANpsOKEHHs] B IIEMM MUTAHHUS CEHcopa obecreyuBaeTcs Omaromaps
NPUMEHEHUIO Ha BBIXOAE OJOKAa THUTAaHWSA aHalu3aTopa JAHOJHOTO Oapbepa 0€30MacHOCTH,
COCTOSILIETO M3 JABYX UIYHTHPYIOIIUX TUOAOB, OTPAaHUYMTEIBHOIO PE3UCTOPA U MPEJOXPAHUTEINS.
MakcuManbHOE BBIXOIHOE HaNpsDKeHUe Ooka mutanus He npeBbimaer Uo< 24 B, MakCHMaITbHBIHA
BBIXOJIHOM TOK He npeBbimaeT [o< 20 MA.

CyMMapHble 3HaY€HUS! EMKOCTH U MHIYKTUBHOCTHU CEHCOPA M COECIUHUTENILHOTO Kalensl He
MPEBBIIIAIOT MCKPOOE30MAaCHBIX MPHU 3alaHHBIX MAKCHUMAJIbHBIX 3HAYCHMSIX TOKAa M HANpPSDKEHUS
sHaueHui: C< 0,2 a®, L <0,1 mxI'H.

["anpBaHMYeCcKOE pa3fesieHne MCKpoOe30MmacHOW M CWIIOBOM Iemel Jocturaercs Omaromaps
NPUMEHEHHIO CETEeBOro TpaHcdopmaropa, orBevaromiero Tpedosanumsim I'OCT 31610.11-2014 (IEC
60079-11:2011).

DnexTpuueckas HM30JIALMS CEHCOpa aHAJIW3aTOpPOB BBIACPKMBAET B TEUEHUE | MUHYTHI
cuHycouaainpHoe mnepemeHHoe Hanpspkenue 500 B wgactoroir 50 ['m. M3omsmus mexny
UCKpoOe30nacHOW M MCKPOOIMACHOM LENbl0, MEXAy HMCKPOONACHON 1LENblo, TallbBAHUYECKU
CBSA3aHHOM C HMCKpPOOE30MacHOW, M CHJIOBOM BHEIIHEW IIEMbI0 BBIACPKUBACT HCIBITATEIHHOE
HanpsbkeHue (3¢ dexTuBHOE) mepeMeHHoro Toka He menee 1500 B.

Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP KHCIIOPOJA AKIIM-1-11T/]1



10
Ha nuuesoit maHenu 0J10Ka MHUTAHUSA AHAJIU3aTOopa HUMCCTCA MApPKHUPOBKa B3PbIBO3AIINUTLL

«1Ex db [ib] IIC T6 Gb X», npexynpeaurenbHas Haamuch « OTKpbIBaTh, OTKIIOYUB OT CETH!».
Ha xopnyce cencopa umeercst MapkupoBKa B3pbiBo3auTsl « 1 Ex ib IIC T6 Gb X».
3.1. Onncanue cBOMCTB U KOHCTPYKIMHU U aHAIN3aTOpPA.

AKITIM-1-11TJ1 cocrout U3 AByX OJIOKOB, COSAMHEHHBIX Kabenem mudpoBoro kaHama RS-
485 — U3MEPUTETHHOTO U Ta30KUIKOCTHOTO.

BHennuii Bua HHAMKATOPHOTO OJI0Ka MpencTaBieH Ha puc. 3.1. OH uMeeT NPOYHbIH, TUTOM
MbLJIEBJIArOHENIPOHUIIAEMBIN Kopiyc 3 creneHu 3amuthl [P-65. Ha nuneBoil nanenu anamuszaTopa
pacrnionoxxeH rpadudeckuil auciuier 4 u knaBuatypa S. Jlucruielt M KHONKH KJIaBUATYPhl HMEIOT
MOJICBETKY, YTO O0JIeryaeT MOJb30BAHUE AaHAIN3aTOPOM B 3aTEMHEHHBIX nomemeHusax. Kopmyc
aHaM3aToOpa COCTOUT M3 JBYX OTCEKOB, F€pMETHYHO COCIMHEHHBIX MEXIy coOoil. Ha HmxHen
CTEHKE KOpITyca pacroyioxkeHbl repMoBBoj; 7 kabens Kb, repMoBBOA [71s1 TTOAKITIOUEHUST KaOes
nuTaHus. biaromapss TakoMy peHICHHIO O0€CIeYMBAETCSl HA/JEXKHAs 3alluTa OT BO3MOXKHOTO
IIONAaHusl BJIATM BHYTPh Kopmyca. [las KpeIuleHHs aHauu3aTopa Ha INATE WM «II0 MECTy»

npeaHa3HauYCHbI YCThIPC MOHTAKHBIC NICTIIN 6, pacmojiaracMbIC Ha TBUIbHOM CTOPOHC KOpITyCa.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIH3ATOP KHCJIOPO/JA AKIIM-1-11T/]
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[S—

CronopHslii BUHT.
Bepxnss kpbliika
aHanMu3aTopa.

Kopnyc ananu3zaropa.
I'paduueckuit nucriei.
KinaBuarypa.
MoHTaXHbIE TETIIN.
I'epmoBBOI.

N

NNk Ww

Puc. 3.1. Bueurnuii Bua nuHAMKaTopHOro 6s10Ka aHanu3zaropa kuciopona AKIIM-1-11.

Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIH3ATOP KHCJIOPO/]IA AKIIM-1-11T/1
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CucreMHas miara.

KiieMMHHK KOHTAaKTOB pere.

Knemmuuk nuaum csizu RS-485.

Knemmuuk mis noakiroyenus cetu 220 /36 B.
IIpenoxpanurens.

kv =

Puc.3.2. PacionoxeHue 3I1eMEHTOB B OTCEKE.

BRok yNpasneHna ¥ WHOMKELWA
MMnata
PENE
|_,’_l |_/_] R5-485 | | TowBrix. | | 2200368
A | B + - N | L PE
PE
Bont
Z33eMnNaHEA
Ha Ropryee ( ).- Kabens cenaw
nata Fa TR [[N] L |[PE
R5-485 2208
Bont .
- PE | Enok raosvakecTHom
Ha KOpRyoe

Puc. 3.3. Pacnonoxenue uHTepQeiicoB B UHAUKATOPHOM OJIOKE.
Cxema nogxiroueHust uHAuKaTopHoro osoka u [Kb.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIH3ATOP KHCJIOPO/JA AKIIM-1-11T/]
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Kb conepxxut ycTpoiicTBO moAroToBku razoBord mpoObr (VIIITI) u u3meputenbHBIN

npeoOpa3oBaTeb, paCCUMTAHHBIE HAa SKCIUTyaTallMIo MPH TeMIepaTypax BHe Oioka ot - 50 go +

60°C. Cxema I')Xb npexacrasiena Ha puc. 3.4.

-

) (| ) @

-

\ 4

Puc. 3.4 Cxema ra30KuIKOCTHOTO OJIOKA.

Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”

AHAIU3ATOP KHCIIOPOJA AKIIM-1-11T/T
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RS-485

Puc. 3.5. Buemnnii sung I OKbB.

Hayuno-npouszeoocmeennan pupma “ BUOAHA/IHTUHYECKHE CUCTEMbBI H CEHCOPBI”
AHAJIH3ATOP KHCJIOPO/JA AKIIM-1-11T/]
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B cocraB VIII'TI BxogsaT Bnarootaenurens (3), BO3AYIIHBIN Hacoc (5), MepUCTaIbTHUYECKHIMA

Hacoc (7), kamepa amrepomeTpuueckoro ceHcopa (1), narpeBatens (8), BXOAHOM (2) M BBIXOIHOM
(9) matpyOku.

BxogHoit matpyOok mojacoenuHseTcs K MpPoOOOTOOPHONW TOYKE HAIPsSMYy, €CIld
Temmeparypa mpoosl He mpesbimaeT 60°C uim yepe3 3MEeBUK, €ClIM MPEBhIIaeT. AHATU3UPYeMast
npoba TOJ JAEHCTBHEM BO3AYIIHOTO HAcoca  IOCTYNAeT BO BIArOOTACNIUTENb, B KOTOPOM
KOHJIEHCUPYIOTCA cofepxkaluecst B mpode napbl. Crekaromas o CTeHKaM BJIaroOTISJINTENs BOJA
yAaJsieTcsl ¢ MOMOUIBIO MEPUCTANBTHYECKOT0 Hacoca. [Ipomeamas yepes BIarooTAeIUTeNb Mpoda
MOCTYIAeT B KaMEPy aMIIEpOMETPUUECKOT0 CeHcopa aHanu3aTtopa. Y nansembie u3 YIII'TI Bnara u
BO3/yX COCTUHSIOTCA C aTMOC(epoii uepe3 moaorpeBaeMblii BbIxoiHoM natpyOok. s cbopa Boab
0]l BBIXOJHBIM MaTpyOKOM CTaBAT eMKOCTb. [lomorpeB marpyOka HpensTCTBYIOT OOpa30OBaHUIO
HaJIeJM U 3aKyTMOPKH TPAKTa yCTPOHCTBA MOATOTOBKH MPOOBI.

HarpeBarens ¢ 00qyBaroIUM BEHTUWISATOPOM, YCTAHOBJICHHBIE HAa BBIXOJHOM HaTpyOke,
CIIy’)KaT TakXke s oOlIero BHYTpPEHHEro oOorpeBa BBIHOCHOTO Ojoka. Temmeparypa BHYTpU
BBIHOCHOTO OJIOKa KOHTPOJIUPYETCSI C MOMOIIBIO CINENUAIBHOIO JaTYUKa U IOJJIEP/KUBACTCS HE
Hmxe 12°C.

B cocraB mHeBMaTHuUeCKOM CXeMbl BBIHOCHOIO OJIOKA TaK)K€ BXOAWUT HACOC Ul MOJA4M
aTMocdepHoro Bo3ayxa (6) B peXHMe aBTOMAaTHYECKOM KaJIMOPOBKM aMIIEpPOMETPUUYECKOIO
ceHcopa. Komanna Ha rpaayupoBKy MOJAaeTcsi AMCTAaHUMOHHO W3 HWHAMKATOPHOro OjoKa.
KanuGpoBka He TpebyeT mpucytctBus uenoBeka Bozie [OKb. OtkmiodeHue mpoObl M mojaya K
aMIIEpOMETPUIECKOMY CEHCOpPY aTMOC(epHOro BO3AyXa OCYHIECTBISIETCS BBIKIIOUYEHHEM Hacoca
(5) u BrIIOUEeHHEM Hacoca (6).

Kontpons 3a Temmeparypoil BHYTpPH BBIHOCHOTO OJIOKa, YIIpaBlIEHHE HAacocaMu |
HarpeBaTesieM IPOU3BOIATCS aBTOMATUYECKHU C IIOMOILBIO MECTHOT'O YCTPOMCTBA YIIPaBICHHUS.

B crmydae ocTaHOBKH BEHTHIISITOpA CUCTEMBI 000TPEBa ¢ MECTHOTO YCTPOWCTBA yIPaBICHUS
Ha MHAMKATOPHBIN OJI0K nocTynaet cooluieHne «OCTaHOBKA BEHTUIISITOPAY.

Kpome VIII'TI B HmxHem otrceke BbiHOCHOro IJKBb pasMmenieH wn3mepuTeIbHBIN
npeodpa3oBareiib, B COCTaB KOTOPOro BXOAMUT ammnepomerpuueckuid ceHcop (1). C momoruisio
U3MEPUTENIBHOTO TpeoOpa3oBarenst HU(POBOM CUTHANT M3MEPHUTEIbHON MH(OpMaIMK nepenaercs
no kaHaity RS-485 x unankaTopHOMy 0JIOKY, KOTOPBII MOYKET HAXOJUTHCS HA PACCTOSIHUM 10 1 KM.
B kauecTBe NMHMM Tepenadyd HUCHONb3YyeTCs BUTas mapa, Hampumep, B kabeme UTP 2 — ST.
[IpoBona noacoenunstorcs k kieMMmHukam 10Kb u pacnpenenurenbHoll KOPOOKH MHAMKATOPHOTO

O110Ka coriacHo MapkupoBke A u B (cm. puc.3.5).

Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP KHCIIOPOJA AKIIM-1-11T/]1
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B HmwKHEM oOTceke TaKKe pacHojioXkKeH OTceKk s Oatapeiiku. 3ameHa OaTapeilku

npousBoautcs 1 pa3 B 2 roza.

Wntepdeiic Ilomp3oBaTenss W mporpaMMHOe OOECTeUeHHE peau3yioT BBITIOJTHEHUE

cleayomux GyHKIUN 1 peKuMOB pabOThl aHAIW3aTOpa!

BBIOOp M3MEpsAEMOW BEIUYHMHBI: TapIUATBHOTO JaBJIEHUS KHUCIOPOJa, MPOICHTHOTO
COJIEpXaHUs UM MAaCCOBOM KOHIEHTPALINH;

BBIOOp yIOOHOW JuIsl omeparopa €AMHULIBI MU3MEPEHHS C BO3MOYKHOCTHIO IOCIEIYIOIINX
MEePEXO00B B APYrUe €AUHUIIBL,

rpagyupoBKy aHaIuM3aTopa MO IOBEPOYHBIM Ta30BbIM CMECSAM, ABTOMATHYECKYIO
TpagyupoBKY MO aTMOc(epHOMY BO3yXy HACHIIIEHHOMY MapamMH BOJbL;

obOecrieueHre M3MEPEHUN B HEBOJHBIX CpeAax: COKH, MHUBO, KYJbTypaJbHbIE KUIKOCTH,
OpPraHUYECKUE KUIKOCTH U T.I1.;

HACTPOUKY CTaHIapTHOTO TokoBoro Beixoaa (0-5, 020, 4-20 MA) Ha TpeOyeMbIii Trana3ox
M3MEpEHUs C BO3MOKHOCTHIO aBTOMATHUECKOI0 U3MEHEHHSI MacIlITaba MIKalbl cCaMOMUCIia B
Clydae TMPEBBIIMICHUS BEPXHEro Npeena H3MEpPEeHHs C OJHOBPEMEHHOW aBApHUITHOMN
CUTHaJIU3aluei;

YCTAaHOBKY BEPXHETO W HIDKHETO MPEACIIOB CpadaThIBaHWS CHTHAIHM3AINH C Tepefadei
YIPaBJISIOIUX CUTHAJIOB C TOMOILBIO «CYXUX KOHTAKTOBY;

BO3MOXHOCTh BHECEHHUSI KOPPEKLIHMH B TIOKa3aHUsS aHAIW3aTOpa B 3aBUCUMOCTH OT
0apOMETPUYECKOTO ABJICHHS U COJICHOCTH;

nepenady nHGOpPMANUK Ha KOHTPOJUIEP WM repcoHanbHbii kKommbioTep (ITK) ¢ momornibio
udposoro kanana RS-485(USB);

IIPOTOKOJIMPOBAHUE T[IOKa3aHWM aHaIu3aTopa BO BHYTPEHHIOK OJHEPrOHE3aBHCHMYIO
MaMsITh, BO3MOXHOCTh NEpeAaun 3alpoTOKOIUPOBaHHbIX JaHHbIX Ha [IK wnu Ha nucnneit
aHajM3aTopa B TAOJIUYHOM BUJIE;

3amuch TMOKa3aHUIl aHanMM3aTopa MO KOMaHJAe C KJIaBUATYPhl B AJIEKTPOHHBIH OJOKHOT C

BO3MOXHOCTBIO X nepeaaun Ha [1K u BbIBOJIa HA UCIIIE aHAIU3aTOpPa;

3.2. Onucanue CBOMCTB H KOHCTPYKIMH aMIIEPOMETPHYECKHX CEHCOPOB.

AMIEpOMETpUYSCKHE CEHCOPHI IMapIUaILHOTO  AABJICHMSA  KHCIOpOJa (ACDO;) MOTYT

INPUMCHATHCA JIsI aHajlln3a Kak ra3006pa3HI)1x, TaK W KUAKHUX CPCH. Takwne CCHCOPEI 06J'IaI[aIOT

BBICOKOM CEJIEKTUBHOCTBIO K KHCJIOPOAY U HE MOABCPIKCHBI BIIMAHUIO APYTIUX JJICKTPOXUMHUYCCKU

AKTHUBHBIX I'a30B, HOHOB, OHMOJIOTHYECKHUX MOJICKYJ U OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX CUCTEM,

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”

AHAJIN3ATOP KUCIIOPOJA AKIIM-1-11T/1
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NOPUCYTCTBYIOIMX B aHanusupyemon cpene. ACpO, 001amaloT O4eHb HU3KUM IOTpeOIeHHEM

kuciaopona. biaromapst 3TOMy CBOMCTBY 0OecHedMBAeTCs «HEpa3pyLIAIOUIUl  KOHTPOJIb)»
aHaU3UpyeMON Cpelabl U JOCTUTaeTcsl BBICOKAs HAJEKHOCTh U JOCTOBEPHOCTb PE3yJIbTAaTOB
u3Mepenuii. CeHCOphI 3TOTO THTA KATHOPYIOTCS 110 aTMOC(HEPHOMY BO3AYXY, JHOJTOBEYHBI, IIPOCTHI
Y HEJIOPOTH B HKCILTyaTaIUH.

Koncrpykuus ACpO,-02. Buemnuit suag ACpO;-02 nokaszan Ha puc. 3. 7.

1 - raiika
10
| | 1 2 - KOJMavY0oK MeMOpaHHbIi
v v | I e -
:.:’: 1”0’1 3 - KOJIBIIO YIUIOTHUTEIbHOE
’I’:‘: ’:’q‘ 4
| ": :’:'i - KOJIBLIO YIUIOTHUTENIBHOE
K o
i"" ”i: 5 - pacTBOp INEKTPOIUTA
4 ‘ 2
d ‘ 6 - anon Ag/AgCl
q <
) % 7 - JATYMK TEMOEPATYPbI
d < 3
15 L _Q 8 - MmemOpalia 3amuTHas
by T

9 - cTer/aHHAas TUIIL3a

4 —_
M 10 - xabenn

L W~ 5  11- tpybKra TepmoycagHas HIH

ynﬂOTllﬂTeﬂblIhlﬁ KOJMMadyoK

T~ 6 12 - memOpana razonpoHuiiaeMast
7 9 13 - xaTon
N— 14 - oTBepcTHE ApeHAXKHOE
I v - 5l 15 - npopesb B Kopiyce
L‘I L
-— e = 1 1
13 8 12

Puc. 3.7. Buemnuit Bug ACpO,-02.

Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP KHCIIOPOJA AKIIM-1-11T/]1
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ACpO,-02 npeacrapisieT co00i MEKTPOTUTHUECKYIO STUEHKY, 00pa30BaHHYIO IEKTPOIHOMN

CUCTEMOH - KaToJioM 13 M XJI0pcepeOpsSTHBIM aHOJIOM 6, TIOTPYKCHHBIMHU B PacTBOP JIEKTPOJIUTA 5.
DNEeKTpOXUMHUYECKasl siUeiiKa pacrojiokeHa B KOpIyce 2 M OTJEeJeHa OT aHAJIU3UPYEMOW Cpelbl
razonpoHmiiaeMo MemOpanoit 12. DnekTpojgHasi CcHCTeMa 3aKperjieHa B  CTEKJISHHOMN
UWJIUHAPUYECKON Tuiab3e 9 Tak, 4To Katol 13 pacnoyiokeH BIOJb €€ OCH M KOHTaKTUPYET C
pacTBOPOM DBJIEKTPOIUTA 5 CO CTOPOHBI TOPIIOBOM YaCTW THIB3BI 9, a XyopcepeOpsHbIi aHOI 6
pacmnosokeH Ha OOKOBOI MOBEPXHOCTU TUJIb3bl 9. ['a3onponunaemas memOpaHa 12 3akperuieHa Ha
TOPLUOBOM 4YacTh Kopmyca 2. I'epmerusanusi 37€KTPOIUTUYECKON SUYEHKU OCYIIECTBISETCS C
MOMOIIBI0 YIUNIOTHUTEIHHOTO KoJiblia 3 U raiiku 1. Ha 60koBoil moBepXHOCTH Kopmyca 2 UMeeTcs
JIpEeHaXXHOE OTBepCcTHE 14 1uisl ynajaeHus n30bITKa pacTBOpa AJICKTPOJIUTA 5. AHAIM3aTOpHl Ha 0ase
amnepomeTpuyeckoro ceHcopa ACpO,-02 cHaOkeHbI CHCTEMO TePMOKOMIIEHCAIIMH, BBOJUMOM Ha
CBOMCTBa rasomnpoHunaeMoil memOpanbl. JlaTuuk TemmepaTypsl 7 BHasH B TOPLOBYIO YacTh
CTEKJIIHHOM Tuiib3bl 9. Pacnonoxenue naruymka teMmiepaTtypsl 7 U Karoja 13 B HEmocpencTBeHHOU
OJIM30CTH OT AHAJIU3UPYEMOH KHUJIKOCTU OOECIEeYMBAIOT BBICOKYIO TOYHOCTh U 3KCIPECCHOCTH
n3MepeHuil. Takoe pacmonoX)eHue JaTurhKa TeMIepaTypbl 7 MO3BOJIAET HCKIIOUUTH OMIMOKH MpH
KaarOpOBKe CeHcopa 1Mo aTMOc(hepHOMY BO3/YXY, BOZHUKAIOIINE M3-32 «OXJIXKICHHS» MEMOpaHBI
BCJICJICTBUE HCIIAPEHUsl BJArM C €€ MNOBEpXHOCTH. CXOJCTBO TOCTOSHHBIX BPEMEHM OTBETa
aMIIEPOMETPUUYECKOTO CEHCOpa Ha M3MEHEHHUS KOHLEHTPAllMKM KHUCIOpoJa W TeMIlepaTypbl
aQHAJIM3UPYEMON cpelbl TO3BOJISET CHU3UTh JAUHAMUYECKYIO MOTPEUIHOCTh HW3MEPEHUH U

0o0ecneyuTh BBICOKYIO TOYHOCTH TCPMOKOMIICHCALIH.

3.3 [IpuHnun paéoTsl aHAIU3ATOPA.

Pabora anaim3aropa OCHOBaHa Ha TMOJSIpU3ANMA Karona HampsokeHuem — 0.6 B
OTHOCHUTENFHO BCTIOMOTATEIBHOTO AJIEKTPOIa M U3MEPEHHUH TOKA JCTIONSPU3AliY, BOSHUKAIOIIETO B
pesynbpTare auddy3un Kuciopona u3 MUCCIETyEMON Cpellbl, M MOCIeAYIOMEH eKTPOXUMHUECKOM

peaknuu €ro BOCCTAHOBJICHU!, HpOTeKaIOH_[eﬁ 10 CXEMC

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

Curnaniel AC u gatuumka TemIepaTypbl YCHIMBAIOTCS B IIPEIBAPUTEIBHOM YCHIINTEINE,
HOPMHUPYIOTCSI U ol poBbiBatoTcs. [locne pacyeToB U BHECEHUS aBTOMAaTUYECKOW KOPPEKIMH Ha
TEMIIEPaTypHYIO 3aBUCHUMOCTb KO3(pHIMEeHTa MPOHMLIAEMOCTH KHCIOpOJa B Ta30NpOHHMLIAEMON
MeMOpaHe pe3yJIbTaT 0TOOpaXkaeTcsl Ha ANCIUICE aHAIN3aTOpa B BRIOPAHHOW OIEpaTopoM €IMHUIIE
n3MepeHus. OHOBPEMEHHO Pe3yibTaT U3MEPEHUSI MOXKET BBIBOJUTHCS B aHAJIOTOBOM (opme uepes

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIH3ATOP KHCJIOPO/JA AKIIM-1-11T/]
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ToKOBBIM BeIX0J 0 — 5, 0 —20 nnu 4 —20 MA, a Ttakxe yepe3 unugppooit nopt RS-485. PesynbraTh

I/IBMepeHI/Iﬁ MOTYT TaKXXC 3alMUCbIBATHCS BO BHYTPCHHIOIO SOHECProHE3aBUCUMYIO MMaAMATh B PCIKHUMaAX

IMPOTOKOJUPOBAHUA U IJICKTPOHHOI'O OJI0KHOTA.

3.4. O0mue cBegeHusi 00 U3MepsieMbIX BeJIMYMHAX U eIMHUIIAX H3MEPEHUs.

Pe3ynbraTtoM aHaNMTHUYECKOTO KOHTPOJS KHUCJIOPOJA B Ta3ax IPUHATO CUYNATATh €ro
napuuanbHoe nasieHue (pO;) win koHueHTpauuio (cO,). Ilog napuuanbHBIM JaBJIEHUEM
KHUCJIOpOJia B Ta30BOM CMECH MOHUMAIOT Ty YacTh OOIIEro JaBJICHUS, U3MEPSEMYI0 OOBIYHO B
MM.pT.cT. win klla, KoTropas mnpuxoguTcs Ha MOJEKYJbl Kuciaopona. [lapmuanbHoe naBieHue
KHCJIOpOJia B BO3JIyX€ 3aBUCHUT OT Oapomerpuueckoro nasieHus (B) u naBieHus! BOASHBIX MapoB,
T.. OT BI@KHOCTU Bo3AyXxa. Jlius u3MepeHHs KOHIEHTpalMKM KHUCIOpoAa B ra3ax OOBIYHO
HCIIOJIB3YIOT BEJIMUMHY «IIPOLIEHTHOE COAEPKAHUE KUCIOPOa», a4 B KAUECTBE €AUHUIBI U3MEPEHNUS
- 00beMHbIe POLEHTHI (00. %) WK ppmv.

Pe3ynbraTtoM aHAJIUTHYECKOTO KOHTPOJSA KUCIOPOAA B XKUIAKOCTAX MPHUHATO CUUTATH €r0
napluyagbHOE JaBJICHME WM KOHIEHTpauuto. [lapuumanbHoe naBieHHE KHMCIOpOJa B KUAKOCTU
paBHO MapLUUaIbHOMY JABJICHHUIO KHCIOpOJAa B ra3oBoil ¢ase, ¢ KOTOPOH KUAKOCTh HAXOIUTCS B
COCTOSIHUM IMHAMUYECKOro paBHOBecHsl. JlJI1 M3MepEeHHs] KOHLIEHTPAlMU KUCIOpOia B KUIKOCTSIX
OOBIYHO HCIOJIB3YIOT BEIMUYMHY MAacCOBOW KOHIIEHTPAIMHM KUCIOPO/Ia, BHIPAKEHHYIO B MI/JI, MKI/JI
w ppmw. B nannom Buae nzmepennit AKIIM BHOCHT 1BOIHYIO TEMIEpaTypHYO KOMIIEHCALHUIO,
YUYUTBIBAIONIYI0 Kak Au(Qy3uMOHHBIE CBOWCTBA Ta30MpPOHUIIAEMONM MEMOpaHbl, TakK |
TEMIIepaTypHYIO 3aBUCUMOCTb KO3 PHUIIMEHTa pAaCTBOPUMOCTH KUCIIOPOJIa B BOJIE.

YacTo npu NmpoBEACHUM HU3MEPEHUN B KUIKOCTAX PE3yJbTaThl U3MEPEHHUU BBIPAKAIOT B
IIPOLIEHTaX HACBILEHUS 3TOM )KUJIKOCTH KuciopoaoM Bozayxa (% Hac.). IIpu aToM nmeercs B Buny,
YTO MAaKCMMAJIbHO BO3MOKHO€ HachiimieHue coctapisieT 100%. B naHHOM pexume aHamm3aTop
BHOCHUT TEMIIEPATYPHYIO0 KOMIICHCAIIMIO Ha CBOWCTBA ra30MpPOHUIIaeMON MEMOpaHHBI.

bnarogaps peann3oBaHHBIM B aHalIM3aTOpEe ajlropuTMaM BbIOOpa M TepecdyeTa eIUHULL
u3MepeHuii, Bel MoXkeTe OCyIIECTBIATh MEPEeXo]l M3 OJHON €TUHMIIBI MU3MEpPEHHs B ApPYryro 0e3
NeperpayupoBKU. AHAIU3aTOP CAMOCTOSITENILHO OMpPENEIUT HEOOXOIWMOCTh BHECEHMsS TE€X HIIU
UHBIX TEPMOKOMIICHCAIIUH, BBIIOJHUT BCE HEOOXOIUMBIE TEpPECUeThl, CBSI3aHHBIE C M3MEHEHHEM
U3MEPSIEMON BEIMYMHBI, €UHULIBI U3MEPEHUs U NMapaMeTpoB IpaayupoBku. [Ipu sTom HacTpoliika
UHTEepP(EICOB aBTOMATUYECKH HW3MEHUTCS B COOTBETCTBMM C BbIOpaHHON Bamu enuHunen

U3MEpEeHMUS.
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3.5. O0mue cBeleHNsi 0 TPaAyHPOBKe aHAJIM3aTOPA.

Curnan ACpQO, sBnsercs nMHEHHOW (YHKIMEH NapIHaIbHOTO aBJICHUS KHCIOPOJA.
[ToaTomMy 1Sl TpaiyupOBKHM aHaIM3aTOpa HY’KHO MMETh BCEro ABE TOYKHU: 3TAJOHHYIO HYJIEBYIO
Touky (Hampumep, “Homb-pacTBop”, YHCTHIN a30T, aPTOH U JIP.) U TOUYKY, ONPEACIIEMYIO CPEIOH C
M3BECTHBIM MapLUUATBHBIM JaBICHHEM KHUCIOpPOJa, HampuMmep, aTMOC(HEpHBIM BO3IYyXOM WU
noBepouHoit razoBoit cMechio (I1I'C). IToHSITHO, UTO OT TOYHOCTH TPAAYUPOBKH 3aBUCUT TOYHOCTH
u3Mepenuit. Tak, HarpuMep, PU U3MEPEHUSIX B 00JIaCTH HU3KUX 3HaYeHUH pO; TOUHOCTH aHAIIN3a
B OOJbIlIel CTENEHU 3aBUCUT OT TOYHOCTU TPaJyHUpOBKH HYJIEBOM TOYKH, U Ha0OOPOT, TOUHOCTD
u3MepeHuit B obnactu Oonpmmx pO, B OONBIICH CTENEHH 3aBUCUT OT TOYHOCTH TPATyHUPOBKU
aHaJIM3aTopa 1o BO3AYXY.

['maBHBIMU OTIMYUTETHHBIMU OCOOEHHOCTSIMH CEHCOPOB, UCIIONB3yeMbIX B cocTaBe AKIIM,
SBIISIOTCA MPEACIbHO HU3KOE 3HaYEHNE OCTaTOYHOTO TOKAa CEHCOPa, €r0 CTaOMIBbHOCTh BO BPEMEHH
u 00ecleueHne «HEepa3pyIIAoNIero» KOHTPOJIS AaHAJIM3UPYEeMOH KHUIKOCTH. XapaKTePUCTUKU
CEHCOPOB TMO3BOJISIOT OTKA3aThCAd OT HEOOXOAMMOCTH TPaAyHPOBKH HYJIEBOM TOYKM B Ipoliecce
9KCIUTyaTalldkd W OrPaHUYMUTHCS IPOBEACHUEM JaHHOM IpOLELYpbl TOJIBKO IIPU 3aBOACKHUX
peryJiMpoBKax U MpH IMOBEPKAX.

JUis TpanyupOBKM «BEPXHEI» TOYKM IIpPU DKCIUIyaTallud aHalIu3aTopa peau30BaHBI
CJIEYIOIINE BUIBI TPATyUPOBOK:

e aBTOMAaTHYECKas TpaIyHpOBKa IO aTMOC(HEepHOMY BO3AYXY,

e TIpalyHpoBKa 10 noBepoyHoi razosoii cmecu (I1I'C).

ABTOrpagyupoBKa o aTMoc(hepHOMY BO3IVXY.

ITpu rpagynpoBke 1o aTMOC(epHOMY BO3AYXY BO3AYX /1€1al0T HACBILIEHHBIM MapaMU BOJbI
BO M30€KaHUE HEOIPENEICHHOCTH B ONPEIEICHUHU YPOBHS BIAXKHOCTU. PeXHUM IpaayHpOBKU IO
aTMOC(EpHOMY BO3JyXy, MpPHU KOTOPOM AaBTOMATHYECKH YUUTHIBAETCS 3aBUCUMOCTh JIaBJICHUS
HACBILLEHHBIX BOJSHBIX APOB OT TEMIEPATYPbl, HA3BaH PEKUMOM aBTOTPayUPOBKH.

IIpu mpoBedeHMHM aBTOMATHUECKOM TIpaJyHpPOBKM IO aTMOC(EpHOMY BO3AyXy B
aHAJIN3aTOPE YUMTHIBAIOTCS pE3YyJbTaTbl H3MEPEHMs] TeMIlepaTypbl MeMOpaHbl C MOMOUIbIO
BCTpoeHHOro B AC naTunka TeMieparypsl. biaaronaps koMrneHcanuy TeMnepaTypHoil 3aBUCUMOCTH
ee IPOHMULAEMOCTH TpaAyHpPOBKAa M M3MEPEHHME BEIMYMHBI NapLUAIbHOTO JABJICHUS WU
HPOLIEHTHOTO COJIEPKAHM KMCIOPOa MOTYT POBOAUTHCS MpH Temreparypax oT 0 no 50 °C. Ilpu
M3MEpPEHUN KHUCIIOpoAa B JKHJIKOCTAX B E€AMHMIIAX MACCOBOM KOHILEHTpalUU KOMIIEHCHUPYETCS
TaKXKe TeMIlepaTypHas 3aBUCUMOCTb KO3 (QHIHEHTa pacTBOPUMOCTH KHciaopoJa B Boze. [loatomy

U3MCPCHUA MaccoBO KOHLOCHTpAIMK KHCJIOpOJa B BOAC TaKXKEC MOI'YT IIPOBOAMTHCA IIpH
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temneparypax or 0 g0 50 °C. Anropurmel AKIIM mo3BOJIST NPOBOMUTH IPAIyHPOBKY B JIHOOOM

BBIOpPAHHOW €IMHUIIE U3MEPEHUS, a 3aT€M MEPEXOUTh B JIIOOYI0 APYTYIO €AMHUIY U3MEpEeHUs 0e3
MOBTOPHOM TPagyUpPOBKU. AHAIN3AaTOP CAMOCTOSATEIBHO OMPEACIUT HEOOXOAMMOCTh BHECEHUS TEX
WIM WHBIX TEPMOKOMIICHCAIIMM, BBIMOJHUT BCE HEOOXOIUMBIE TIEPECUETHI, CBSA3aHHBIE C

HU3MCHCHHUEM KaK I/ISMepHeMOﬁ BCJIMYHHBI, TAK U CAUHULIBI U3MCPCHUA.

4. YKABAHUE MEP BE3OITACHOCTHU U PEKOMEH/IALIUU 110 DOKCIUIYATAIIUN
AHAJIM3ATOPA.

4.1. Dkcrutyaranusi aHaiau3aTopa 0e3 O3HAKOMIJIEHHS C HACTOSIIUM PYKOBOJACTBOM HE
pEKOMEHIyeTCsl.
4.2. Texuuyeckoe 00CIIy>)KMBaHUE aHAJIM3aTOPAa U PEMOHTHBIE PaOOTHI TOJIKHBI MPOBOAUTHCS MPU
OTKITIOYCHHOM MTUTAHUH.
4.3. Ilepen BKiIOUEHHEM OJIOKOB aHAJIN3AaTOpa B CETh CIIENyeT MPOBEPUTH MPABUIIBHOCTh YCTAHOBKU
IPEIOXPaHUTENS, COXPAHHOCTD U30JISILIMKM CETEBOTO IIHYPa U BUJIKU MOJKIOYEHUS K CETH.
4.4. Ilpu sKCIUTyaTalluy aHAIU3aToOpa 3alpeIIaeTcs:
- TPOU3BOAUTH COECIMHEHUE U pa3beAMHEHNE Kalenel Mpy BKIIOUEHHOM B CETh aHAIM3aTOPE;
- 3aMbIKaTh KOHTAKThl TOKOBOT'O BbIX0O/la U RS-KaHaOB MpH BKIIIOYEHHOM B CETh aHAIN3aTOPE;
- paboTtaTh NpU HEUCIPABHOM aHAJIN3ATOPE;

[lpu oOHapyXeHMM HEUCHIPABHOCTH HEOOXOAMMO BBIKIIOUHTh AaHAIM3aTOp U BbHI3BATh
CHEIHAJINCTA.
4.5. He nomyckaercsi:
- TPUMEHSATH IMIHYPbl U COEAMHUTENIbHbIE KaOeNIN ¢ TIOBPEXKICHHOMN U30Is1Uel;
- NPUMEHATh HECTaHJIAPTHBIC NPEAOXPAHUTEIH.
4.6. IIpu pabote ¢ aMIEepOMETPUIECKUM CEHCOPOM CJIEAyeT COOJII0AaTh OCTOPOKHOCTh, oOeperas
CTEKJIIHHYIO THJIB3y OT yAapoB. IIpu IIHUTENbHOM XpaHEHHH aMIIepOMETPUYECKOTO CEHCopa B
HepaboueM cocTossHUU (Oojiee 6 MecsieB) HEOOXOJUMO CIUTh PacTBOP 3JIEKTPOJUTA, HPOMBITH
KOpITyC CeHcopa AMCTHIIJIMPOBAHHOM BOJOW M O/IE€Th €ro Ha aMIepOMETPUYECKHH ceHcop (CM. II.
2.3.4).
[Tpu ycTaHOBKE aMIIEpOMETPUYECKOI0 CEHCOPa B H3MEPUTENIbHYIO KaMepy HE00X0AUMO NPOBEPUTH
HaJIMYue TepMETU3UPYIOLIETO KoJblia 4 U yINIOTHUTEIbHOTrO Konauka 11 (cm. puc. 3.7).
4.7. Tlpu pabGote M MexperiamMeHTHOM o0OcnyxxuBaHuM AC He J0MyCKaeTcsl NpUKJIaIbIBaTh
MexaHnueckue ycunus K kademto AC. Ilpu paGote win pmurenbHoM xpaHeHun AC ¢ pacTBOpoM

anekTponura (6osee 1 roga) MOryT BOSHMKHYTh TPYIHOCTH ¢ pa30opkoil AC u3-3a BBICBIXaHHUS
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pacTBOpa 3JEKTPOJIUTA U KpUCTaIu3auu cojiei B koprnyce AC. B 3Tom citydae oTkpyTHTE raiiky

1 (cm. puc. 2.3) 1 ¢ MOMOUIBIO LINPHILIA 3a1eiTe 1 MII TUCTUIIIIMPOBAHHOM BOJIbI B BEPXHIOIO YacTh
kopryca 2. Yepe3 2 — 6 4acoB aMIEpOMETPUUYECKUII CEHCOP MOXKHO JOCTaTh M3 KOpITyca, HE
MIPUKJIAIbIBasi 0COOBIX YCHIIUH.

4.8. Bo uzbexxaHue 3arpsa3HEHUs AJIEKTPOAHON CHCTEMBbI HE JOIyCKaeTCs MPUKAcaThCsl pyKaMH K

ITOBEPXHOCTHU IBJICKTPOOOB.

TPEBOBAHMUSA BE3OITACHOCTH

4.9. AHanu3aTopbl COOTBETCTBYIOT oO0muM TpedoBanusm Oe3omacHoctn ['OCT 12.2.007.0-75,
I'OCT 31610.0-2014.

4.10. CreneHp 3alIUThl OT NPUKOCHOBEHUS K TOKOBEIYIIUM 4YacTsAM OOOJOYKM OJIOKA MUTAHHUS
aHaJIM3aToOpoB cOOTBETCTBYET IP 66, ceHcopoB ananuzaropoB — [P66/IP68 mo 'OCT 14254-2015.
4.11. AHanu3aTopbl COOTBETCTBYIOT Kiaccy I mo crnocoOy 3aiuThl OT MOPAXKEHUS SJIEKTPUUECKUM
tokoMm 1o 'OCT 12.2.007.0-75.

4.12. bnok nUTaHUS aHATU3aTOPOB 000PYAOBAaH PE3bOOBHIMU AIIEMEHTAMH 3a3EMJICHUS THAMETPOM
6 MM. DJIE€MEHT 3a3€MJICHHs BBINOJHEH W3 METalla CTOMKOIO0 K KOPPO3MHM MO OTHOIICHHIO K
OKpYXalolle cpele U HE UMEET NOBEPXHOCTHOM okpacku. He nomyckaercs ucrosnb3oBaHUE A
3a3eMJICHHUs OOJTOB, BUHTOB, ILIMUJIEK, SBISIOIIUECS KPETEKHBIMU JACTAISIMU WU3JETUS WU €ro
COCTaBHBIX YacTed. BOKpyr 3a3emisioliero 3jeMeHTa HMMEeTCsl KOHTaKTHas Iuiomanka 0e3
MOBEPXHOCTHOM OKPACKH TMAMETPOM HE MeHee 12 Mm.

4.13. Bo3ne mecTta NPUCOEIUMHEHUS 3a3€MIIIOIIETO MPOBOJHUKA HMMEETCS HE CTUPAEMBINA IpH
SKCIUTyaTalluM 3HaK 3a3eMiieHus. Pazmepsl 3Haka cootBeTcTBYIOT ['OCT 21230-75.

4.14. 3HaueHue CONPOTUBIICHUS MEXKTY 3a3€MIISIIOLIUM 3JIEMEHTOM (MECTOM 3a3€MJICHHUS) U KaXKI0M
JOCTYITHOW MPUKOCHOBEHUIO METAJUIMYECKON HETOKOBEMYyIeH YacTbio M3JENHs, KOTOpas MOXKET
0Ka3aThbCs NOJ HanpsbkeHueM, He npessimaet 0,1 Owm.

4.15. YcTpoWCTBO M DJKCIUTyaTalus aHAJIM3aTOpOB COOTBETCTBYIOT «lIpaBmiam ycTpoiicTBa
AJIEKTPOYCTAaHOBOKY, «IIpaBmiiaM TeXHUYECKON 3KCILTyaTallMy 3JIEKTPOYCTAaHOBOK MOTpeOUTENEH,
«IIpaBunam TexHUKH O€30MACHOCTH TMPHU OBKCIUTyaTallMd 3JIEKTPOYCTaHOBOK». AHAIM3aTOPbI
npeaHa3HaueHb! JUIsl HKCIUTyaTallii BO B3PHIBOOMACHBIX 30HAX, B KOTOPHIX MOTYT 00pa30BbIBATHCS
B3PBIBOOIIACHBIE CMECH Ta30B U mapoB ¢ Bo3ayxoMm (kareropuu IIA, 1IB, IIC rpynmer T1...T6) mo

I'OCT 31610.1.1-2012/IEC 60079-1-1:2002.
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OBECIIEYEHME B3PbBIBO3AIIUINNEHHOCTH ITPU MOHTAKE

4.16. MoHTax aHaIM3aTOPOB JIOJDKEH MPOU3BOAUTHCS ¢ COOIOIEHUEM TPEOOBaHMM JEHCTBYIOMINX
«IIpaBun yctpoiictBa 31eKTpoycTaHoBoK» (IIYD ru. 7.3), «IlpaBun TexHMUECKOH 3KCILTyaTaluu
anekTpoyctanoBok notpedutenaem» (ITTIIIT), TOCT IEC 60079-14-2013 «DnekTpoyCTaHOBKH BO
B3pPBIBOOMIACHBIX 30HAX), HACTOAIIETO PYKOBOJICTBA IO IKCILTyaTaIlHH.

4.17. Tlepen MOHTaXOM aHAJIM3AaTOP JODKEH ObITH ocMOTpeH. [Ipu 3TOM HEOOXO0aUMO OOpaTHTh
BHUMaHUE Ha:

- MApKHUPOBKY B3PBIBO3ALIUTHI U MPEAYIIPEAUTEIbHBIC HANMUCH;

- OTCYTCTBHE TIOBPEKACHHI 000I0YKH OJI0OKA MUTAHUS U CEHCOPA;

- HAJIMYKE BCEX KPEIEKHBIX AIeMEHTOB (00NTOB, raek, maib u T.1.);

- HaJTMIHME U COCTOSTHUE CPEACTB YIUTOTHEHUS (151 Kabenst M 000I0UKH OJIOKA MTUTaHMUS ),

- HaJTM4Ke 3a3€MIISIIOIINUX YCTPOUCTB.

4.18. Ilpu MOHTaxke aHaNIM3aTopa HEOOXOIUMO MPOBEPUTH COCTOSHUE B3PHIBO3AILUTHBIX
MOBEPXHOCTEH AeTalel, MogBepraeMbIxX pazoopke (MeXaHHYeCKUe MOBPEXKACHUS HE Oy CKAIOTCs),
pu HeOOXOTMMOCTH BO3OOHOBUTH HA HUX aHTHKOPPO3HMOHHYIO CMAa3KYy.

4.19. Bce kpemnexHbIe JIEMEHTHI JOKHBI OBITh 3aTSHYTHI, CheMHbBIE JI€TaIH JOKHBI IPUIIEraTh K
KOPITyCy 00OJIOYKH TIOTHO, HACKOJIBKO MO3BOJISIET KOHCTPYKIIMS aHAIM3AaTOPA.

4.20. Jletanmu ¢ pe3bOOBBIM KpEIJICHUEM JOJDKHBI OBITh 3aBUHYCHBI HAa BCIO JUIMHY PE3bOBI U
3acTonopeHbl. MOHTaX aHajau3aTopa JOJDKEH OCYIIECTBISTHCS KadelneM Kpyriod (OpMBI ¢
3aMojHEHHEM MeXAy kwiamu. [IpumeHeHune kaOenell ¢ TOJMATUICHOBOM W3OJSAIMEH W B
MOJTUATHIICHOBOW 000JIOUKE HE JTOMYCKAETCS.

Juametp kxabens AOKEH COOTBETCTBOBATH MapKUPOBKE YIUIOTHUTEIBHOTO KOJbIA. YIUIOTHEHHE
Ka0ensi JOKHO OBITh BBIMIOJIHEHO CaMbIM TIHIATENBHBIM O0pa3oM, TaK KaK OT 3TOTO 3aBHCHT
B3PBIBOHETIPOHULIAEMOCTh KaOeIbHOr0 BBOJIA.

4.21. CHumaromuecsi Ipd MOHTaK€ KPBIIIKK M IpyTrHe ACTalu JOJDKHBI OBITh YCTAHOBJICHBI Ha
cBoux Mectax. IIpu 3TOoM 00paTuTh BHUMaHHE Ha 3aTSHKKY DJIEMEHTOB KPEIUICHUS KPBILIKU
000JOYKM OJIOKa THTAaHUS M PETUCTPAllMM aHaIM3aTopa W KaOeIbHOIO BBOJAA, a TaKXKe
COEIMHUTENILHOTO Kabes 0JI0Kka MUTaHUsI U CEHCOopa.

4.22. brnok nutanus ananu3aropoB AKIIM-1-11 momxkeH ObITH 3a3€MJICH C MOMOIIBI0 HAPYKHOTO
3a3eMJISTIOIIETO 3a)KUMa, KOTOPBIH JOJKeH ObITh BhIMOJHEH B cooTBeTcTBUU ¢ ['OCT 21130. Ilpn
3TOM HeoOXxoauMo pykoBoacTBoBatbes IIYD u wumnerpykumeit BCH 332-74/MMCC. Mecto
MPUCOEANHEHHUS 3a3€MIISIFOIIETO TPOBOJHUKA JOKHO OBITh TIIATEFHO 3aUUILEHO U IPEIOXPAaHEHO

OT KOPPO3UU MTyTEM HAHECEHUsI KOHCUCTEHTHON CMa3KHU.
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4.23. Tlo oOKOHYaHMM MOHTa)ka JOJIZKHO OBITE MIPOBEPCHO COIIPOTUBJIICHHUEC 3a3CMJIAIOMICTO

YCTPOWCTBA, KOTOPOE JOJKHO ObITH HE 6omee 0,1 Om.

4.24. CHumaromuecs Mpu MOHTa)K€ KPBIIIKU U IPYTHe JETalH JOJDKHBI OBITh YCTaHOBIEHBI Ha
CBOUX MCECTax. HpI/I 9TOM O6paTI/ITI) BHUMAHHC Ha 3aTsAKKYy 3J3JICMCHTOB KPCIJICHHA KPBIIIKW
000JI0YKM OJIOKA MUTAHWS aHAJIM3aTOpa M KAaOEThbHOTO BBOJA, a TAKXKE COCTUHHUTEIBHOTO KaOels

0JI0Ka MUTAHUS K CEHCOPa.

OBECIIEYEHHME B3PbIBO3AIIIUIIEHHOCTU ITPU DKCIVIYATALIUN

4.25. llpueMka aHanM3aTOPOB B JSKCIUIyaTallMI0 II0CJIE€ MX MOHTaXa, OpraHu3alus uX
9KCIUTyaTalliy, BBIIIOJHEHHE MEPOINPHUATHI MO TEXHHUKE OE30MacCHOCTH JODKHBI MPOBOIUTHCS B
nosiHoM cootBercTBUU ¢ ['OCT P MOK 60079-20-1-2011 «B3peiBoonacusie cpeabl. Yacte 20-1.
XapakTepUCTUKU BEIIECTB I KiaccuuKaluy raza v mapa. MeTolbl HCHBITAaHUN U JaHHBIEY,
rin.3.4 [ITO3I1. Dkcrutyatanus aHaTU3aTOPOB JOJDKHA OCYIIECTBISATHCS TaKUM O0pa3oM, YTOOBI
cobOmomanuch Bce TpeOOBaHWA U IMapaMeTphl, yKa3aHHbIE B mojpasnenax «OobecrnieueHne
B3PBIBO3AIIMIIICHHOCT» U «O0ecredeHre B3pbIBO3AIIUIIIEHHOCTH P MOHTAXe».

4.26. I1pu skcrutyaTaliui aHAIM3aTOPOB HEOOXOIUMO TIIATEIBHO CICTUTH 3a COCTOSIHUEM CPEICTB,
00eCTeynBalOIINX  B3pPHIBO3ALIMIIECHHOCTh;,  IOJBEPraTh  AHAIM3ATOPhl  €XKEMECAYHOMY U
MEPUOJUUYECKOMY OCMOTpaM.

4.27. Ilpu exxeMecIYHOM OCMOTpPE aHAIU3aTOPOB IPOBEPUTH:!

- IEJIOCTHOCTh 000J104YeK 0JI0Ka MUTaHUs U ceHcopa (OTCYTCTBHE HAa HUX BMSITUH, TPEUIUH U JPYTHX
MOBPEXKICHHUI);

- HaJTM4Me MapKUPOBKH B3PBIBO3AIIUTHI U NMPEAYIIPEAUTEIbHBIX HAJIICEH;

- HaJIM4Yue KPENEeXHBIX JETaled U CTONOPHBIX YCTPOMCTB (KpENEKHbIE U CTONOPHBIE NETalln
JTOJDKHBI OBITh 3aTSHYTHI);

- COCTOSIHHE 3a3eMJISIONIMX YCTPOUCTB (OONTHI 3a3eMIISIONIETO YCTPOWCTBA JOJDKHBI OBITH
3aTSAHYTHI, U HA HUX HE JOJHDKHO OBITh PKABUYHMHBI).

4.28. Bo Bpems IpopHIaKTHIECKUX OCMOTPOB aHAIM3aTOPOB JOJKHBI BHIIOJIHATHCS BCE paOOTHI B
o0BeEME eKeMeCIYHOT0 OCMOTpa U, KPOME TOTO, IPOBEPSIOTCS:

- HaJIeXKHOCTh YIUIOTHEHHs KaOenbHOro BBOJA. IIpoBepky MpOM3BOAAT MpH OTKIIOUYEHHOM
anekTponuTtanuu. Ilpu mpoBepke kabenb He JOHKEH BbIIEPTUBATHCS U MPOBOPAUYMBATHCS B Yy3II€
YIUIOTHEHHS;

- KQ4eCTBO B3PBIBO3AILMIICHHBIX IOBEPXHOCTEN JeTaseil 000I04KH OJ0Ka MUTAaHUs, TOBEPraeMbIX

pa3bopke. MexaHHUECKUE MTOBPEKICHUS B3PHIBO3AIIUTHBIX ITOBEPXHOCTEH HE IOy CKAIOTC;
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- HapaMeTpbl B3pbIBO3AIIUTBI B COOTBCTCTBHUU C YCPTCIKOM B3PBIBO3AIIUTBI AHAJIIN3ATOPOB. C

nomouipto Habopa mrynoB I'OCT 882-75 mpowusBoauTcss MpoBepKa MIMPHUHBI IIEIEH IMIOCKUX
B3pPBIBOHETIPOHUIIAEMBIX COCIMHEHMH O000J0YKM OJloka NHUTAaHUS aHalIM3aTtopa IO BCEMY
nepumetpy. lllupuna menel He HOMKHA MPEBBILIATH 3HAYEHUHM, YKa3aHHBIX HA YEPTEXKE CPENICTB
B3pBIBO3AIIUTHI aHATU3AaTOPOB. OTCTYMIICHHUS HE JIOIYCKAOTCSL.

OKcIulyaTalysi aHaJIM3aTOPOB C MOBPEKICHHBIMU JIETAISIMH, 00ECIEUNBAIOIIMMY B3PbIBO3ALIUTY,
KaTeropu4ecKy 3arperiaeTcs.

4.29. PeMOHT aHaIM3aTOPOB JA0KEH Mpou3BoaAuThHCS B cooTBeTcTBUU ¢ ['OCT P MOK 60079-20-1-
2011 B3apeiBoomnacHsbie cpenpl. Yacts 20-1. XapakTepuCTHKHU BEIIECTB AJs KiIacCHU(pHUKAIMU Ta3a U

napa. Metos! ucnibiTanuid U ganueie u 11.3.4 [ITOII.

5. HOATI'OTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCHIOPTUPOBAHUS B YCJIOBMSIX OTPHULATEIbHBIX TEMIEPATYD
aHaJIU3aTOPbl B TPAHCIIOPTHOW Tape MOJKHBI OBITh BBIIEpXaHbI MPU HOPMAJIbHBIX YCIOBHSAX HE
meHee 4 yacoB. Ilpu TpaHCIOpPTHpPOBKE B  yCJIOBUSAX OTPULATENIBHBIX  TEMIIEPATyp
aMIIEpOMETPUUYECKUE CEHCOpPBl HE 3allOJHAIOTCS PAcTBOPOM DJJIEKTPOIMTA, O YEM JelaeTcs
COOTBETCTBYIOIIAs 3allCh HAa CTP. 2 HACTOSIIET0 pyKOBOJCTBA. B 3TOM cityyae Bam Heob6xoanmo
BBITIOJIHUTH OMEpaluu 1. 2.3.

5.1. O6mue TpedoBaHUS K YCTAHOBKE aHAJIN3ATOPOB KHCJI0POAA.

lazoxkuakocTHol 0ok aHayimsaropa kuciopoga AKIIM-1-11T]] pasmemaercss BOJIM3H
JIBIMOXOJIa HA OTKPBITHIX momankax. Ha paccrosuuu ne 6omnee 1.5 m ot [Kb kpendar cereByro
po3erky 220 B. Ha 3agHeill cTeHke OJIoOKa yCTaHABJIMBAIOTCS YEThIPE MOHTAXKHBIE METIIH.
Kpennenne 6okca mpou3BOAST 4Yepe3 OTBEPCTHS B MOHTaXKHBIX IMETISX C MOMOIIbI0 BUHTOB HIIU
JI00ETBHBIX COCAMHEHUH.

NuaaukaTtopHbii  0JIOK  yCTAHABIMBACTCS AHAJOTMYHO B 3alie  ONEpPaTOpoOB, HO

JKCILTyaTUPYETCs B HOPMAJIbHBIX yCIIOBHSX.

5.2. YcraHoBKa MHHAMKATOPHOIO 0J10Ka aHAJIHM3AaTOPA.

VYcTaHOBOYHBIE pa3Mepbl A KpelsieHus OJoka yrnpaBieHus npuBeaeHsl Ha puc.5.l1. Ha
pacctosHun He Oosiee 1.5 M ot Ub kpemsar cereByro poserky 220 B unu 36B. Ecnu nutanue
aHanmu3aTopa OyJeT ocyuecTBisATbes oT cetu 36B 50 I'n, HeoOxoaumo mpenoxpanHutens 1 (cM.
puc.3.3) yCTaHOBUTb B COOTBETCTBHUM C MapKUpoBKoH. Ilpu BbImycke ¢ NpoOU3BOACTBA

MNPEAOXPAHUTCIIb YCTAHABJIIMBACTCA B IIOJIOKCHHUC, COOTBCTCTBYIOIICC IMUTAHUIO aHAJIMU3aTOpa OT
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cetu 220B 50T'. Ha paccrosaun He 6omnee 1.5 m ot Ub kpensT pacnpenenurensHy0 KOpoOKy, K

KJIEMMHHUKaM KOTOPOM MOJABOAAT BUTHIC Mapel kaHana RS-485 or Ub u I'Kb.

150 156
210

218
195

<
S

(@E E |

Puc.5.1 Kpennenue nHIuKaTOpHOTO OJI0KA.

5.3. YcranoBka ra3o:KHIKOCTHOIO 0J10KA.

YcranoBounsie pazmepsl 11 kperienns [ Kb npusenens Ha puc.S.2.

B otnmune ot Gnoka ynpasienus: nutanue [ Kb MoxeT ocymiecTBIATECS TOIBKO OT CETH
220B 50 I'nt. [l moakitoueHust Kabemst BUTOM Maphl, COSAMHSIONIET0 HHANKATOpHBIN 0110k ¢ KB,
B JIeBOl OOKOBOW cTeHke HmKHero otceka [JKB ycranoBmen repmoBBoA. Buryio mapy

MOJICOEUHAIOT K KJIEMMHUKY, MIOKa3aHHOMY Ha puc.3.6, coriacHO MapkupoBke A u B.
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KabenkHuiiA BBOM,
CBA3W MeXay Gnokamu

4-6 MM
\ 396 318
Beopn kabena I
5 NUTaHKuA —
| 220B 6-12mMm
e (
N | Axknm-1-11rg {§
> ; . 8 t
-:'4 3 l —
4
Bxop H Bbixon npo0bl W KOHOEeHCaTa
npoBbl TpyOka 6 MM
TpyGka 6 Mm
Bua caagm
376

Puc.5.2 KpeniieHre BEBIHOCHOTO Tra305KUAKOCTHOTO OJI0Ka.

[pumedanue. J[ns monsipu3anuu JIEKTPOJOB AMIIEPOMETPUUYECKOTO CEHCOpa OH JOJIKEH OBITh
MOJKIIOYEH K M3MEPUTEILHOMY YCTPOMCTBY aHainu3zatopa B TeueHue 9-12 wacos. Ilpu
BBIKJIFOUCHUH aHanmu3aTopa AC monsipusyercst OoT OaTapeiiky, yCTaHOBICHHON B HIMXKHEM OTCEKE

aHanu3aropa. batapeiiky HeoOxoaumo 3ameHsTh 1 pa3 B 2 roja.
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6. HACTPOUKA 1 YIIPABJIEHUE PEXKUMAMM PABOTBI AHAJIU3ATOPA.

6.1. BkiiroueHne aHaIM3aTopa U MHTepdeiic MporpaMmsl.
Coenunure 6moku ananuzaropa AKIIM-1-11T"/] ¢ momoribio kabesnst BUTOM Maphl.
Brxmtounte 6moku AKIIM-1-11T1, moacoenunuB ux K cetu nutanud. [locine BriarodeHUs
aHanmu3aTopa Ha rpaduuyeckoM aucruiee oroOpaxaercs sorotunt ¢upmel «Anbpa BACCEHC»,
3aTeM MpuOOp MEepexXoAUT B PEKUM HM3MepeHus, U Ha auciuiee bW ananusatopa oroOpakarorcs
pe3yabTaThl H3MEPEHHs KOHIEHTPALMU KHUCIOpoJa B BBIOPAaHHOW eAMHUIE H3MEpEHMs,

Temneparypsl poosl 1 TeMieparypsl BHyTpu I0KbB, a Takxke Bpems u gara (cm. puc. 6.1).

—— Muaukanuys npeBbIICHUS JUana3oHa MIKajabl CaMOIMKCIA
WNHnukanys BKIIOYCHUS (BBIKJIIOUCHHS ) 3ByKOBON CUTHATU3AINT
Nuaukanusa npoTOKOJIMPOBAHUS PE3YJIbTATOB U3MEPEHUN MAMSITh
WMHaukanys NpeBbIIIeHNs TOPOrOBBIX YPOBHEH CUTHAIU3ALUN
NHpukanys BKIFOYSHUS AICKTPOHHOTO OJIOKHOTA
lT— Nugukamua  aBapuilHOM  OCTAaHOBKM  BEHTWJISATOPA

CHCTEMBI 00OrpeBa
SIEEEER] 31.2°C ¢

¢:| CTpOKa «HMKOHOK» )51 IIOKa3aHHus
0 56 063

TeMIIepaTypbl MPOObI
ed = O3 17 21 0= 00 BR O-

[Tokazanust kucimopoga B BBIOpaHHOM
€AVMHULE U3MEPECHUS

Bpewms, nara nzamepenus
— U3MEpEeHus B ra30Boi ¢ase;

T Temneparypa BuyTpu 0s10ka Kb

Puc. 6.1. OkHO pe3yabTaTOB U3MEPEHUS.

' CBepxy u cHu3y oT gucruies (cm. puc. 4.1) pacmosiokeHa CEHCOpHas
MarHuTHas KJIABHATypa, COCTOSINAs W3 IIECTH KIABHUIL. YTPABICHUE KHOIKaMHU
KJIABUATYpbl OCYILECTBIISAETCS MPU MOMOIIM MarHUTHOro ycrpoucrsa «Cruimycy». C
MOMOIIBI0 3TUX KiaBull Bpl ympaBnsere paboroil anamuzatopa. [lucmeit u
KJIaBHAaTypa MMEIOT IOJICBETKY, YTO CO3JaeT KOM(OpTHBIE yA00CTBa B pabore C
aHAJIN3aTOPOM B 3aTEMHEHHBIX IOMEINCHUAX. KiIaBUIIM KIIaBHATypbl BBIIOJIHSAIOT
creayroume QyHKIIH:

|

- kHomka «BBO/I» Bemomnusier pynkuuu Bxona B okHa MEHIO, BBoga

JAaHHBIX U BHIOOPA OMIUII MEHIO;
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C — xuomka «OTMEHA» BbImonHsieT (YHKIMIO OTKa3a OT BBIMOJHEHUS MpeAsiaraéMbIX Ha
JUCIulee AEMCTBMM M BO3BpaTa K MPEABLAYLIUM OILUSAM MEHIO.
Haxatne wm ynepkaHue 5TOM KHOIIKM B Ha)KaTOM COCTOSHHHM B
TEUEHUE S5 CEeK. OTKIIYAEeT 3BYK CHrHaim3auu. lloBropHOoe

yIepKaHUE 3TOM KHOMKH BKJIFOYAET 3ByKOBOW CHUTHAJI.
UeTbIpe KHOIKH, PACTIOJIOKEHHBIC B YTIJIaX pOMOA, BBITTOTHSIOT
GyHKIIMU TepeMellleHns Kypcopa B HalpaBICHUSX, YKa3aHHBIX

CTpPEJIKaMHU.

Ecnu ananuzarop TpeOyeT BBEIEHHsSI YUCIOBBIX 3HAUYEHUN, TO KHOIKAMH CO CTpEIKaMu
«BITPABOy, «BJIEBO» BbIOHUpaeTcsi 3HAKOMECTO Uil BBOJAa KOHKpPETHOW IU(phl. C MOMOIIBI0
9TUX KHOMOK TaKXe OCYIIECTBIsAETCS (YHKIMS MPOIUCTHIBAHUS JaHHBIX, 3allUCAaHHBIX B
HHEPrOHE3aBUCUMYIO N1aMSTh.

Kuonku co crpenkamu «BBEPX», «BHU3» npu BBeIEHUM YMCIOBBIX WJIM CHMBOJIBHBIX
3HAUEHUU BBHIMOIHIIOT (QYHKIUIO «IPONHUCTHIBAaHUS) («OONbIIe» H «MEHBIIE») U BbIOOpa
KOHKPETHBIX [HD.

B pexume «M3mepenune» npu Haxatuu kHonku « BHU3» ocymiecTBisercs 3anuch JaHHBIX B
3JICKTPOHHBINA OJIOKHOT.

OpnnoBpemenHoe Haxkatue kHonok «BHU3» m «BBOJ/l» B HEKOTOpPHIX OKHax IO3BOJISET
BOITH B CITy>K€OHBIE MEHIO Pa3JINYHOTO HA3HAYECHUSI.

Bo Bpems paboTHI aHATH3aTOPA HA TUCIIIIEE MOTYT MOSIBISATHCS COOOIICHUS:

K/TUTE - 510 coo0l1eHue MOSBISETCS Ha BpeMs CTaOMIU3alliy TOKa3aHuH.
SYEHKA HE HOJK/TIOYEHA — 510 coo0llieHNEe MOSBISETCS, KOra suciika He MOAKII0UeHa K
aHAJIU3aTOPY WM MOBPEXKICH €€ Kaleb.
HET CUT'HAJIA - 310 cool1ieHue nosipisiercs npu orcytersuu cBsasu mexay Ub u IKb.
6.2. I''1apHOE MeHIO.
OxHo n3mepennii = I'1aBHOe MeHIO

Jns Bxoaa B rimaBHoe MeHI0 Haxkmute « BBOJI». Ha nucnnee ananuszaTopa mosBUTCS OKHO,

**TIABHNE MEHR** **I'JIABHOE MEHIO**, nmoka3zaHHoe Ha puc.
6.2-1. B >TOM OKHE ¢ IIOMOIILIO KHOIOK
-EEFII;;.I' EI_I E I:II:IBI: ;ﬁ Ea nepeMenieHus Kypcopa Bel Moxkere BeIOpaTh
P'FIE..I[E.?HPDERH OJIHY W3 ISITH OMIUH.
HPDTDHDHHPDBEHHE
EnoRHOT Puc. 6.2-1. Oxkno «I'nagnoe menioy

Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP KHCIIOPOJA AKIIM-1-11T/]1



30

Juarnoctuka — Bxoa B MeHiO «JIMATHOCTUKA» mno3Boautr Bam  BBIIOIHUTH
JUArHOCTHYECKHUE TECThl OTIENbHBIX OJOKOB H3MEPUTEIBHOTO YCTPOWCTBA U DIEKTPOTHOM

CHUCTCMBEI.

OxHo u3mepenunit = IsaBHoe MeHl0 = JlMarHocTruka
B rnaBHom wmenio BwiOepute onmuio «IAMATHOCTUKA» u naxmute «BBO/I». Ha

nucriee aHanuzaropa nosButcs okHo **IMATHOCTUKA**.

**IHATHOCTHEL**

FCencopa
Jricrimsd
Martaris

Puc. 6.2-2. Okno «Juaznocmuxa»

YcranoBku - Bxoxn B MeHIO «YCTAHOBKW» mno3Bonur Bam BbIOpaTh €AMHMIIBI
W3MEPEHHS, BBECTH 0apOMETPUUYECKOE JTaBJICHHE, COJIEHOCTh, KOPPEKIIUIO OMIMOKHU YKUIKOCTh-Ta3,
HACTPOUTHh MHTEP(EHCHBIC yCTPOWCTBA, YCTAHOBUTH YacChl, U BEPHYTh B ClIydae HEOOXOIUMOCTH

3aBOJICKME HACTPOUKH.

OxHo n3mepennii = I's1aBHOe MEHI0O = YCTaHOBKH

B rinaBHOM MeHIO BeIOEpUTE OMIIUIO «Y CTAHOBKI *FEUVCTLHOEEHT®
u Haxkmure «BBOJl». Ha mucrnee amammzaropa ?EJ’IDEI‘III"I I'IEIII—HI'III"I
nosBUTCs 0KHO **YCTAHOBKI**. ENMHMI] HEMepeHMA
HurepdeHCcoE
YacoE )
SaEoI. HaCTPOMEHM
Puc. 6.2-3. Oxkno «YCTAHOBKH)»

I'pagynpoBkn — Bxox B MeHio «[PAIYUPOBKA» mno3Boaur Bam BwIOpaTh u3

aBTOTPayUPOBKH [0 aTMOC(HEPHOMY BO3AYXY U I'PAAYHUPOBKH MO MOBEPOUYHBIM ra30BbIM CMECSIM.
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OxkHo m3mepennii = I'1aBHoe MeHI0 = I'panyupoBkm

B rnaBHOM MeHIO BBI6CpI/ITe OIIIIHUIO **PPEH?HPDBKI‘L**

«I'panynpoBkn» u Haxmute «BBOJl». Ha

P AETODPAIVHPOERA
JUCIIIICC aHaJIn3aTopa IIOABUTCA OKHO,
ITo IIT'C 0:

**T'PAAYHUPOBKA**,

Puc. 6.2-4. Oxno «I'PAJIYHUPOBKA»

OxHo u3mepenunit = I'1aBHoe meHio = IIporokosmpoBaHue

B r/aBHOM MEHIO BBIOEPUTE OIIUIO

*I[ITPOTOEOQIT*

«ITpotokonupoBanue» u Haxmute «BBOI».

FoamarTh MHHTEPEAT
EREInYHMThH
EREODI TaHHEX
Oy MCTIHTR

Ha AUCIUICC aHalin3aropa MOsABUTCA OKHO

*[TPOTOKOJI*.

Puc. 6.2-5. Oxno «IIPOTOKO.JI»

JIEKTPOHHBIN OJOKHOT - BXO/l B OMIUIO «DJIEKTPOHHBIN BJIOKHOT» mossonut Bam
OCYILIECTBIIATh BKJIIOUEHHWE W BBIKIIOUCHHE PEXKUMA 3aMKMCH JaHHBIX B JJIEKTPOHHBIN OJIOKHOT,
BBIBOJIUTh PE3YyJbTaThl M3MEPEHHM Ha IUCIUICH aHalIM3aTopa W KOMIBIOTEp, a TaKkKe YIaIUTh
JaHHBIE W3 OHEPrOHE3aBUCHUMOW MAMSTH. 3amuch JaHHBIX B  3JCKTPOHHBIA  OJIOKHOT

OCYLIECTBJIICTCS B OKHE U3MEPEHNUH HaxkaThueM Ha KHonKy « BHM3».

OxkHo n3mepennii = I's1aBHOe MeHIO = BJIOKHOT

ANEETPOHHNH

B rmaBHOM MeEHIO BBI6epI/ITC OIIOHUIO

«bmokaory m Haxmure «BBOJ». Ha ILI/ICHJIef E_]'I DK :[.I|:|"[I

aHanu3aropa mnosiBuUTcs okHO «IJIEKTPOHHBIU BRIRTTIY MTE

BJIOKHOT». 0y MCTHTH
[TpocHoTH

Bumron Ha KOMIIBERTED

Puc. 6.2-6. Oxno «bJIOKHOT»

Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP KHCIIOPOJA AKIIM-1-11T/]1



32
6.3. Menro «IMAT'HOCTHUKA»

B wmento «/IMATHOCTUKA» (puc. 6.2.-2) Bbl MoxeTe BBIOpaTb TpU ONIUHU
JUArHOCTHYCCKUX TECTOB.

JAunarHoctuka = JIMarHocTHKa ceHcopa

B 3TOM OKHE BBICBEYMBAIOTCS
AHATHOCTHEA CEHCOPA TEKyLIME 3HA4YCHUS TOKa CEHCOopa,
Ioelgo= 1Z.=240 o TEMIIEpaTypbl, UYYBCTBUTCIBHOCTU U
T= =4 5[ 3HaYEHHUS OCTATOYHOI'0 TOKA CEHCOPA.
8= 0.207 mA MM.p.C.
Toco= 010700 &b Puc. 6.3-1. Oxno «Auacnocmuka
- CeHcopa»

JAunarHoctuka = JImar"Hocruka 3KpaHa
B npouecce BBIMOJHEHUSI 3TOTO TECTA OKHO JMCIUIES 3alOJHAECTCS MO CIHPAIA JO MOJTHOTO

3aTCMHCHMUA.

CeHcopa
IR ublird=Fs
Ilartarrs

Puc. 6.3-2. Oxkno «/[luaznocmuxa Ixkpana)

I[uarﬂocn/ma = Z[I/IaI‘HOCTI/IKa nmaMsaTHu

[TonoxuTeaIbHBIC pe3yJIbTaThI . . . o
MIET NMATHOCTHERL
TECTUPOBAHUS 3JCMEHTOB IMaMATH OTPa)KaeTcs TTAMITH
3anuceio OK! BOM E |
=l HE!
EEPEROHM JE!
EEFEOM1 QE!

Puc. 6.3-3. Oxno  «/uaznocmuxa
namamu

6.4. Meno «YCTAHOBKHN»
B mento **YCTAHOBKUW** (puc. 6.2-3) Bl MoxeTe BbIOpaTh OAHY U3 YETHIPEX OIIUH.
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Okno «YCJIOBUS U3MEPEHHNI» nokasano Ha puc. 6.4-1. Ommun  «Kuakocts/I'a3z» u

«CoJICHOCTBY BBIBOIATCA HaA 3KpaH TOJIBKO IIpU BBI60p€ CAWHUI UBMCPCHUA KHUCI0POAda IMPUHATBIX

B XKHJIKOCTSX, MO0 mpu BbIOOpe «KuaKocTh» MpH OTBETE Ha BONPOC O Cpefe, B KOTOPOH OyayT

FCIOEMA MSMEPEHHH

P Eapor. TaENeHME
HHaxwocre/Taz
CoXMEHOCTER
PacTEOpHMMOCThH

YcranoBkn = Yca0BUS U3MEPEHUH

IIpu BBIGOpe omuuu «bapomerpuueckoe

naBineHue»  (puc.  6.4-2)  MOXHO  BBECTH
aKTyaJlbHOE aTMOC(EpHOE JTaBIICHUE.
Puc. 6.4-2. Oxno «Ycmanoexa

boapomempuuecko2o 0ag1eHua»
YcranoBkn = YcJaoBHA M3MEpPEHUH

= Kuakoctn/I'a3

Eeenrre owrbesy
MM IEOCTE—Tas

2.5%

YcraHoBkn = Yca0BHUS U3MEPEHUH
ITpu BBIOOpe omiun «CoxeHocTb» (puc.
6.4-4) MOXXHO BBECTH 3HAY€HHWE COJICHOCTH

aHaTU3UpyeMOoH KuaKocTH B niepecyere Ha NaCl.

Puc. 6.4-4.
COJIEHOCTH»

Oxno «YCTAHOBKA

IMPOBOAUTLECA H3MCPCHUA. «PaCTBOpI/IMOCTI)»
BBIBOJAUTCA Ha 3KpaH TOJIBKO IIpH CAWMHUIAX

W3MEPEHUs MI/J1, MKT/JI.

Puc. 6.4-1.
H3MEPEHHH)

Oxno «YC/IIOBHA

= EaPOMeTpI/I‘leCKOC JAaBJICHUE

VCTAHOEMTE SHAaYeHMe
BapoMeTpHYecKoDO

JJAEITIeHMA MM HaxXMHTe
'EEOT

7 50.0 mpra

[Tpu BeIOOpe ommmu <« Kuakocts/I'a3»
(puc. 6.4-3) MOXHO BBECTH OIUOKY JKHUIKOCTh-
ras, XapakTepHYIO JUIs BHIOPAHHOM KHUIKOCTH.

Puc.  6.4-3.

OKHo «Ycmanoexa

OMUOKU HCUOKOCIb-243)

= CoJIeHOCTD

VCTAHOBEL COMEHOCTH

000.0 n
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YcraHoBkn = Yca0BUSA U3MEPEHUH = PacrBopumocTH

ITpu BbIOOpE omuun «PacTBOPUMOCTB» HEOOXOIUMO PELIUTh MPOBOJAATCS JIM U3MEPEHUs B
BOJIE, U TOI/Ia B pacuerax pe3ysbTaTa U3MEpPEeHHMH HCIOJIb3YETCS 3alluTas B MaMATh Hpubopa
3aBHCUMOCTbh PACTBOPUMOCTHU KHCIIOpPOJa B BOJIE OT TEMIEpPaTyphl, TM00 U3MEPEHUS MTPOBOJSATCS B

JIpyrOl  KUJKOCTH, IJI1 KOTOpOM  Takas

E mampo I:[ HHIEKOCTI 3aBUCUMOCTh JIOCTOBEPHO HEHM3BECTHA, M €€
E' YOeT IITpOES ek HEOOXOMUMO  BBECTH  JUIS  KOHKDPETHOM
AaHaIH="!

Temreparypsl  u3Mepenus. Ha  skpane

EI:I.II;E. MOSIBSITCSL OKHA, TIOKa3aHHbIE Ha puc. 6.4-

P Apyrad 5..64-7.

Puc. 6.4-5.
,I[J'IH yHeTa pacTEOPRH— KEHCIIOPOOa BI:IE.]I}?]{E.
MOZTH KHMCIIOPOIa E HaCERIUNEeHHOI]
E EHEIPEHHDH HHIOKOCTH IIPH
HIHMIOEOCTIL TeMIIepaT. FM=MepeHHMA
EEIIT= M
KEOHIIeHTPAITFE ﬂﬂfﬂ.a JI
Puc. 6.4-6. Puc. 6.4-7.

[Tocre BBOAAa KOHLIEHTpalMM aHanu3aTop nepeiaer B Croeupexum, U B OKHE U3MEpPEHHH
(puc. 6.1) B npaBOM HUXXHEM YTJIy MOSIBUTCS 3HAK . CrienpesxuM aBTOMaTHYECKH OTMEHSETCS IIPU
MIPOBEJIEHUH I'PalyupOBOK U MPU BbIOOPE APYTUX €AMHULL U3MEPEHHUS.

Ycranosku = EanHun u3mMepeHusn

ITpu BBIOOpe omuun «EauMHMIl M3MepeHHs» CHayaja BbIOMpPAIOT M3MEPSEMYIO0 BEIUYMHY

EINEEFPHTE HM2MEPIEM :;fm' (puc. 6.4-8). B 3aBHCHMOCTH OT BHIOPAHHON
EEIIMYIMHY BEJIMYMHBI HA JUCIUIEE  TOSBUTCS  OJIHO

Macooeas KOHIIEHTH U3 TPEX OKOH BBIOOpA €IMHMII H3MEPEeHHs (PHC.
[[polleHTHOS COTePH. 6.4-9...6.4-11).
[TaprMankHOS TAEI.

Puc. 6.4-8.
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B oxne (puc. 6.4-9) MoxHO BbIOpaTh €AMHHUILY H3MEPEHHS MAacCOBOM KOHIIEHTPAaLUU

KHCJIOPO/Ia TIPH U3MEPEHUAX B KUAKOCTSX: Mr/i, MKr/i1, PPM-maccer. [lpu npoBenennn n3mepeHuit

TEPMOKOMITIEHCALIHIO Kak Ha CBOMCTBA EHEEPHTE E"T'[HHHU;?
’ ) MSMEPEHM I

FaSOHpOHHHaeMOﬁ MeM6paHLI CCHCOpAa, TaK U Ha

B 9THUX CAMHHNIax AHAJIU34aTOp BHOCHUT

TEMIIEPAaTYPHYIO 3aBUCHMOCTh KO3 (uIiMeHTa I 'lll- i
B rEDS I
paCTBOpI/IMOCTI/I KI/ICHOpOI[a B BOJIC. PPH

Puc. 6.4-9.

B oxne (puc. 6.4-10) MoxHO BBIOpaTh 00BEMHBIE MPOIIEHTH, PPM-00beMa (HCIonb3yroTes
MpU aHajJu3€ Ta30B) WIM MPOLEHT HACBIMIEHUS >KUIKOCTU KuCIopoaoM Bozayxa (% Hac.). Ilpu
NPOBEJICHUN M3MEPEHUI B ITUX €JMHUIAX aHAJIM3aTOP BHOCHT TEPMOKOMIICHCALMIO TOJBKO Ha

CBOMCTBa ra30MPOHHUIIAEMOII MEMOpPaHbI CEHCOPA.

B okne (puc. 6.4-11) MOxHO BBIOpaTh EIMHUILYy W3MEPEHUS MAPIHUAIBHOTO TaBJICHUS
Kucnoposaa: MM.pr.ct. win klla. M3mepenust B 3TUX eAMHUIIAX UCIOJB3YIOTCS Kak Ui aHalu3a
ra3oB, Tak ¥ xuakocteil. [loaTromy npeaBapuTenbHO MOTpeOyeTcss OTBETUTh HA BOIPOC O BBHIOOpE
cpensl (puc. 6.4-12).

EHNEEPHMTE ENMHHITY ENEEFPHMTE EONMHHIY
HM=MEPEHMA H=HMEPEHHMA

POEBREMHEE IPOLISHTE ML T O
[IpOIIEHTH HaCHWEH. wlla
PPM / OB%

Puc. 6.4-10. Puc. 6.4-11.

IIpu npoBeaeHUN U3MEPEHUN B 9TUX €AMHULAX AHAIU3ATOP BHOCUT TEPMOKOMIICHCALIMIO Ha

CBOMCTBA ra3oNpoOHUIIAEMOl MeMOpaHbl CEHCOpa, a MpHU BbIOOpe oniuu «KUIKOCTh» aHAIM3aTop

B mampoM cCpeme 3 wIET Oyner TaKxKe KOMITEHCHPOBATh
NIPoMEEOTHMTRCA CUCTEMATHYECKYIO TIOTPEITHOCTh H3MEPECHHUH,
SHaTIIHIT! m3BecTHyl0 Kak «Koadpduument Kumkocts-
H::H,II;EDCTL Ta3».
la=
Puc.6.4-12. Bvioop cpeovl uzmepenuii
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Ilocne wnHaxaTtus ((BBOZ[» Ha [AUCIUICEC aHalIU3aTOpa IMOSABHUTCA OKHO PE3yJIbTATOB

u3MepeHuit (cM. puc. 6.1), B KOoTOpoM OHHM oOTOOpakaioTca B BblOpaHHOW Bamu eaunuie
n3mepenus. Ecnu Bl 3ax0oTuTe U3MEHHUTH €IMHUIYY U3MEPEHUS B TIPOIECCE PabOThI, TO AITOPUTMBI
AKIIM-1-11 mo3Bonsit Bam 3710 cnenath, He mpuberas K MPOBEACHUIO MOBTOPHOU TPayHpOBKH.
AHanu3aTop CaMOCTOSTENbHO  OMpENeIUT HEOOXOAUMOCTh BHECEHHMsS] TeX WM  HHBIX
TEPMOKOMIIEHCAIMI, BBINOJIHUT BCE HEOOXOAMMBIE IIE€PECUEThl, CBA3aHHBIE C W3MEHEHHEM
M3MEpSEMOIl BENWYUHBI, E€AMHUIIBI HM3MEPEHHs M TMapameTpoB TpaayupoBku. Kpome Toro,
aHAJIN3aTOpP CaMOCTOSATEIbHO ONPEIEIUT HEOOXOAMMOCTh KOMIIEHCAlMM CHCTEMaTH4EeCKON
MOTPEIIHOCTH U3MepeHuit, n3BecTHor kak «Koaddurnment XKuakocts-I"'azy.

YcranoBkn = MHWHrepdeiicos

[Tpu Bxoxe B onmro «MHTEpdeiicoB» anamuzaTop npemiaraeT Bam BeIOpaTh sl HACTPOUKH

unTepdeiicHoe ycTpoicTBo (puc. 6.4-13).

HACTPOHEA
MHTEPSEMCOE:-

FToROEODO ERIXOIS
WA TITI

EE.?]{I-:[]{ BEOHTaAKNTOE Puc. 6.4-13. Oxno «HACTPOHKA
HHTEP®DEHCOB»

Ycranosku = UHTtepdeiicoB = ToKoBOIo BbIX0Aa

B okne «<HACTPOMKA MHTEP®ENCOB» BbIOepuTe omuuio «TokoBoro BbIXxOma». Ha

JUCIUIeC aHANM3aTopa B TEYCHHE 5 CEKyHI TEI::'E.F]_I_I;HE ITAPAMETPEL-
BBICBEUMBAETCS OKHO, ITOKa3aHHOE Ha puc. 6.4-14. | Cma BT IapT: =70 w4 h

JHAIIa=0H:
Puc. 6.4-14. Tekywjue napamempsvt mokKoeozo ﬂ Tﬂﬂ ﬂ H_JI]E:]'-'
6bix00a e -
Macwrahb: HeT

H=MEHHTE
TEE¥IWHME ITAPAMETPHY

3aTeM MOSBHUTCS OKHO, ITOKa3aHHO€ Ha

puc. puc. 6.4-15. Eciiu Bbl xoTHTE OCTaBUTH

» ,II; A napameTpsl 0e3 n3meHenuu, Beioepure « HET».
HET AHanu3aTop BO3BpaIlaeTCs B OKHO HACTPONKH
uHTEp(ENUCoB.

Puc. 6.4-15. Okno eonpoca
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Ecan Bel X0TUTE M3MEHUTH HACTPOMKH

TOKOBOTO BBIXOJa, BbIOHMpaiTe «JJA», U Ha ENEEPHTE CT..E!..HI[...E!..P T
TUCIIJIEE  aHAJIM3aTOpa  TMOSBUTCA  OKHO, TOEOEOT'O EH:‘{D,I[...EL

IIOKa3aHHOE Ha puc. 6.4-16. 0-Z0 i .

Pd-=0 wd .
0-5 wd .

Puc. 6.4-16. Okno ewvioopa cmanoapma

MOK08020 8bIX00a
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B sTOM OKHE ¢ TOMOIIBIO KHOIOK NepeMeuICHud Kypcopa BLI6epI/ITe CTaHHapTHBIfI TOKOBBIN

BbIx0/1 (0-20, 4-20 wiu 0-5 MA), Ha KOTOpPBIN HACTPOEH Bai peructpupyronuii caMomnuceit.

ITocne BbIOOpa cTaHapTa YCTAHOBUTE AMAIIA30H LKAl camonucua (puc. 6.4-17).

WEATH CAMOITHCITA camonucya

0.. 1000 %5

EEEJMTE TMAITAZSOH Puc. 6.4-17. Oxkno nacmpoiiku wKaiv

[Tocne naxarus «BBOJl» na aucruiee aHaau3aTtopa MOSBHUTCS OKHO, TTOKA3aHHOE Ha PHUC.

6.4-18. Ecau Brl xoture YTOOBI Ipu 3allKAJIMBAHUHW TOKOBOI'0 BbIXOJa MacimTad IMIKajbl

ymensb1ancs B 10 pas, Beioepute «IA».

VHMeHBWMTE MacuTah
Wwramne E 10 paz= nmpH
SAWKaSTHESHMIM Y

Ta

Macuimaoa wiKajibl MmoK0o8020 8bIX00a

BHET Puc. 6.4-18. OkHno nepexnouenus

[Tocme mosiBACHUS COOOMIEHHS O TOM, YTO

TOKOBBI  BBIXOJ HacTpoeH (cMm. puc. 6.4-19) TI"‘;Tr;";"lE:'_E'IfI BR |‘[|L|'

. . S -
aHAJTU3aTOP MEPEUIET B PEKUM U3MEPCHUH. ACOTEOEH

Puc. 6.4-19. Okno ungpopmayuu
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B CJIydac IPCBbINICHUS CUTHAJIOM TOKOBOI'O BbIXOZd YCTAHOBJICHHBIX IPCACIIOB, HA JUCILICEC

aHaJIM3aToOpa 3arOpUTCs HHIMKATOP MPEBBINICHUS JAMaNa3oHa IKaiuel camonucua. [Ipm sTom
pasfgacTcsl HpepbIBUCTBIM 3ByKOBOM curHain. [lnga ero orkmodeHuss Haxmure «OTMEHA» nu
yIAEpKUBANTE €€ B TEUCHHE 5 C B HAXKATOM COCTOSAHMMU. ECiIM MOKa3aHUs HE BO3BPAIIAIOTCS B

YCTaHOBJICHHBIH TUaNa30H, OTKOPPEKTUPYHTE JUana3oH MKaibl camonucua (puc. 6.4-17).

Ycranosku = UHaTtepdeiicos = YAIIII

B cocraBe ananm3aropa MMerOTCS 2 YHHMBEPCAJIbHBIX ACHHXPOHHBIX IpUEMoIlepesaTyuKa
(YAIIIT), ommH u3 KOTOpBIX paboTaeT B pEKUME cepBepa W BBIJACT B HHU(POBOM BHUIE
nHGOpMALMIO O pe3yJbTaTax M3MEpeHHi, Ipyroil paboTaeT B peKUMe KIMEHTa U CIIYXXKUT IJis
JUCTAHIIMOHHOTO YIPABJIEHUS BBIHOCHBIMHM H3MEPUTENbHBIMU IpeoOpazoBaTessiMU MpUOOpa,

Hanpumep, [ Kb AKTIM-1-11T"/1.

VYAIIIl B pexume cepBepa MOXKET
¥ AIIII

pabotate B coctaBe HHTepdericoB RS-485 wmnu

USB (orosapuBacrcs 3apanee B ycnosusx | LCEPEEFP
MIOCTABKH). EJIMEHT

Puc. 6.4-20. Oxno svioopa YAIITI

Ecmu BwiOpan RS-485, To Ha mucruiee

ErenmTe agpec
nprbopa B cerrr RS485

HOSIBUTCSI OKHO, NIPEACTABIEHHOE Ha puc. 6.4-21.

01

Puc. 6.4-21. Okxno ewvibopa adpeca npubopa 6
cemu RS485

Ecnu xe BbiOpan USB, To B 0kHE Ha puc.

YCTAHOEEHM
USE KAHATIA

6.4-22 MOXHO BKJIIOYHUTHL WIH BEIKIIOYHUTH

nepeaaTuyukK, a TaKXKXE 3alaTb MHTCPBAJl BPECMCHU

FPERTRY TR
SAaTaTh HHTEPESIL

MEeXAy OTHpaBKaMu HMH(GOpMallMd Ha TepMHUHAI

KoMIibtoTepa (cMm. puc. 6.4-23).

Puc. 6.4-22. Oxkno ycmanoeox USB kanana
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ErenriTe HHTepPESTI
EpeeHF OJIA ERECIOS
A HHEBLX

EHHH ‘Iﬂ C2K

Puc. 6.4-23. Oxkno ycmanoeox USB kanana

YcranoBkn = HUHTepdeiicoB = Cyxux KOHTAKTOB
B oxne «HACTPOMKA MHTEP®EMCOB» (cm. puc. 6.4-13) BriGepute ommuio «Cyxux

KOHTaKTOB» U Haxxmure «BBOJI». Ha nucnnee nosBuTcsa kapTuHka, n300paxeHHas Ha puc. 6.4-24.

Puc. 6.4-24. Oxno Hacmpoilku cyxux DETIE 1 BEIE T
KOHMAaKmog
0Z 1. = 1000 rMep/
C  nomompl  KHONOK  «Biesoy, SamM EHYVTE
«BnpaBo»  MOXHO  mepeMemarb  Kypcop DHCTE} . 0.1 e ,-". I
(MuraHue  HaANWCH) 1O  HACTPaMBaEMbIM
mapaMmeTpaM: HOMEp pelie, pa3pelieHue Ha

cpabaTeIBaHHE pelie, KOMIApupyeMas BeIWYHHA, OPOT KOMIAPHUPOBAHMS, OOJBIIC/MCHBIIE
KOMITApUPYEMOU BEJIIMYMHBI, TUCTEPE3UC, UCXOJHOE COCTOSHHE KOHTAKTOB. C MOMOIIBIO KHOIKH

«BBOI[» JAaHHBIC MapaMETPbl MOKHO U3MCHUTD.
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YceranoBkn = Yacos

YcTaHoBKa YacoB OCYLICCTBIIACTCA B

¥CTAHOEMTE |I|; ATY okHe «YCTAHOBKWM». Beibepure ommuio
HHHMCIIO MaeCaIT DO I. «YacoB» u nHaxmure «BBO/». YcranoBure

naty u Bpemsa (cM. puc. 6.4-25 u 6.4-26) u

? -ﬂg . 1 ? . Haxxmute «BBOI».

M Haxwuire EEOJ

Puc. 6.4-25. Okno ycmanosku oamoi

¥CTAHOEMTE EPEMA
Hacws  MuaEyTa

Puc. 6.4-26. Okno ycmanoeku epemenu

ﬂ _" 52 [Tocne BBO/A TEKYIIEro BPEMEHU U JaThl

AHAJIU3aTOP TMEpEersIeT B OKHO u3MepeHuid. B

H mawxwmire EEOI

HIDKHEHN CTPOKE OKHa 6y,I[YT BBICBCUYHUBATHCA

BpEMsd U JaTta. HpI/I AKTUBU3aAlIUU MPOTOKOJIHUPOBAHUA U SJICKTPOHHOI'O OJIOKHOTA 3aIluCH JaHHBIX
BO BHYTPCHHIOKO DHCPIrOHC3aBUCUMYIO IIaMATb 6y,I[YT IIPpONU3BOAUTHCA B YCTaHOBHeHHOﬁ IKajac

BpEMEHH.

8.5 Menmw «ITPOTOKOJI»

OxHo n3mepennii = I's1aBHOe MmeHi0 = IIporokoaupoBaHue

B mento *[TPOTOKOJI* (cm. puc. 6.2-5) mpearycMOTpeHa BO3MOKHOCTh OYMCTUTH MaMsATh
MPOTOKOJIA, BKIIOYHUTH (BBIKIIOYUTH) MPOTOKOJIMPOBAHUE, 33/1aTh WHTEPBAJI IMPOTOKOJIMPOBAHUS U
BBIBECTHU PE3yJIbTaThI.

[Tpu BBIOOpE omImK «BKIIOYUTH/BBIKIIOUHATEY MPOTOKOIUPOBAHHE B OKHE M3MEPEHHUH B
BEPXHEH CTpOKE MOABISIETCS WIN HCUE3aeT «MKOHKa» MPOToKojda (cM. puc. 6.1).

HpI/I BI)I60p€ OIIIIMH 3aJaHusd MHTCPBAJIa BBCAUTC MHTCPBAJI BPEMCHU 3allUCHU PC3YyJIbTATOB

usMmepenuil 1 Haxxmure «BBOI» ( puc. 6.5-1). ErenmTe HMHTEPES T
O0beM maMATH MO3BOJIIET IPOHU3BECTH EpeMeHM I3 EREOTA
oouiee 15000 3amuceii. JaHHEX

0y 30 munu

Puc. 6.5-1. Okno ycmanoéku unmepeana

RPOMOKOIIUPOGAHUA
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B ommum  «BbeIBOA  JaHHBIX»  MOYHO

ENEOT TAHHHA

TabBIIriYy HE ERMEOT
Iloxice
EREOLT Ha HOMITRHTED KOMITbIOTED (CM. puc. 6.5-2).

BEIOpaTh  Ccroco0 BBIBOZIa  PE3YJIbTATOB

H3MCpCHPII>iI Ha JUCIIeH aHajiu3aTopa HWJIHW Ha

Puc. 6.5-2. Oxkno évt600a oannvix

[Ipu BBIBOJE Ha auciuied WHPOPMAIIMIO MOXKHO BBIBOAUTH JUOO TOCTPAHUYHO B
XpoHoJoruyeckoM nopsiake (TabnuyHbINA BEIBO), TMOO € MMOMOIIBIO MTOMCKA IO KOHKPETHOM JaTe U

BpeMeHH (cM. puc. 6.5-3 u puc. 6.5-4).

Jara: 210217
Epewma: 13:57

0Z: 10.8 Mmpsm
T: z4. 2 'C

I[Ipy TabmuyHOM BBIBOJE C IOMOIIBIO
kaormok «BIIPABO», «BJIEBO» Bpel MoxeTe

MMPOJIMCTBIBATD MMIPOTOKOJI JaHHBIX.

Puc. 6.5-3. Oxno mabauunozo  6v1600a EBD,I[ = IIOHMCE IIO ITaTe

npomokoJia

[Tpu Haxatnn «BBOJ]» B okHE TaOMWYHOTO BBIBOJA WK BbIOOpe ommmu «Ilouck» B OKHE

BbIBOJAA JaHHBIX MOKHO HepeﬁTH B OKHO ITOHCKa.

[TAPAMETPH IIOMCEA:

C nomouipl0 KHOMNOK IEpPEMEIIEHUsT Kypcopa

,B;E.'I'E. - “I ﬂg “I E YCTaHOBUTE JIaTy W BPEMS IS ITOMCKA JAHHBIX B
nporokosie u Haxmure «BBO/l». Pesynbrarom

L]
Epena: 1 0 . aﬂ MOMCKA CTAaHET OKHO, TOKa3aHHOE Ha puc. 6.5-3.

Heorxars - 'BEOT'

Puc. 6.5-4. Oxkno noucka oannvix no oame

HpI/I BBI60pe onuuu «BeIBOJ JaHHBIX Ha KOMITBIOTCP OCYHICCTBIIACTCA IIEpCaada IpPpOTOKOJIa

JTAHHBIX Ha KOMIBIOTEP MO MU(POBOMY KaHAITY

(puc. 6.5-5). IIpu sTOoM Ha AuUCIIIee TOSBUTCS

uH(OPMAIIKs O BBIBOJC JaHHBIX. 51 ,I[ E T BLIED ,.'[l; r—Tl| B HHE -
Ha EOMIIERTER

Puc. 6.5-5. Okxno ewvi6o0a OaHHBIX Ha :

=

orraHoEMMTE— UTHEH

F

Komnbslomep
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6.6 Menrwo «BJIOKHOT»

OxkHo nm3mepennii = I'i1aBHOe MeHI0 = bBJlOKHOT

B memio «JIEKTPOHHBIN BJIOKHOTY (cM. puc. 6.2-6) HpeaycMOTpeHa BO3MOKHOCTb
OUYUCTHUTH MAMATH OJIOKHOTA, BKIIFOUUTH (BBIKIIFOUUTH) OJIOKHOT M BBIBECTH PE3YJIbTATHI.

[Ipu BBIOOpe omIuu «BKIIOYUTH/BBIKIIOUNTE» B OKHE H3MEPEHUW B BEPXHEU CTPOKE
MOSIBJISIETCS MJTM MICUE3aeT «MKOHKa» OJI0KHOTa (cM. puc. 6.1).

I[Ipu  BeIOOpe ommuu  «IIpocMoTp»

SarrMce No 001

OTKpOETCSI OKHO, TOKa3zaHHoe Ha puc. 6.6-1. C

noMmomplo kHomok «BJIEBO» «BITPABO» Bel lI[E'I‘E. - 2310217
MOJKET€ MHPOJIMCTHIBATh JAHHBIE, 3alHCAaHHBIC B H]_‘:IE]I[H - 14:-01:09
ANEKTPOHHBIN OJIOKHOT. 0Z: 15.7 I-IEI'.-". JI

T: Z0.1'C

Puc. 6.6-1. Oxkno «3anuce ¢ 610KHOmMEY.

[Tpu BeIOOpe ommumu «BBIBOI HaHHBIX Ha KOMITBIOTEP» (CM. puC. 6.2-6) MOSIBUTCS OKHO,

aHaJIOTMYHOE puc. 6.5-5.

7. TPAAYUPOBKA AHAJIU3ATOPA.
B aHanusaTope peann3oBaHbl CIEIyIOMINE BHAbI TPAAYHPOBOK:
e ABTOMaTHYECKas TpagyHpOBKa 10 aTMOC(EepHOMY BO3IYXY.
e [I'pagyuposka no nosepounoii razosoii cmecu (I1I'C).
e ['panyupoBka 110 HyJI€BOM TOUKE.
OOmue nosoXeHus 1o rpaJyupoBKe aHATU3aTOPa MPUBEAEHBI B IL.IL 3.5. HACTOSILETO

PYKOBOJICTBA.

7.1. IIpoueaypa aBTOMaTH4YeCKOH I'PagAyMPOBKHU aHAJIN3ATOpPA.
[Ipu aBromarmueckoii rpamyupoBke AKIIM B kayecTBe craHmapTHOro obOpasna ¢
U3BECTHBIM COZIEP’KAaHUEM KUCIIOPO/a MCIIOIb3yeTCs aTMOC(EPHBIN BO3yX, HACHIILIEHHBIN apaMu

BOJBI.
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B wmento **I'PAJIVIPOBKA** (puc. 6.2-4) BbIOMpaeTcs COOTBETCTBYIOLIAs OMNLMS U

BBIMOJIHAIOTCS UHCTpYKIMH (puc. 7.1-1, 6.4-2, 7.1-2). Ilpu rpagyuposke B AKIIM-1-11T"/] cencop

OCTacTCAa B HSMepI/ITeHBHOﬁ KaMepe

AEBTOTPANY¥HMPOEEA ABTOIPANYHMPOEBEA

YCTAHOEMTE CeHCOP E I10CIE CTELE'HHJIHEELHHH
EOS VX, HAaCEHUSHET IIOKAZaSHMM HAaXMHTE

IIapamMii EOIE 'BEOXT
M HaxwurTe EEOI 3 1- HJI;P
Puc. 7.1-1. Puc. 7.1-2.

I[anee Ha JOUCIUICC aHalu3aTopa B TCUCHUC 3-5 Cek. BBICBETHTCS COO6IJ_ICHI/I6

«ABTOT'PAJYUPOBKA 3ABEPIHIEHA» 1 ananu3aTtop nepeiaeT B pexuM U3MEPEHHI.

Anroputmbl AKIIM-1-11 MO3BOJSIOT MPOBOIUTE aBTOTPATYHPOBKY B JIF0OOOU BBIOPAHHOM
€IMHULIE U3MEPEHMUS, a B JaIbHEHIIEM NEPEXOAUTh B APYyrue eAMHUIBI u3Mepenus. [Ipu stom He
TpeOyeTcs ellie pa3 NPOBOJUThH ABTOIPayUPOBKY.

AHanu3aTop CaMOCTOSTENIBHO OMNPENSIUT HEOOXOAMMOCTh BHECEHHUS TEX WM HHBIX
TEPMOKOMITCHCAIINH, BBIITOJHUT BCE HEOOXOAWMBIC MEPECUETHI, CBA3aHHBIE C M3MEHEHHEM Kak
M3MEPSIEMOU BEJIMUMHBI, TAK U €AMHUIIBI U3MEPEHHUSL.

[TeproIMUHOCTDh MTPOBEICHUS ABTOTPATYUPOBKHU OINPENEIAECTCS TOYHOCTBIO, C KOTOPO BhI
XOTHUTE MPOBOAUTH U3MepeHus. [Ipu 3ToM Bbl Takke MOIKHBI YUUTHIBATh, YTO YYBCTBUTEIBHOCTh
AC MOXeT M3MEHAThCSI BO BpeMeHH. biaronmapst BpIOOpY ONTHUMAaJIbHBIX YCJIOBUM pabOThl U
BHyTpeHHuX mapameTpoB AC oHHM o00ecnedynBarOT CTAOMIBHOCTH TOKa3aHUI MpPHU TMOCTOSTHHOM
0apoMeTpUYECKOM JAaBJICHUU M KOHIICHTPALIMM KHUCJIOpoJa He Xyxke 2 % B TeUeHHE 2-X HEIeb.
[Toaromy, ecniu Bac ynoBnerBopsieT morpemHocTs u3MmepeHuil 4-5%, Bbl MoxeTe npoBOAWTH
aBTOrpasyupoBky He pexe | pasa B Mecau. Ecinu wusmepeHus mnpoBondrcs B olOnactu
MUKPOTPAMMOBBIX KOHIEHTPAIlUH KHUCIOPOAa, ATOT HMHTEPBAT MOXET OBbITh YBEIMYEH A0 2
MECALIEB.

7.2. IIpoueaypa rpaiydpoBKH aHAJIU3ATOPA MO MOBEPOYHOI ra30B0il CMeCH.

I'pamyuposky mo I1I'C nenecoobpa3Ho mMpoBoaUTh, KOra TpeOyeTcs 00ecneunTh BEICOKYIO
TOYHOCTb U3MEPEHUN COJIepKaHus Kucaopoa B razax. I[Ipu atom, xenarensHo ucnoasizoBats 111'C,
B KOTOPOM cozieprkaHue KUCI0po/ia OJIM3KO K HOMUHAJIBHOMY 3HAUEHUIO B aHAIM3UPYEMOH cpefie.

B AKIIM-1-11T"/] Takast rpagyupoBKa IpOBOIUTCS MIPU NOATOTOBKE MPUOOpPa K MOBEPKE.
Hayuno-npouzeoocmeennan pupma “ BHOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
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Jlns mpoBeneHus TrpaayupoBku ananmuzaropa no [II'C mpenBapuTenbHO yCTaHOBHTE

equHuIy u3mepeHus 06. %. Jlamee B menio **I'PAIAYUPOBKA** (puc. 6.2-4) BbiOupaercs
COOTBETCTBYIOIIAS OMIIHSI U BHIOTHSIOTCS UHCTPYKUUU (puc. 7.2-1...7.2-3).

C mnomolpl0 BEHTUS TOHKOW peryiaupoBku (Ha Oamnone ¢ III'C) ycranoBute pacxon

TIO DEPEBHDBDE{ MEPE ra3oBoii cmecu 2-5 My3BIPPKOB B CEKyHAY, U

T p— CEHCOD E 3aTeM COEUHUTE BXOJIHYIO TpyOKy
CHMeCh, EIEIEII.'IE.HI-IEFEI
LI 'PpadyHPOERF
M HaMurTe EEOI

HSMGPHTCHBHOﬁ KaMCPhL C BbIXOJ0M

penykropa u Haxxmute «BBOI».

Puc. 7.2-1.
TI0 OEPASITOEOM MEPE II0 OEPASIIOEOM MEPE
EpenmTe rIocre crabMTHMEaITHM
KHOHIIEHTPAIIFHE TIOHNAZSAHME HaMMMHTS
KHCIOpOI& '‘BEEO]T
015.50 06% 15.3006%
Puc. 7.2-2. Puc. 7.2-3.

Ha nucnnmee mnosieutcs wagmuck «[PAIYMPOBKA 3ABEPIHIEHA» wu anamuzatop

MEPEUNIET B PEXKUM U3MEPEHHUM.

7.3 IIpoueaypa rpagyupoBKH HyJIeBO TOUYKH aHAJIU3ATOPA.

I'pagyupoBka HyJIeBOl TOUKM MPOBOJUTCS B IpOIECCE MPOU3BOJACTBA U IPU MOATOTOBKE
aHAJIM3aTOPOB K TMOBEpKe. B CHy MamocTh W BBICOKOW CTaOMIBHOCTH TOKOB YTEYKHU CEHCOPOB
JaHHas Tpoleaypa B Ipolecce HKCIUTyaTallid He MPOBOAMTCS, MO3TOMY OILHUSA TpalyHpOBKH

HYJICBOW TOYKHM BBIHECEHA B CITy’K€OHOE MEHIO TpaayrpoBokK (cM. [Tpunoxenue 6).

8. TEXHHMYECKOE OBCJIYXKNBAHUE AHAJIU3ATOPA.
Ecnin Bam ananuzaTop HyXIaeTcs B TEXHUYECKOM OOCITY)XKMBAaHMM, PEMOHTE WIH
MIEPUOINYECKOH MOBEpPKE, CBSKUTECH C CepBUCHBIM IIeHTpoM (pupmbl «Anbpha BACCEHC» (anpec
yKa3aH Ha  CTp.2) Wiau ¢ OmmkalmuM oQuIMaibHeIM auiepoM. KoHTakTHbIE TenedOoHbI

o(ULIMANBHBIX TUJIEPOB PA3MEICHBI Ha HAIlIEM CalTe.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
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Cepsuchblii nentp OO0 «Pupma «Anspa BACCEHC» BbINonHAET Bech KOMIUIEKC paboT 1o

TEXHUYECKOMY OOCITY>KMBAaHHIO aHAJIU3aTOPOB M MX MEPHOJANYECCKOH IMOBEpKE B OpraHax

I'OCCTAHIAPTa P®. C ycnoBusiMu mHpoBeleHHs 3THX paboT Bbl MokeTe 03HAKOMHUTHCS Ha

HalleM caiTe.
9.1 DnexTpoHHbIE OJOKM aHAIU3aTOpa KpailHe pelKo HYXIAITCS B OOCIYKUBaHUU U
peMoHTe Oyiarogapsi BHICOKOMY Ka4deCTBY NMPOW3BOJACTBA aHAJIH3ATOPOB, UCIIOIH30BAHUIO
HA/IeKHBIX KOMIUIEKTYIOUIMX, MPOYHOCTH, T'€PMETHMYHOCTH U BBICOKOH CTemneHu
IbLIEBIAro3amuThl Koprnyca aHanuzaropa (IP-65). Kaxnplii ananuzatop B KOMILIEKTE C
JATYUKOM TIOBEPraeTcsi HMCMBITAHUSAM Ha HAJEXKHOCTb, IMPOXOAMUT MPEANPOJANKHYIO
NOJITOTOBKY M TECTHUPOBaHHE pPAOOTOCHOCOOHOCTHM €ro OCHOBHBIX OJokoB. B
NEepUOIUYECKOl 3aMeHe HyXJaeTcsi TOJbKO OaTapeiika, yCTAHOBJICHHas B HIDKHEM
oTceke aHanuzaropa. Kak mpaBuiio, 3ameHa Oartapeilku OCYILIECTBISETCA NMPU KaXa0M
BTOPOM TEXHHYECKOM OOCITYyKMBAHUU aHaJIM3aTopa Iepesa MNpeACTaBICHUEM €ro ajs
exeronHoi nepuoanyeckoit nosepku B opranbl OCCTAH/IAPTa PO.
9.2 AmnepomeTrpudecKkre CeHCOphl Oaroapsi OpUriHaJIbHBIM TEXHUYECKHM PELICHUSM,
UCTIOJIB30BaHUIO OJIATOPOJHBIX METAJUIOB W BBICOKOMY Ka4eCTBY INPOM3BOJICTBA MMEIOT
HEOrpaHMUYEHHBIN CPOK CIykObl. B TO ke Bpemsi ceHCOpbl HYKIAIOTCsl B MPOBEACHUU
MEXPETrJIaMEHTHOr0  OOCIIyXHUBaHUs, BelnonHsemoro [loTpebutenem B mpouecce
skcrutyatanuu. K atum pabotam oTHOCSTCS 3aMeHa MEMOPaHHOTO KOJINayKa U FeJIHeBOro
pactBopa onektponuta (cM. 1.2.3). Ilepuogu4HOCTH 3aMEHBI  SJEKTPOJIUTA U
MEMOpaHHOI0 KOJNAayKka 3aBHCUT OT YCJIOBMH S3KCIUTyaTalliM aHaJU3aTopa U JOJDKHA
IIPOBOAMUTHCA HE pexe 1 pas3a B roi, a TAKKe B CIEAYIOUIUX CIIydasx:

e Hapymena nenoctHocTh MeMOpaHbl. BHEIIHMM MNpPH3HAKOM 3TOTO CIY)XaT BUAMMBIC
KalleJIbKM 3JIEKTPOJIMTAa Ha TOPLOBOM IMOBEPXHOCTH CEHCOpa, a TaKXKe 3HAYUTENIbHOE
YMEHBIICHUE YPOBHS AJIEKTPOJIUTA B KOPILyCe CEHCOPa;

e MemOpaHa BBITSHYJAach M HE JOCTAaTOYHO CHJIBHO HATATMBAETCS TOPLIOBOW YacTbhiO
CTEKJITHHOW TUIB3bl (cM. puc. 3.7). [lpusnakoM ciiaboro HaTsHKEHHST MeMOpaHBI SIBIISETCS
3HAYUTEIbHOE CHUKEHHE OBICTPOJCHCTBUS U BBICOKOE 3HAUEHUE OCTATOUYHOI'O TOKa CEHcopa
pu HaxoxaeHuu ceHcopa B «Honb pacTBopey;

e [lokazanus aHanu3aTropa MpU H3MEPEHHSIX WINM KaTUOpOBKE MO BO3AYyXY HECTAOMIIBHBI U
UMEIOT OOJBIIION Apeid.

Ecnu B ceHcope BO3HMKIIA KaKas-TO HEIOJA/IKa, MPEXKIE BCEro MPOBEPHTE LETOCTHOCTh Kabems

Y CTEKJITHHOM I'mib3bl. Hanuune TpemmH U CKOJI0B Ha CTEKITHHOW THiib3e AC CBUAETENBCTBYET O

HecoOmoaenun [lorpeburenem Mep mpemoctopoxHocTd (cM. 1. 5). HeakkypaTHoe oOpaieHue ¢
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AC u HecoOmoJileHHe Mep NPeAOCTOPOKHOCTH MOXKET HMPUBECTH K ero yTpate. Ilpu BbIsscHEHHH

MIPUYMH OTKA30B MOTYT OKa3aThCsl MOJIE3HBIMU TecThl paboTocrnocodHocTH AC. DTH TECTHI MOXKHO

TAK¥XKC NPOBOAUTH IIPHU 3aMCHC MeM6paHHOFO KOJITTa4YKa U pacTBOpPaA SJICKTPOJIUTA.

Tect Nel. IIpoBepka cOnpOTUBIEHHS U30ISLUN MEKIY KAaTOAOM U aHOJOM.

1.

CHumuTe MeMOpaHHBIN KOJMA4YoK (CM. M. 2.3) U IMpOMOKMTE 3JIEKTPOIHBINH aHCaMOIIb B
mucTuHpoBaHHON Boje. C moMoImb0 (pUIBTPOBaIbHONW OyMaru yaaluTe Karuld BOJbI
U TIIATEJIHHO MPOCYIINUTE TOPIIOBYIO YaCTh CTEKIISTHHOM THITB3bI.

B rnaBHOM MeHIO BOMIUTE B ONIMIO TUATHOCTHKA CEHCOpa. (cM. 1. 6.2-2).

Ecmn tok cencopa (Icenc) mmeer Onm3koe K HyI0 3HadeHwe (cM. puc. 6.3-1) u
COMOCTaBUM C BEIMYMHONW OCTaTO4HOrO Toka (I OCT), TO CONMPOTHBICHHE HW3OJISIIHH
HaXOJWTCS B TpeAenax HOPMBL. EciaM TOK CceHcopa 3HAYUTENBHO OTJIMYAETCS OT
OCTaTOYHOTO TOKa, MompoOyiiTe Ooyiee THIATEIHHO BHIOTHUTH M. | HACTOSIIETO TECTa.
Bricokoe 3HaYeHHE TOKa CEHCOpa CBHICTEIBCTBYET O HAPYLIICHUH COMPOTHBIICHHS
m3osii. K BO3MOKHBIM TIpUYUHAM CIIEyeT OTHECTH HApyIICHHUE IIIIOCTHOCTH
Ka0els, TPEIWHBl WIN CKOJIBI B CTCKIISIHHOW THJIb3€, a TAK)Ke MOIMAaJaHue BJIATH WM
cynb(uTa HATpHsl B pa3beM ceHcopa. B mocnenHeM ciydae cieayeT MPOMBITh Pa3beM
IVCTULTMPOBAHHOW BOJOHM, a 3aTeM TIIATENBHO MPOCYIIUTh B TEUCHHE HECKOIBKUX

CYTOK Tipu Temmeparype Guskoit k 40-60 °C.

Tecr Ne2. [IpoBepka garTumka TemmepaTypbl W TNpOBEpKa peakluu ceHcopa Ha Bame

ABIXaHUC. OTOT TECT BBINIOIHAETCS ITOCJIE BRITOJIHEHMS TecTa Nel.

1.

B oxne «/luarnoctuka cerncopa» (cMm. puc. 6.3-1) HabmrogaiTe 32 TOKOM MPOTEKAIOIIUM
yepe3 ceHcop (Icenc) um mokazanusimu Ttemmeparypsl (T). Bospmure cencop 3a
MJJACTMACCOBYIO JIETallb M BBIIOXHUTE Ha CTEKJISHHYIO THUJIB3Y CEHCOpa, HaIpaBlisis
CTPYIO aJbBEONIIPHOTO BO3/AyXa Ha TOPIOBYIO YACTh CTEKJISHHOW Tuib3bl. Ecim
TeMIlepaTypa OKpyKarouero ozayxa Hwke 35 °C, to mokazanus temmneparypsl (T) u
TOKa CEHCOpa JIOJKHBI BO3pacTaTh. Y BEIMYCHHE TOKA CEHCOpa OOBSICHSIETCS TeM, YTO Ha
MMOBEPXHOCTU CTEKJISTHHOM T'MJIb3bl KOHJIGHCUPYETCS BJIara M3 ajlbBEOJIIPHOTO BO3AyXa U
ANEKTpUYEcKas Ienb MEXKIY KaTOAOM U aHOJOM 3aMbIKA€TCA.

ITo MCPE UCIIAapCHUA BJIaru co CTEKJITHHOM THJIB3bI ITOKA3aHUA TEMIICPATYpPhl U TOKa
ceHcopa OyAyT yMEHbBIAThCS, CTPEMACHh K MPEXHUM 3HAYCHHUSAM. Takoe MOBeICHHE
CEHCOpa CBHJETEILCTBYET 00 OTCYTCTBHH OOPHIBOB B Kabeie u pa3beMe ceHcopa. Ecim
TOK CEHCOpa HE M3MEHSETCs, MOMpoOyiTe MOrpy3uTh TOPIOBYIO YaCTh CTEKISTHHON
TUIb3bl B CTaKaH C AUCTWUIMPOBAHHOW BomoW. [Ipu 3TOM aHOI ceHcopa MOKEH

HaxoauThcs B Boje. Ecau ata onepanus HE IpUBEJIa K O KUAAEMOMY pE3yJIbTaTy, TO IIO-
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BUJIUMOMY, K Kabero CCHCOpPa NPUKIIaAbIBAJIUCh HEAOIIYCTHUMO BBICOKHEC MCXAHUYCCKHUC

ycuius (CM. 11.5), 4TO IPUBEJIO K OOPHIBY aHOJa WM KaTtoaa. B 3ToM ciydae CBSIKUTECH

¢ cepBucHbM 1eHTpoM OOO «Pupma Anbpa BACCEHC)». PemoHT Takoro ceHcopa

BO3MOXXCH TOJIbKO B CiIy4yae OOpbIBa KaOels y pasbeMa. [Ipu HeTOmyCTHMO BBICOKHX

MCXAaHUYCCKUX HArpy3Kax Ha Ka0eJIb MOJKET TaKXKe HpOHBOfITH O6pLIB IIpOBOAOB Kabens

AaT4yrvKa TEMIICpaTyphl. B sTtom ClIydac Ha JUCIIIICC BBICBCTUTCA HAAIIHMCH ((I[aT‘II/IK HE

nojkioueH». B aTtom CJIydac TaKKE CBSKHUTCCh C CCPBUCHBIM LICHTPOM 000 «CDI/IpMa

Anpdpa BACCEHC»

9. BOSMOXHBIE HEITIOJIAZIKHA U CITOCOBbI UX YCTPAHEHMAI.

Bueninue nposiBneHus

BeposTHbIE TPUYUHBI

Crnioco0bl ycTpaHeHus

1. biok anamm3aTtopa | Beimen u3 CTpOsl | 3aMEHUTH MTPENOXPAHUTEIID.
HE BKJIIOYaeTCs IIPEIOXPAHUTEIb

2. Ha muctee 1. Cencop He noakmtodeH K | OTKpBITH BHYTPEHHUM OTCEK
aHajM3aTopa pazsemy [Kb Kb 1 moakIIrouuTh CEHCOP
3aropaeTcs 2. OO6psbIB Kabenst CBsKMTECH C  CEPBUCHBIM
coobmenue «Cencop LEHTPOM IO BOIPOCY PEMOHTA
HE NOJIKJIFOUEH» WJIM 3aMEHBI CEHCcopa

3. Ha mucriee | 1. bimoxu  anammsaropa He | 1.,2. [IpaBriibHO
aHanM3aTopa COEJIMHEHBI KabeneMm. MOJICOEJUHUTH Kaleb.
3aropaeTcs 2. Ilpu noxacoeauHeHuu | 3. 3aMEHUTH KaOEIb.
cooO1eHune «Her | kabens nepenyTansl npoBojaa | 4. CBSKUTECH C CEPBHCHBIM
CUTHAJIa» A uB. LEHTPOM IO BOIPOCY PEMOHTA

3. IloBpexieHne kadens.
4. HencnipaBHOCTB B OJIOKE.

WJIM 3aMEHBI 0JT0KA.

4, Ilokazanusa HE

Bricox pactBop

JIOJINTH PacTBOp DJIEKTPOJINTA

YyBCTBUTEIIbHBI K | DJIEKTPOJIUTA WIM 3aMEHUTh MEMOpaHHBII
U3MEHEHHIO KOJITTaYOK

KOHILIEHTpaluu

KHUCJIOpOAA.

5. IIpu kanubpoBke no | Hapymeno comnpotusnenue | [I[pousBectu BHELMIHUI OCMOTP
«Hoump pPacTBOpYy» | M30JSILMKA B CEHCOPE WJIM B | CEHCOpPAa M BBINOIHUTH TecT
CEHCOp HMMEET | pa3beEME CEHCOPA Nel. Ilpm orpunarenbHOM
0O0JIBIIION OCTATOYHBIN pe3ysbTare  CBA3aTbCI  C

TOK

CEpPBUCHBIM LIEHTPOM (HUPMBI
II0 BOIIPOCY PEMOHTa WU
3aMEHBI CEHCOpa
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Ha paboyuil pexum
npeBbiaeT 20 MUHYT

6. Ilokazanus cencopa | 1. HapymieHna 1enocTHOCTh | 3aMEHUTh MeMOpaHHBIN
HECTaOMIIbHbI BO | MEMOpaHbI KOJITTaYyOK

BPEMEHU npu | 2. MemOpaHa BBITSHYJIACH

MIOCTOSIHHOM u3-3a IPEBBIIEHUS

KOHLICHTpAIU1 TEMIIEPATYPbl WM pacxoja

KHCJIOPOJIA. BOJIbI

7. Tlocne Brmodenus | Pazpsaunace 6aTapeiika 3aMEHUTh MAJIbBYUKOBYIO
aHajau3aropa  BBIXOJ Oarapeiky

8. BeicTponeiicTBue
CEHCOpa CYIIECTBEHHO
YMEHBIIIHNIOCH

MemMOpaHa BBITSIHYJIACh
u3-3a MIPEBBIIICHUS
TeMIIepaTypbl MPOObI

O6ecnieunth TpeOOBaHUS TIO

TeMIiepaType TpoObl  uepe3
U3MEPUTEIEHYIO KaMmepy.
3aMEHUTH MeMOpaHHBIN
KOJIITaY0K
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1. HABHAYEHUE U OBJACTDb IPUMEHEHMWSI.

Ananuzarop Kucnopona Ilpomsinuienssii MHorogynkuronanssbeiii AKIIM-
1-11T]] mpemnasHaueH AJiA PEIICHHUS 3aaad SHEProcOSepeKeHUS W ONTUMU3AINH
IIPOLIECCOB TOpeHus TormmBa Ha TOLl, KOTENBHBIX W NPEANPUATHAX MAaJON
TEIJIOOHEPTETHKHU.

AHanuzatopsl JUIg  OSKCIUTyaTalldd B IPOMBIIUIEHHBIX YCJIOBUSX IpHU
TeMmmeparype Okpyxaromieii cpeabt ot muuyc 20 mo twmoc 60 °C u Temmeparype
aHam3upyemoit cpenpl oT 0 10 50 °C, oTHOCHTENBHOM BiIakHOCTH Bo3ayxa 100 %
npu Temrepatype 25 °C u armocdeprom aasiennn ot 84.0 1o 106.7 kIla (ot 630 10
800 mMM. pT. cT.). BeiHOCHOI OJIOK aHanmu3aTtopa MpeJHa3HAaueH JUIsl 3KCIUTyaTaluu
IPH TEMIIEpaType OKpyxkaroreit cpeapl oT muayc 50 1o miroc 60 °C.

AHaIM3aTOPBI OTHOCATCS K:

- BujgaM knumatuueckoro ucnogHenus Y3 u T1 mo I'OCT P50444-92;

- Tpynme 2 B 4aCTH BOCHPUHUMAEMbIX MexaHudeckux Harpy3ok no I'OCT P50444-
92;

- IO DJIEKTPOOE30MacHOCTH aHaJu3aTopbl yHOBIETBOPSIOT TpeboBanusm ['OCT
P50267.092 u BeinoaHeHsl 10 Kiaccy 3amuThl 11, Tuna B. AHanu3aTopsl BBIIOJIHEHBI
B FEPMETUYHOM KOPITyCE CTENEHH IbLIEBIAaro3amursl [P-65.

2. TEXHUYECKHUE XAPAKTEPUCTUKHU

OcHOBHBIE TeXHUYECKHE xapakTepuctuku aHanuzaropa AKIIM-1-11T"/]
npuUBeACHBI B TaOHIIE 2.

Taoauna 2.
3HAUYEHUE
TEXHUYECKHNE XAPAKTEPUCTHUKHU TEXHUYECKHUX
XAPAKTEPUCTHUK
Jlnama3oH noka3zaHui:
- MPOIIGHTHOT'O COJICP)KaHMsI KUCIIOPOo/ia B razax, 00. % 0-100,00
- IapUUAJIBHOTO JABJICHUS KUCIOPOAA, MM.PT.CT 0-2000,0
klla 0 —200,00
- TEMIIEPATYPHI aHATM3HPYEMOI skuaKocTH, °C 0-50
[Ipenensl nomyckaeMoOW MOTPEIIHOCTH aHalW3aTopa IIpu
U3MEpPCHUHU:
- IPOLICHTHOT'O COAEPKaHUS KHCIIOPOJia B ra3zax
B nuamna3one: 0 - 20 06. % + (0,05 +0,01*A)
20 - 100 06. % +0,025*(A-10)
- MapIUaJIbHOTO JIABJICHUS KHUCIOpOoAa
B quana3one: 0 - 20 xIla + (0,05 +0,01*A)
20 - 200 kIla +0,025*(A-10)
0 — 200 MM.pT.CT. + (0,5 +0,01*A)
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200 — 2000 mM.pT.cT.

+0,025*(A-100)

0
- Temneparypsl, C +0,3
Bpems  ycranoBnenus 90 %  mokazaHuil  mOpu
“ckauk000pa3HOM” M3MEHEHUU KOHIICHTpAIlMU KHCJIOpOaa 30

npu 25 °C, cek, He Gonee

ABTOMaTuyeckas cucreMa cuH(}azHoi TemMmnepaTypHon
KOMIIEHCAllUU

Ha cBoiicTBa
MeMOpaHbI

Bunbr kanubpoBoK:
ITo nyneBou Touke
ABTOKaTMOPOBKA (17151 UBMEPEHUH B ra3zax)

Houb-pactBop
ITo BO3nyxy B mapax
BOJIbI

Koppexkiusi 6apoMeTpruieckoro 1aBJIeHHUsI

CCTh

TpeBokHass CUTHAJIM3AIMS 10 BEPXHEMY U HIDKHEMY
peryJaupyeMbIM IpejiesiaM coJiepKaHusi KUCI0poaa

3ByKOBasi, CBETOBaS,
“CyXue KOHTaKThbI”

Bpewms ycTanoBienus paboudero pexuma
1ocJie BKJIIOYEHHs, MHH, He 0oJiee

20

ToxoBBIN BEIXO, MA

0/4—-20,mmu 0 -5

B0O3MOXXHOCT, ~ HACTpOWKM  WIKajdbl  camMomuclia  Ha

TpeOyeMbIli  Jauamna3oH U3MEpeHUus U 3aJaHus eCTh
kod(punmenta macmrabupoBanus (Km) mpu aBapuitHoMm Km=2; 5; 10; 20
3allIKAJIMBAHUH CAMOIIKCIIA

B03MOXHOCTh MPOTOKOJUPOBAHUS PE3YJIbTATOB H3MEpE-

HUN C UX COXPAaHEHHEM B MaMITH aHAIM3aTOpa U O0TOOpa- €CTh
’KEHUEM Ha JIUcIiiee B TaOJIMYHOM BUJE.

OneKTPOHHBINA OJIOKHOT eCTh
BpIxoJ1 Ha KOMIIBIOTED RS-485
Cpennsst HapabOTKa Ha OTKa3, 4, He MCHEe 5000
Cpoxk city»0bl aMIIEpOMETPUUECKOTO CEHCOpa He orpanuuen
CpenHuii Cpok ciry0bl aHAJIU3aTOPA, JIET, HE MEHEee 10
[ToTpebnsiemast MontHOCTh, B* A, He Goiee 5

Hanpspkenue nutanus
NunukaTopHoro 6j10ka

36/220 B, 50 I'

[azoxuakoctTHOro OJI0KA 220 B, 50 I'g
Jlucruen ¢ moacBeTKon ['paduyeckmii
KitaBuatypa ¢ nojacBeTkoun KnonouHas
["aGapuTHbIE pa3Mepsl, MM, He OoJiee:

- UnaukaropHoro 610ka 240x160x190
- N'a3okuakocTHOrO OJIOKA 370x280x135
- rpayUUECKOTO JUCTIIes 80x50

- U3BMEPUTETBHON KaMephbl 100x90x30
- AMIIEPOMETPUYECKOT0 CEHCOPpA 16x80
Macca ananuzaTtopa, Kr, He 0oJiee 5,0

AHAIU3ATOP KHCIIOPOJA AKIIM-1-11T/T
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[IpuMeuanue: A - Iokazanus aHaJIn3aTopa B BBI6paHHOﬁ CANHUILIC NU3MCPCHMU.

3. COCTAB U3JEJINA 1 KOMIIVIEKT IIOCTABKH
B KOMIUIEKT OCTaBKU BXOJAT U3/EIUs IEPEUUCIICHHBIE B Ta0I. 3

Tabnuma 3.
HaunmenoBanne O06o03HauCHHE IOKYMEHTA KonnuectBo
1. UnaukaTopHblid 010K
AKTIM-1-11TJ1 HXXIOK 941429.001-03.01 1
2. 1'a30kMAKOCTHOM OJIOK HKHOK 941429.001-03.02 1
3. CeHcop aMIiepOMETPUUECKHIA HXKIOK 4215-001- 1
66109885-10
4. TlpucoenuuutenbpHas TpyOKa M
I1BX
NHCTpyMEHTHI 1 IPUHAJICKHOCTH
5. ®nakoH C JIEKTPOIUTOM HXXTOK 6.870.062 1
6. [IpoOHUK Cc cyabhUTOM HATpUS I'OCT 5644-75 |
7. Tlpo6uuk ¢ CoCl, I'OCT 4525-77 1
8. KOoMIIEKT MOHTaXXHBIX NIETEJIb 1
3anacHbI€ YacTH
9. Kopnyc ACpO, B c6ope HXKTOK 4.001.001.001
10. Kosib110 pe3uHoBOE HXTIOK 8.623.160-02 1
DKCIUTyaTalmoHHas TOKYMEHTAIUs
11. Kommnekr skcrutyarauuonsoit | HXKKOK 4215-001.1.2- 1
JIOKYMEHTaIUU 66109885-10PD

4. TIOBEPKA AHAJIN3ATOPA.

4.1. TloBepka aHamM3aTOPOB JOJKHA MPOM3BOAUTHCS HE PEXE OAHOTO paza B 12

MECSLIEB, & TAKXKE MOCIIE PEMOHTA U JUIMTEIbHOIO XPAHEHHUS.

4.2. YcnoBus NOBEPKU U MOJTOTOBKA K HEH.

4.2.1. Ilpu npoBeicHNHU MTOBEPKU JOJKHBI COOJIIOAATHCS CIASAYIONTNE YCIOBUS:

- Temreparypa okpy»xarorieii cpeast 293 + 5 °K, (20 + 5) °C;

- OTHOCHTENIbHAS BIaXHOCTH 65 + 15 % npu TemmepaType Bo3ayxa 293 + 5 °K, (20
+5)°C;

- armocdepnoe aasienue ( 99,9 + 6,6) klla, (750 + 50) Mm.pT.CT.;

- Hanpspkenue cetu 220 +22 B, 50 +£ 0,5 T'n.

4.2.2. Tllepen mpoBeICHHEM TOBEPKU aHagu3aTopa HEOOXOJUMO BBIIOJIHUTH

NOJArOTOBUTENbHBIE paboThl. JlJis 3TOro pa3MecTuTe IMOBEpsAeMOe HU3Jelue Hu

HEeoOXouMoe 00opyaoBaHUE Ha paboyeM cTolie, 0oOecreduB yao0CTBO pabOThl U

UCKIIIOYMB TIOTMaJaHue Ha HEro MNpPsIMbIX COJHEYHBIX Jiyded. 3areM MOATOTOBHTE

aHanuzaTop K pabore corjacHo pazzaeny “lloaroroBka k paboTe” HACTOSAIIETO

PYKOBOJICTBA.

4.3. [IpoBeieHNE NOBEPKH.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
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4.3.1. TloBepka aHalM3aTOpa 3aKJIIOYACTCS BO BHEIIHEM OCMOTPE aHaIM3aTopa,
NpeeIoB JOMyCKaeMOW aOCOJIFOTHON TMOrPEIIHOCTH HW3MEPEHUNM KOHIICHTPAIIMU
(mapuuanabHOTO MABJICHUS) KHUCIOpPOJa, TeMIEpaTypbl U BPEMEHH YCTaHOBJICHUS
MMOKa3aHUM.
4.3.2. Ilpu npoBeIcHNY BHEIITHETO OCMOTpPa JI0HKHO OBITh MPOBEPEHO:
- OTCYTCTBHE MEXAHUYECKHUX IMOBPEKICHUN, BIUSIOMIMX HAa TOYHOCTh IMOKAa3aHUM
aHaJIn3aTopa;
- YHCTOTa Pa3bEMOB U THE3;
- COCTOSIHME COEJUHUTEILHBIX ITPOBO/IOB;
- COCTOSIHME JIJAKOKPACOYHBIX MOKPBITUNA U YETKOCTh MAPKUPOBKH.
AHanM3aTopsl, UMEKIINE ePEeKThl, KOTOphIe 3aTPYyAHSAIOT paboTy, OpakyooT U
HaIpPaBJISIOT B PEMOHT.

nnnnnnnnn

3] 3

; F e ?J
\ \ : ~—m/

T

N

PHc.4.1. CXemMa yCTaHOBKH.

1 - aMITepoMeTpPHYECKHH CeHCop; 2 - HIMepHT&TEHAs KaMepa; 3 - BEIXOHas1 TpyDOKa
H3MepPHTeILHOH KaMephL, 4 - YBIIaKHHTeNb;, 5 - THApo3aTBop; 6 - BXo Hasd TPy OKa
YEIaKHHT e, 7, 8,9 - 0annoHb] ¢ [MOBEePOYHBIMH Ia30BbIMH CMeCAMH, 10 -
aHamH3aTop KHcnopona AKIIM-01.

4.3.3. Omnpezenenue npeaesoB I0MycKaeMol a0CONMIOTHOM MOTPEUTHOCTH U3MEPEHHUS
KOHIIEHTpaluu (MapiyalbHOTO JaBJICHUS) KUCIOPOAa MPOBOAAT MOCIE KaTUOPOBKU
aHaiM3aTopa IO JBYM TOYKaM COTJIACHO 1. 8 PYKOBOJICTBA IO AKCILTyaTalluH.
WcnpiTanuss MOTYT TPOBOJAUTHCA KAk IO  aTTECTOBAaHHBIM  OBEPOYHBIM
kuciopogocoaepxkamuM razopsiM cmecsiM  (III'C), mocraBnsemMbiM B OamioHax
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(m.4.3.3.1), Tak U B CKJISHKaX C “HOJb PAacTBOPOM~ M BO3JyXOM, HACBIIICHHBIM
napamu BojibI (11.4.3.3.2).

4.3.3.1. Meroguka WCHBITAHWN 1O ONPEACICHUIO TMPEACJIOB JOMYyCKaeMOM
a0COJIOTHOM MOTPENTHOCTH HM3MEPEHUs KOHIIEHTpaluu (MapluaibHOro JIaBJICHHUS)
kucnopoza c ucnoiszoBanueM [1I'C B Gamionax.

Jjist mpoBeieHUs! UCIIBITAHUM COOMPAIOT YCTAaHOBKY MOKa3aHHYIo Ha puc. 4.1.
AMIEpOMETpUUECKUI CEHCOp | yCTaHaBIMBAKlOT B U3MEPUTENBHYI Kamepy,
BBIXOJIHYIO TPYyOKYy KOTOpPOH MOACOEIMHSIOT K BBIXOAY YBIaxHutens 4. BxoaHoi
mryuep MK coequHsoT ¢ ruipo3aTBopoM S.

[ToBepky IpOBOIAT ClIEIYIOUIUM 00pa3oM:

e TloouepeaHo MOACOCAUHSIOT BXOHYIO TPYOKY (6) yBiIaxkHUTENS 5 K OaqioHam
(7, 8, 9) ¢ arTecTOBaHHBIMHU MOBEPOYHBIMU Ta30BBIMU CMECSIMU KUCIIOPOJa C
a30TOM:

"T'a3 Nel" - 0% kucnopona,

"T'az Ne2" - 15 + 5 % kucnopona B a3orte,

"T'a3z Ne3" - 90 +5 % kucinopoaa B azore

e C nomoIblo peayKTOpa Ha OAHOM K3 0aIOHOB (7-9) yCTaHABIMBAIOT PACXO]]
I[II'C paBublii 2 —10 mny3slppKOB B CEeKyHAY (HaOMIOAEHUE BEIyT IO
ruapo3arBopy). [II'C nponyckaroT B TeueHre 15 MUHYT, BBITECHSS MIPU ITOM
OCTaTKH BO31yXxa u3 maructpanu v Haceimas [1I'C napamu BoJibI.

e Jlocne  pmOCTHKEHHST  yCTOWYMBBIX  [MOKa3aHUW  IMPOU3BOIAT  OTCYET
KOHIIEHTpaluy  (MapuuajbHOTO  JABIEHUS) KHCIOpOoJa B  BBIOpaHHOM
omepaTopoM enuHHUIEe u3MepeHus (00. %, klla, MM.pT.cT., MI/m), a Takxke
TEMIIEPATYPHI.

o Jlna xaxnaoit [1I'C npousBoasT 3 + 5 U3BMEpPEHU.

e PaccuuThIBalOT KOHIEHTPALUIO W/WIM MaplHUalibHOE JABJIICHUE KHUCIOpOJa B
[IT"C, HachIlIEHHBIX TTapaMu BOJIbI IO POpMyJiaM:

Xj = (B - pH,0)/B*Y j (1)
(rO2) j= (B - pH:0)*Yj/100 (2)
G = (CO)masn™(p 02)j/(760-pH;0)/0,2093 (3)

rae: B — OapoMmeTrpuyeckoe J1aBJICHHUE;
Y j - npoueHtHoe coaepxkanue kuciopona B I11'C;
Xj, (pO3) j u Cj — pacueTHbIe 3HaYEHUS MTPOIIEHTHOTO coepkanus (00. %),
napryaibHOro jaapieHus (MMm. pr. cr. wm  kl[la) u KoHIEHTparuu
pPacTBOPEHHOT0 KHcIopoaa (MKr/i, Mr/i), cootBercTByrommue j-oii [1I'C;
J —nowmep I1I'C;
pH, O = (1,014%1 0’ *exp(-5233/(t+273))-0,2401)*(B/760,0)  naBieHue
HACBIIIEHHBIX BOJSHBIX [TAPOB MPU TEMIIEPAType U3MEPEHUS;
(CO) a5, - TAOIMUYHOE 3HAYCHHE KOHIICHTPAIIMM PACTBOPEHHOTO B BOJIC
KHCIIOpOJa, TP TemmepaTrype n3mepenus (¢ ) (nanabie 6epyTcst U3 TaOIUIBI B
I13).
t — Temriepatypa usMepenus, C
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e BrruucnsaroT 3HaueHus] MpenesioB AOMycKaeMoW aOCOJIFOTHOM MOTPENIHOCTH
u3Mepenuii (4) no popmynam

Aij(06. %) =| Aij — Xj | (4)
Aij(p02) = Aij — (pO,)j | )
Aij(CO,) =/ Aij — Cj | (6)

rae: Aij — mokazaHus aHajgu3aTopa B BBIOPAHHOM OIEpaTOpPOM EIUHHIIE
uzmepenust s j-it III'C u i-ro uamepenus;
Jnsa xaxnporn [II'C BBIYMCHAIOT 3HAYEHHUS OCHOBHOM aOCOJIFOTHON IOTPENTHOCTH
mMepennii (Aj) kak cpenHee apudMeTHUeCKOe aOCONIOTHBIX IOTPENTHOCTEH I10
COBOKYITHOCTH U3MEPEHUN

Z] (06. %) =ZAZ](06%)/I’Z (7)
A (p0y) =ZAij(pOz)/ n (8)
Aj (€0y =2 Nij(c0,)/ ©)

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

Pe3ynbTaThl MOBEPKHM aHAIM3AaTOPA CUUTAKOT YAOBJIETBOPUTENBHBIMU, E€CIU
npenenbl  JAOMYyCKaeMod aOCONIOTHOM MOTpPEeIIHOCTH HM3MEPEHUIl  MPOLIEHTHOIO
COZIEp/KAaHMS, APUUAIBHOIO JABJIEHUS U KOHLUEHTPALMU PACTBOPEHHOTO KUCIOPOJA
mig xkaxaon u3  III'C  HaxoguTcd B COOTBETCTBUM C  TEXHUYECKUMHU
XapaKTEepUCTUKAMU Ha MOBEPSIEMbIi aHaIU3aTop (1. 2. HACTOSIIErO MaclopTa).

4.3.3.2. Meroauka HCHBITAHUKA IO ONPENEICHHUIO MPEIEIOB JOIyCKAEMOR
aOCOJIOTHOM MOTPENIHOCTH HM3MEPEHUs] KOHLIEHTpauuu (MapluaibHOrO JABJICHHS)
KHCJIOPOJIA B CKJISIHKAX C ““HOJIb PacTBOPOM™~ M BO3QyXOM, HACBIIIEHHBIM Mapamu
BOJBL.

IIpumeuyanue. I[loBepka aHanM3aTOpPOB IO JAHHOM METOJMKE IMO3BOJSET OTKa3aTbCAd OT
npuobpetenus [1I'C B 6amtonax.

B pexume «YcTaHOBKI BHIOEPUTE U3MEPSIEMYIO BEIUUHHY.

Jlist MCHBITaHMi B “HONMb pactBope” mpuroTaBimBaior 0.2 amM’ 5% BOJHOTO
pactBopa cynbbura Hatpus (Na,SO; T'OCT 195-77) ¢ nob6aBnenuem 20 wr
pacTBOpPUMOI coyii KoOasbTa, cepedpa Wi Meau (Hampumep, KodanbTa XJIOPUCTOTO
— CoCl,*6H,0, TTOCT 4525-77). UyBctBuTenbHyt0 yactTh AC morpy:xaroT B "HOJIb
pactBop". Hayiimume my3bIpbKOB BO3/JyXa B OKPECTHOCTH YYBCTBUTEIBHON YacTH
aMIIEPOMETPUYECKOTO CeHcopa He nomyckaercs. [locnme moCTHXKEeHUs YyCTONYMBBIX
MOKa3aHUM MPOU3BOJIAT UX OTCYET.

JIist vcribITaHUM B BO3AYyXE TIIATEIBHO MPOMBIBAIOT YYBCTBUTEIBHYIO YaCTh
aMIIEPOMETPUYECKOTO CEHCOpa BOAOW M C IMOMOINIbIO (PUIBTPOBAJIBHON Oymaru
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YIAQISIOT Kaluld BOJIBI C 4YYBCTBUTENIbHOM TmoBepXHOCTH AcpO,. 3atem AC
NOTPYKaIOT B “KadMOpPOBOYHYIO CKJISHKY , Ha JHO KOTOPOW MpeaBapUTEIbHO
HanuBatloT OoT 2 no 10 mu Boawl. Ilocime OOCTMXKEHHS YCTOWYMBBIX IMOKAa3aHMIA
IPOU3BOJAT OTCYET.

IIpn wcnblTaHusX B “HONB pacTBOpe” W B BO3JAYXE NPOM3BOIAT MO 3 + 5
U3MEpPEHUM, TIATENIbHO MPOMBIBAs YYBCTBHUTEJbHYIO YacTh CEHCOpAa B MPOTOYHOU
BOJI€ MOcJie "HOJb pacTBopa'.

e PaccunThIBalOT KOHUEHTPALMIO W/WIM NaplHUalbHOE JaBJICHUE KHUCIOpOAa IO

dopmynam:
Xj=(B-pH,0)/B*Yj (10)
(p02)j= (B - pH,0)*Yj/100 (1)
G = (CODmasn™(p 02)j/(760-pH;0)/0,2093 (12)

rae: B — GapoMerpuueckoe 1aBlCHUE;
Y j - mpouenTHoe conepxkanue kuciopoaa pasHoe 20,93% B Bozayxe u 0% B
“HOJIb pacTBOpE’;
Xj, (pO3) j u Cj — pacueTHble 3HaYEHUS MTPOLIEHTHOTO cozepkanus (00. %),
napuyaibHOro JapieHus (MM. pr. cT. wid klla) u KoHUEHTpauu
PacTBOPEHHOI0 KHCI0poa (MKI/JI, MI/1);
J — 1,2 - o603HaueHue BO3IyXa U pacTBopa Cylb(puTa HaTPUS;
pH,0 = (1,014*10°*exp(-5233/(t+273))-0,2401)*(B/760,0)  naBnenue
HACBIIIICHHBIX BOJISHBIX MMAPOB MIPH TEMIIEPATYPE U3MEPCHHUS;
(CO2) a5, - TAOIMUHOE 3HAYEHHE KOHLEHTPALIMM PACTBOPEHHOTO B BOJIC
KUCIIOpOoAa, IpU TeMreparype usMmepenus (¢ ) (nanHbie 6epyTcs U3 TaOIHIlbl B

113).
t — Temreparypa usMepenus, 'C
. BBIUMCIISIOT 3HAYEHHs NPENEIOB JOMYCKAeMON aOCOMIOTHOM MOrpEelIHOCTH
u3Mepenuii (4) no popmynam
Aij(06. %) =| Aij — Xj | (13)
Aij(p02) =| Aij — (pOJ)j | (14)
Aij(COy) =/ Aij - (f | (15)

rne: Aij — mokasaHus aHanM3aTopa B BBIOPAHHON OMNEPaTOPOM EIMHMIIE
MU3MEPEHUS IS i-I'0 U3MEPEHHUS;
Jlns Bo3ayxa M ““HOJIb pacTBOPA” BBIYMCIISIOT 3HAYEHHsI IPEAEIOB JOIYyCKaeMOU
abCOMIOTHON morpemHocTH wu3MepeHuit (AJ) kak cpenHee apudMeTHUECKOE
a0COJIIOTHBIX MOTPELIHOCTEN 10 COBOKYIMHOCTH U3MEPEHUM

K] (06. %) =ZAZJ(06%)/1’I (16)
A (05 =ZAU(I902)/” (17)
Aj (COy =ZAiJ’(COz)/n (18)

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIH3ATOP KHCJIOPO/JA AKIIM-1-11T/]



57
r€: 1 — KOJIMYECTBO U3MEPEHUN, n = 3 + 5;

Pe3ynbTaThl MOBEpKM aHAIM3aTOpa CUUTAIOT YJIOBJIETBOPUTEIBHBIMM, €CIIU
npenenbl  JAOMYyCKaeMol aOCONIOTHOM MOTPEeIIHOCTH HM3MEPEHUIl MPOLIEHTHOIO
coJiepKaHusl, TapLHAIBHOTO JIABJIEHUS U KOHLIEHTPALMKA PACTBOPEHHOI'O KUCIOPOJA
JUIsL BO3yXa U “HOJb pPAacTBOpa” HAXOJATCA B COOTBETCTBHUM C TEXHUYECKUMH
XapaKTEepUCTUKAMU Ha MOBEPSIEMbIA aHaIu3aTop (I1. 2. HACTOSIIEro NacrnopTa)

4.3.4. OnpeneneHue BPEMEHU YCTAHOBJICHUS MOKAa3aHUI.

[IpoBepky BpeMEHM YCTAaHOBJICHHS IOKa3aHUN PEKOMEHIYeTCsl COBMeEUaTh C
UCIIBITAHUSIMU 110 ONPENENICHUIO TIPEIETIOB JOIMyCKaeMOoi aOCOIIOTHOM MOrPEUIHOCTH
U3MEPEHUN KOHLIEHTpAMU KUCIOpoa.

4.3.4.1. ITpu npoBea€HUN UCIBITAHKUM 110 MeToUKE 1. 4.3.3.1 TpOBEpPKY BpEMEHHU
YCTaHOBJICHUSI IOKa3aHUI TPOBOJAT CIEAYIOIIUM 00pa30M.

e Bxonnyto TpyOKy yBiaaxkHuTens orcoenunstor ot 6amioHos ¢ [1I'C u npomxyBator
YBIQKHUTEIIb aTMOC(EPHBIM BO3AYXOM C MOMOIIBIO MOOYIUTENs pacxoaa (rpyIa
WM MUKPOKOMIIPECCOP ).

e C moMmompl0 peaykTopa Ha OJHOM U3 OamioHOB ycraHaBiuBaroT pacxon [II'C
paBubIit 5 -10 my3sippkoB B MuHyTYy. [locne crabunuzanuu nokazanuii ACpO, B
BO3/lyXE, BXOJHYIO TPYOKYy YyBJIaXHHUTeNs noacoeAuHstoT K Oamiony c III'C u
dbukcupyror Bpemst aoctwxkeHus 10% mokazaHudl OT pacueTHON KOHIIEHTpaIuu
Xj, BBIYMCIEHHOU 110 popmyute (1).

Pe3ynbraThl HOBEpKM aHAIM3aTOPA CUUTAIOT YIOBIETBOPUTEIbHBIMH, €CIIU BpEMS
YCTAaHOBJICHHUSI TIOKA3aHMM COOTBETCTBYET TEXHUYECKUM XapaKTEpUCTUKAM Ha
MOBEPSAEMbI aHAIU3ATOP (CM. II. 2).

4.3.4.2. IIpn npoBeneHUN UCTIBITAHUM 110 METOAMKE 1. 4.3.3.2 IpOBEPKY BpEMEHU
YCTaHOBJICHMS TIOKA3aHUN TPOBOAST CIACAYIOUINM 00pa3oM.

e VYcranaBnmuBaior ACpO, B  “kanmubOpoBouHyio”  CKIsSHKY. Jloxumarorcs
YCTaHOBJICHUSI CTA0OMJILHBIX TTOKA3aHUHM U MPOU3BOJISAT UX OTCYET.

e [Ilepenocat ACpO, B "Homb-pacTBOpP", U (PUKCHUPYIOT BpeMs, MPOIIECAIICE 0
JOCTHKEHHUS [OKa3aHuii ypoBHs 0,85 Mr/am’.

e [loBepky aHanM3aToOpa CYUTAIOT MOJIOKUTEIBHOW, €CIM BPEMsl YCTAHOBJIIECHUS
MOKa3aHUM COOTBETCTBYET TEXHUYECKMM XapaKTEepUCTUKaM Ha IOBEpsSEMbII
aHanu3arop (cm. 1. 2).

4.3.5. OnpeneneHue npeaeaoB A0MyckaeMoi abCOMIOTHOM MOTPEIIHOCTH U3MEPEHUN
temneparypbl Ha orMmerkax 0, 25, 50 °C mkamel mpoBepsieMOro mnpudopa MmyTem
CpPaBHEHUSl €ro IOKa3aHWW C MOoKa3aHUsIMHU 3TaioHHOro tepmomerpa (TJI-4 wnwm
TEPMOMETP 00JIe€ BBICOKOI'0 KJ1acca TOYHOCTH).
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Puc.4.2. Cxema ycTaHOBKH JIJIA TTOBEPKH NpHOOpa.

1 - TepmocTaT HUAKOCTHOH; 2 - 3TAIOHHBIH TEPMOMETP; 3 - MarHATHaA Ml allka;
4 - amMriepoMe TPHYECKHH CeHCop; 5 - BoJIa; 6 - TEPMOCTATHPYEMBIH CTaK aH;
7 - aHamdsaTop Kucnopoaa AKIIM-01.
4.3.5.1. B cOOTBETCTBUU CO CXEMOI MOKa3aHHOM Ha puc. 4.2., cOOMparOT yCTAHOBKY U
POBOJIST CJICAYIOIINE ONEPALINHU:
® TOrpYXaroT 4yBCTBUTEIbHYIO YacTh ACpO, u tepmomerp Ha rayouny 20-30
MM B TE€PMOCTAaTUPYEMBIM CTaKaH C MHTEHCHBHO IEPEMEIINBAEMOM BOJOU,
MMCEIOILIEN TEMIIEPATYPY MOBEPAEMON OTMETKH LIKAJIbI,
® [I0CJI€ BBIJICPKKU B BOJIE B TEUCHUE HE MEHEE 5 MUHYT CHUMAIOT MOKAa3aHMs
TEMIIEPATYPbl TEPMOMETPA AHAIU3ATOPA U 3TATIOHHOI'O TEPMOMETPA.

IIpumeyanune. KonuyecTBO OTMETOK HIKAJIbI MOXKET OBITh YBEIMUEHO WIIM YMEHBIIECHO UCXOJS
U3 peajbHOTO JIUara3oHa M3MEPEHHH TeMIlepaTyphbl MOBEPSEMOro mpubdopa, HO ¢ 00sS3aTeNbHBIM
BKJIFOUEHHEM HavyaJbHOTO U KOHEYHOI'O 3HAaYEHHI Juana3oHa U3MEpEHUH MoBepseMoro npuodopa.

4.3.5.2. Tlpenen A JIOMyCKaeMol  aOCOJIOTHOM MOTPENTHOCTH  U3MEPEHUSs

TeMIepaTyphbl IPUOOPOM PACCUUTHIBAIOT 110 (GOpMyJIe
Ap =707 )

r7ie: 7' —3HadyeHue TeMIepaTypsl CpeJibl, H3MEPEHHOE IPHOOPOM;

TO 3HAYCHUC TCMIICPATYPBI CPCAbl, U3BMCPCHHOC 3TAJIOHHBIM TCPMOMCTPOM.
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4.3.5.3. Eciu 3HaueHue AT, pPaCcCUUTAHHOC IOJIAA KaXKIO0rI'o BLI6paHHOI‘O 3Ha4YCHUA

OTMETKHM WIKaJlbl TEMIIEpATyp, HE IMPEBBIIIAET 3HAYEHHS, YKAa3aHHOTO B II. 2,
pe3ybTaThl UCTIBITAHUI CUUTAIOTCS YIOBICTBOPUTEIHLHBIMHE, a TPUOOP MPU3HAIOT
IIPUTOAHBIM K JAJbHEUIIEMY MPOBEACHUIO HCIBITAHUWA. B IIPOTMBHOM ciyuae
npubdop OpakyroT.

4.3.6. Ilo pesynpratam IOBEPKU BBIJAETCS CBUJIETEIBCTBO O MEPBUYHON WIHU
IIEPUOIUYECKOU ITOBEPKE.

IHNPUMEYAHUE. IloBepky aHaiM3aTOPOB B COOTBETCTBUM C JAHHOM METOJUKOM MOTYT
ocyuiectiaAth [T BHUNOTPU (I'OCCTALAPT P®), «POCTTECT MockBa» U peruoHajabHbIe
LHCM. [Ilpenmpusitue-uzroroputrenib OO0 «DPupma «Anbpa BACCEHC» ocymectBisieT
JanpHeyo noanepxkky csoux [lokynarenel, npeniarast yciyr o CEpBUCHOMY OOCITyKMBAHUIO
AQHAJIN3aTOPOB, MX IIOATOTOBKE K IPOBEACHHUIO IEPUOIUYECKON IOBEPKHM M IPEACTABIECHUIO
aHAJIM3aTOPOB B opraHbl ['occTanapTa Juisi MPOBEAECHUS NEPUOANYECKOMN TTOBEPKH.

S. MIPABUJIA XPAHEHMU S

5.1. Anaim3aTop B yMaKOBKE MPEANPHUATHSA-U3TOTOBHUTENS IOJKEH XPAaHUTHCS B
3aKPBITOM IIOMELIEHUH Ipu TemmepaTrype or 5 n0 50 °C M OTHOCHUTEIBHOI
Biaxknoctu He Oosee 80 % mpu Temneparype 25 °C (ycnosus xpanenust 1 mo TOCT
15150).

5.2. Ilpu nIUTEIBHOM XpaHEHUW aMIIEPOMETPHUYECKHX CEHCOPOB Y IMOTPEOHTENS
(6omee 6 mecsileB) HEOOXOAUMO CIIUTh PACTBOP DIEKTPOJIUTA.

6. TAPAHTUU N3I'OTOBUTEJIA (ITOCTABIIIHNKA)

6.1. TapanTuiiHbli CpOK OKCIUTyaTalldd aHaJIU3aTopa IMpU  COOJIOJCHUU
[ToTpebuTenem yclioBUW 3KCIUTyaTalldd, YCTAHOBJIIEHHBIX HACTOSIIHMM MaclopTOM,
cocTasisieT 24 Mecsia co JHs MPOoaaku mpudopa.

6.2. I'apaHTUiiHBIA CPOK XpaHEHUs 0€3 NepeKOHCEepBaIlMU MPU COOIIOACHUM MPaBUII
XpaHeHus - 3 roja.

6.3. B TeuyeHue rapaHTUMHOrO CpOKa MpHU COOJIIOJACHUU MMOTPEOUTEIEM MPaBUII
IKCIUTyaTallik MPEeANpPUATHE - HU3TOTOBUTENb OE3BO3ME3THO PEMOHTHUPYET WIH
3aMEHSCT aHAINU3aTOP WM €ro 4YacTH IO MPEAbSABICHUID TapaHTUHHOIO TallOHA
(ITpunoxenue 1).
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7. CBEAEHUA O PEKJIAMAIIUAX

B cnydae oTkaza ananuzaTopa win 0OOHapyKEHHUs HEUCIIPAaBHOCTH B €ro pabore
B MIEPUOJI ICUCTBHSI 00S3aTENbCTB, a TAK)KE OOHAPYKEHUS HEKOMIUIEKTHOCTHU TPHU €ro
NEPBUYHON MPUEMKE, BiaJemel] Mpruoopa JOMKEH COCTaBUTh aKT O HEOOXOAMMOCTH
OTNPaBKU MpuOOpa MPEANPUATHIO-U3TOTOBUTENIO, WM  TOCTABIIUKY, WA
PEANPUSATHIO, OCYIIECTBISIONIEMY TapaHTUHHOE 00CTY>KUBAHHUE.

8. CBUAETEJBCTBO O IITPUEMKE

AHanu3atop KUCIOpOoJa MPOMBIIIIEHHBIM MHOTO(YHKIIMOHANbHBIA AKIIM-1-
LTI,
3aBoackor Homep Ne 296010 COOTBETCTBYET TEXHUUYECKUM YCIOBHUSAM
TY4215-001-66109885-10 n nmpu3HaH roAHBIM ISl DKCIUTYaTallAH.

JlaTa BbIITyCKa 202 T

M.IL
[loanucn Wiy OTTUCKM JIMYHBIX KIIEUM, OTBETCTBEHHBIX 34 IIPUEMKY.
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Ipuaoxenue 1.

000 “dupma "Anbpa BACCEHC"

[Ipennpusitue U3roTOBUTEND

TAPAHTUUHBIN TAJOH Nel

Ha PEMOHT (3aMEHY) B T€UCHHE TapaHTUMHOTO CPOKa aHaIM3aTopa KUCIOpoaa
AKIIM-1-11T  TY 4215-001-66109885-10

Howmep u nara Bblllycka

(3amosiHsieTcsl 3aBOJ U3TOTOBUTENIEM )

[TpnoOperen

(mara, mOANUCH U WITAMI TOPTYIOILIEH OpraHu3aIim)
BeeneH B akCIuryarauuto

(mara, MOJMKUCH)
MPUHSAT Ha TapaHTUHHOE 00CITYKUBAHUE PEMOHTHBIM MTPEATNPUITHEM

M.II. PykoBoauTens peannpusiTus

000 “Pupma "Aasha FACCEHC"

HpeI[HpI/IHTI/IC HU3TrOTOBUTCIIb

TAPAHTUUWUHBIA TAJOH Ne2
Ha PEMOHT (3aMEHY) B T€UECHHE TapaHTUMHOTO CPOKa aHAIM3aTopa KUCIOpo1a
AKIIM-1-11T  TY 4215-001-66109885-10

Howmep u nata BbeITyCKa

(BaHOHHHeTCH 3aBOJ I/I3FOTOBI/ITGJI€M)

[Tpuobperen

(mara, mOAMKCH U IITAMII TOPTYIOIIENH OpraHU3aliH)
BeeneH B akCruryarauuto

(mata, MOAIHCH)
IIPUHAT Ha FapaHTHﬁHOG O6CJ'Iy}KI/IBaHI/Ie PEMOHTHBIM IMPCAIIPHUATUCM

M.II. PykoBoguTens npeanpusiTus
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Ipuioxkenue 2.

HOpﬂI[OK BBO/1a KOHCTAHT TEPMOMETPA

[Ipn 3amMeHe naTuvMka TeMmmepaTypbl B MaMsATh aHajIu3aTopa HEOOXOIUMO
BBECTH HOBBIE€ KOHCTAHTHI, 3HAYECHUS KOTOPBIX MOKHO HANTH B MACMOpTE AaTYHKA.

Jis 3TOro HEOOXOIMMO MEpPEeHTH B Cly>)KeOHOE MEHIO TPagyHMpOBOK, OKHO
KoTtoporo otkpoercs, ecnu B MeHO “TPAIAYHUPOBKA”, yaepxuBas KHONIKY

«BHU3», HaxkaTh Ha KHONKY «BBOIY.

CII¥HXEEHOE MEHK
rPad¥HPOEQOE:

Hymepol TOY KM
FTeMITEpaTYPE

deRTPOHMEM

ToROEODD ERIXOIA

B nanHOM OKHE BBIOEpUTE OIIIUIO
«BBOJI KOHCTaHT» W MEPEUIUTE B OKHO,
noka3zaHHoe Ha puc. [12-3.

Puc. I12-2. Oxno «CnyxeOHOE MEHIO
IPaTyupOBOK»

*EOHCT. TEMIIEPATYPH*

Nl1= Z70.10
Nz= 4311
BI== 10020

B oTkpeiBIIEMCS  CIIy’K€OHOM MEHIO
rpaayupoBoK  (CM. Puc. I12-1.)
HE00XO0AUMO BBIOpATh OILINIO
«Temmeparypbl», MOCie 4Yero OTKPOETCs
CIly)K€OHO€ MEHI0 TIpPaAyUpPOBKH IO
temriepatype (cm. Puc. 112-2.).

Puc. I12-1. OkHo «CnyxeOHOe MEHIO
TPagTyrupOBOK»

**TPANYHPOEEA**

HifxHeM TOY M
EepxHel TOY KM
CpenHeM ToOY I
BEon mOHCTAHT

[ToouepenHo BbIOUpas KypcopoM
N1, N2, N3, yCTaHOBUTh C MNOMOIIbIO
KHOITOK nepeMelleHHs Kypcopa
NACMOPTHBIE KOHCTAHTHI, TOCIE KaXKI0h
YCTaHOBKH Haxumas «BBoa»

Puc. 112-3. Oxao « KOHCTAHTDBI
TEMIIEPATYPbBI»
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IMpuioxkenne 3.
MeToanka rpagyupoBKU TOKOBOTO BbIX0/a.

Jis rpagyupoBKH TOKOBOTO

BbIXOJa H€O6XOI[I/IMO BBIKJIIOUYUTH

- OOO IMUTAHUC aHaJIn3aTopa, OTCOCAUHHUTD
o O
(@)

OT KJIEMM TOKOBOTO BBIXOJa pabounii

Kabemp H noacoCIMHUTL K HHUM

Muutramnepmetp (eMm. puc. I13-1).

Bxitounte nuranue npubdopa.

[lepefinure B cCiy)keOHOE MEHIO

rpagyupoBok  (cm. puc. [12-1
Puc.I14-1. [logknroueHrne MuIMaMnepMeTpa MIPUJIOXKEHUS  2).
K TOKOBOMY BBIXOJly aHAJIM3aTOPA.

Bri6epute
OTILUIO «ToxoBoro BBIX0O/1a»,

Haxkmute «BBO/».

Ha gucnnee anamuszaropa OTKpoercs **TPA ,I[ VHPOBEA**
OKHO, mnoka3zaHHoe Ha puc [13-2. Cuuraiite TDHDEDPD BHEDHE
MOKa3aHWe  MHIIJIMaMIIEpMeTpa W BBEAUTE I'I3];.;[ epeETe ]:;;[ EE2II{Te
pe3ylIbTaT C HOMOINBIO KHOMOK IepeMelICHHs o IIEPEOHM mowm

19.00 1

Puc. I13-2. OkHO TpagyupOBKH TOKOBOT'O BBIXO/A.

[Tocne naxxatust kHonku “BBO/JI” aHanu3aTop aHaJOTUYHO MPEIJIOKUT BBECTH TOK BTOPOM

U TPEThEU TOUEK.
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Ipuio:xkenue 4.

BoccTraHoBJIeHHE 3aBOACKHX YCTAaHOBOK

K mnponenype BoccTaHOBIEHMsI 3aBOACKUX MapaMETpOB CIEAyeT NpUOeraTb TOJBKO B

KpaﬁHHX ciry4dasx. HpI/I 9TOM HYKHO YCTKO BBINIOJHATH HHCTPYKIIUH, BBICBCUNBACMBIC Ha OUCIICC

aHajM3aTropa.

BoCcorTaHOEMTE
SAEONCKME FOTAHOERMY
[Torpebyerca ranmb-ra

A
FHET

I[JISI BOCCTAaHOBJICHUA 3aBOACKHUX

rmapamMeTpoB BOWTH B

**YCTAHOBKU** (cM. puc. 8.2-3) u BeIOpaTh

HYKHO OKHO

ommuio  «3aBoACKME  HacTpoukmw». s

BOCCTAQHOBJICHHMS  3aBOJCKMX YCTAaHOBOK B
JMAJIOTOBOM OKHE BblOepuTe onuuio «JA» u

Haxxkmute «BBO/».
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Ipuioxenue S.

MeTtoauka rpaiyMpoBKH HYJI€BOil TOUYKHM aHAJIM3ATOPA

B kauectBe cranmapTHOro oOpasla ¢ HYJEBbIM COJAEPKAHMEM KHUCJIOpPOJa MOXKHO
ucnoib3oBath «Hoab-pacTBOp» MM MHEPTHBIM ra3 BBICOKOM CTENEHU YMCTOTHI (aproH, azor). s
npurotoBieHuss «Homws pactBopay 10 + 0.5 r cynsdpura nHatpus (NaSO; T'OCT 195-77)
pactBopsitoT B 200 M BOAONIPOBOIHON BOJBI U J00aBmstoT 20-50 Mr pacTBopuMOl conu koOaibTa
nim cepedpa (Hanpumep, kobanbra xynopucroro — CoCl,*6H,O, TOCT 4525-77). JoGaBka coneit
TSDKETIBIX METaJIOB MCIIOJIb3YeTCsl B KayecTBE KaTalM3aTopa PEaKIMU OKHUCIEHHUsS CyJb(puTa
Hatpus. Yepes 10 wmuHyT «HoOmb-pacTBOp» MOXKET HCHOIB30BAaThCS JJsl TPagyUupOBKH.
I'panynpoBky cencopoB ACpO,-01 — ACpO,-04 MOXHO NpPOBOIUTH HE JOCTaBas HUX U3
M3MEpPUTENIbHON KaMephl WM MoMeniasi uX B CKIAHKY ¢ “Hoinp pactBopoM”. B kauecTBe CKISIHKH
y100HO UCHOJIB30BaTh CTaHAapTHYIO CKISHKY BIIK nnm konby co numudom 14.

Ecnm rpamympoBka Oyner mpoBOAWTHCS B HM3MEPUTENbHOM Kamepe, Bam HeoOxomumo
3anonHuTh ee "Homb - pactBopom". J{s 3TOr0 mmpun eMKocTbo 20 M TeépMETUYHO COEIMHUTE C
BBIXOJAHON TpPYOKOM Kamephl, MpPEeABApUTEIbHO YCTAaHOBHUB IMOPLIEHb B YTOIUIEHHOE IMOJOXKEHHE.
Konen BxonHol TpyOku omyctute B cocyll ¢ «Houb pactBopom». BeITAruBas nopiieHs LInpuia,
3aMoJIHUTE U3MepUTeNbHYI0 Kamepy «Hoinb pactBopom». IloBropute nannyio onepauuio 2-3 pasa,
Noka kamepa U o6e TpyOKW He 3amoyiHATCs A0 KoHua. bimaromapst oOpatHoMy kiamany «Houb
pacTBop» He OyeT BBITEKAaTh U3 BXOIHOU TPYOKH.

Ecnu rpagyupoBka Oynet npoBoautbes B ckisiuke BITK, Bam HeoOxoaumo nocrath ceHcop
13 U3MEPUTENNBHON KaMepbl. J{J1s 3TOro OTKpyTUTE HaKUIHYIO TaiiKy, OCTOPOXKHO JOCTaHbTE CEHCOP
(cM. puc. 3.2), a 3aTeM MOTPy3UTE €ro YyBCTBUTEIbHYIO YaCTh B CKISIHKY ¢ «Homnb pacTBOpoM».

I'pagyupoky cencopoB ACp0,-05 u ACpO,-06 o «Hoib pacTBOpy» 0OBIYHO MTPOBOSAT B

HAIIOJIOBUHY 3aII0JIHCHHOM CTAaKaHC.

BHUMAHMUME ! VYo6enurech B OTCYTCTBHUHM IIy3bIPHKOB BO3JyXa Ha YyBCTBUTECIBHOW 4YacTu
aMIIEPOMETPUYECKOTO CEHCOPA.

Hayuno-npouszeoocmeennasn pupma “ BHOAHA/TUTHYECKHUE CUCTEMbBI H CEHCOPAI”
AHAJIH3ATOP KHCJIOPO/JA AKIIM-1-11T/]




67

FPANYHMPOEE L H¥IIA Jiin mpoBeieHMS  TpaZyHMPOBKH
YOoTAHOEMTE CeHCOPD E aHanMsaTopa MO HyNneBOH  Touke  Bam
E CpeXy C HYJISERNM HEO0OXOUMO BOWTH B CIIy»eOHOe MeHIO (puc.
COnepHaHMe |:|E [12-1.) TIlpumoxxkeHus 2 ©W BBIOPATH OIIUIO
M HaMumTe BEEO]J

«Hynesoii Toukm». Ha pucnnee anamusaropa

nosisutcs okHO «I'PAJIYUPOBKA HVYJISy,

nokasaHHoe Ha puc. [15-1.

Puc. I15-1. Oxno «I'PAAYHNPOBKA HVYJIS»

[Tocne ycranoBku AC B cpelly ¢ HyJEBBIM COJEpKaHUEM KHCIOpoaa Haxxmure «Broay». Ha

JHCIJICe aHAJIM3aTopa IMOSBUTCS OKHO, TMOKa3aHHOE IIPAJI?HPDBKE H¥VIId
Ha puc. [15-2. Ilocne crabunmzanuu TOKa3aHUMN IOCTIS CTa El HMITHMSaITHH

Haxxmute «BBOD». HDHEEEHHI?I HaiXMIIT=
'EEOT
Puc. TI5-2. HMEI'
0.02 =5

Jnst TOYHOW TpagyMpOBKH HYJIEBOM TOYKH aMIIEPOMETPHUYECKHUN CEHCOp IOJDKEH OBITh
NOJAKIIOYEH K aHanu3aTopy He MeHee 12 wyacoB. Ecnm ammepoMeTpuyeckuili ceHcop nepen
MIPOBEICHUEM TPATYHUPOBKHU HE OTKIIIOYAJICS OT aHaIM3aTopa U Haxoauics B "Houb - pactBope" win
B BOJI€ C HU3KUM COJEpKAHUEM KHUCJIOPOJa, TO MOKAa3aHWs aHaIM3aTopa JOJHKHBI CHU3UTHCS 0
spaueHnii 0 - 3 MKr/aM® MeHee deM 3a 15 muH. Eciu mokasanus aHAJIN3aToOpPa MPEBBIMAIOT 3 MKT/JI,
HeoOxoaumo mofoxkaaTh emie 20-30 MuH.,, a 3aTeM Tocie CTaOMIu3aluy TOKa3aHWi HaXaThb
«BBO/I».

Ha nucnnee ananusaropa Ha 3-5 cek. mosBUTCA coobuieHue «I'paayupoBka HyJIE€BON TOUKH
YCHEIIHO 3aBEpIEHa», a 3aTeM aHaJIu3aTop MEepelJeT B peX UM H3MEPEHHH, U Ha JHUCIUIee

0TOOpa3uTCcs OKHO, MOKa3aHHOE Ha puc. 6.1.
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IIpuio:xenue 6.

Ilepenaua nannbix mo cetn RS485 B pesknme nox4uHEeHHOrO.
OO0mue cBegeHust
CkopocTb nepenauu faHHbix: 9600 6UT B CEKyHY.
®opmar ganHbIX: OIUH CTAaPTOBBIA OWT, OJIMH CTOTIOBBINM OUT, BOCEMb HH()OPMAITMOHHBIX OUTOB,
OTCYTCTBHE YETHOCTH.

Crpyxkrypa nansbix: [Iporokon Modicon Modbus (RTU).

B anaam3arope peanusoana pynkuus Read Holding Registers (uTeHne perucTpoB J1aHHBIX)
Anpeca perucTpoB aHaJIM3aTopa, U ONMCAHUE XPAaHUMOM B HUX MH(OPMALIUU 1aHbI B

CIIeTyIOIICH TadJnIe

Anpec perucrpa Conepxnr Omnucanne Jnanazon Ipumep
JaHHBIE. . . JIAHHBIX
0x0000 - 0x0001 02 [emast wacts O2 | O...... 999999 4 101
0x0002 02 Cortbie O2 0.....99 1 '
0x0003 T emast vacte T 0.....99 20
20.16
0x0004 T Hecsateie T 0........ 9 16
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