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Bui npuoépenu Ilomenyuomempuueckuit Ananuzamop Honnozo Cocmasa

ITAHC-01pNa,
paspadomannstii u eeinyuiennviit. 000 «Dupma «Anvpa BACCEHC).

Buumamenvno npouumaiime oannoe pyKkoeoocmaeo.
Ono cooepirrcum 6axcHyro uHgopmayuro 06 ycmpoiicmee
ananu3zamopa, e2o 0COOEHHOCMAX U MemoOUKax nPoeedeHus
U3MepeHuil UOHHO20 cocmasa.

Jlannoe pykosoocmeo nomoicem Bam npasunvno
YCMAaHO8UMb AHAIUZAMOD U ObICIPO 86€CHU €20 8
IKCHIYyamayuro, cooa00as npu 3mMom Heoodxooumole
mpeboeanusa e2o 6e30naACHO20 UCNONb306AHUA.

Brnumamenvnoe uzyuenue uncmpykuyuu noseonum Bam ¢
NOIHOIL Mepe UCNOb306AMb WLUPOKUE 8603MONHCHOCHIU
ananuzamopa, odecnevus npu IMOM 6bICOKYI0 Ihpekmugnocmsy e2o
npumenenusn. Q0vém ceedenuii u
UIIIOCMPayuil, NPUEEOEeHHbLI 6 0AHHOM PYK0O80OOCH e,
obecneuusaem npagunbHyI0 IKCHIYAMAUUIO AHAIUZAMOPA U
6cex ez2o y3/108.

! Coxpansaiime oannoe pykoeoocmaeo 6 Kauecmaee
CHPABOYHO20 MAMEPUANA, MAK KAK 8 HEM COOEPHCAMCA
UHCMPYKYUU, He00X00uMble 0151 NPABUIbHOIL IKCHIIYAMAaAyuu aHaAIu3amopa,
NPOBEOCHUS MEHCPEe2IAMEHNHO20
00CTIYIHCUBAHUA U NEPUOOUUECKOT NOGEPKU AHAIU3AMODA.

BHUMAHMWE! IlpenoxpaHuTenb YCTAaHOBJIEH B IMOJOXKEHUE, COOTBETCTBYIOIEE
Hanpsbkenuto cetu 220 B ¢ wactotoit 50 I'u. Ilepen nmoakiroueHueM aHain3aTopa K CETU
nepeMeHHoro Toka ¢ Hanpsbkeaunem 36 B wu wacroroit 50 I'm Bam HeoOxommmo
NEePEyCTaHOBUTHh MPEIOXPAHUTENL, B COOTBETCTBUM C MApKHUPOBKON B HUIKHEM OTCEKE
aHaymzaropa (cm. puc. 7.1).
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Omauuumenwvhoie ocovennocmu ananuzamopos INAUC-0IpNa

v I[I/I(i)(bepeHHI/IaHI)HaH raJbBaHUYECcKas s4dciika oOecrieunBacT BBICOKYIO TOYHOCTBb, U
CTaOMIBLHOCTD H3MepeHI/II>’I.

v Ancam6s MUHHUATIOPHBIX TOPLEBBIX 3JIEKTPOJIOB, YCTAHOBJICHHBIX B IPOTOYHYIO
u3Mmepurenbuyto kamepy (MK) mo3BosisieT mpoBOauTh U3MEPEHUS KaK B TIOTOKE, TaK U
MHUKpO Mpodax *KUIAKOCTEH, oOecneurBas MpeICcTaBUTEIIbHOCTh TPOOHI;

(\

BOBMO)KHOCTI) IMPOBCACHUA I/IBMepeHI/Iﬁ B I‘JIY6OK0 00eCCOJICHHBIX BOoJdax TSH,

v OHepaTI/IBHOCTB Y MPOCTOTA MPOBEJCHUSI aBTOMATUUECKON IPayUPOBKH AIEKTPOTHOM
cuctembl B UK.

v Asromariueckas HaCTPOMKA CUCTEMBI TEMIIEPATYPHOU KOMITCHCALINH;

v IxoHOMHBI pacxon OyQepHbIX pPAacTBOPOB U pEareHTOB, KOTOPBIMH CHA0XXEH
aHaJIA3aTop;

v BBICOKEUI HaJCKHOCTDb U AOJITOBCYHOCTD BHGKTPOHHOﬁ CHCTCMBI,

v AHaJIHSaTOp He TpeOyeT 3aTpar BpEeMEHHM Ha TeXHHuYeckoe oOciyxuBanue. OHO
CBOJIUTCA K IEPUOANUECKOMN 3aJIUBKE Oy(hEepHBIX paCTBOPOB U PACTBOPOB PEArE€HTOB.

Ananuzamoput uonnozo cocmaea INAUC-01pNa ooecneuusarom:

o U smepenne axrusrocTH HOHOB Bogopona (pNa), OKHCIHTEIbHO-BOCCTAHOBUTEILHOTO
norennuaia (Eh).

orpanprOBKy no OydepHBIM pacTBOpaMm, 3HAUYEHUS KOTOPBIX HAXOJSATCS B IMaMSITH
aHaJIM3aTopa.

OABTOMaTquCKon TEMIEPATYPHYIO KOMIIEHCALlMI0 C YYE€TOM TeMIepaTypou
3aBUCUMOCTH KOOPJIMHAT U30TIOTEHIIMAIbHON TOUKY;

e Y 106CTBO M ONEPATHBHOCTB TPAAYHPOBKH GIAr0Aps MCIO30BAHMI0 KOMMYTATOPA C
nomotipio koToporo MK coeaunsiercs ¢ 0ydepHbIMU pacTBOpamu.

e Bosmoxuocts BbIOOpa y100HOU equHuIel u3mepeHust pNa, mB, M/m, I'/71.

o Jlucrammmonnyto mepenady CHrHANOB ¢ MOMOIIBIO TOKOBOrO BBIXOAA, HE(POBOTO
kaHana RS-485(USB).

e Janucs mokasanuii Bo BHYTPEHHIOIO DHEPrOHE3aBUCUMYIO IaMSITh B PYYHOM PEXUME

«BIOKHOT» U B HENPEPBIBHOM NEPHOANYECKOM pexknMe «IIpoTokonrpoBanue.
o Y 10GHBIi uHTEpPEIiC. IMoxceerxa rpauuecKoro IucCIIes.
o I ‘epmernunocts kopmyca, crenens nbiiesnarosamutsi 1P-65.

° Haﬂé)KHOCTI), MPOCTOTY B OOCIY>KHBAaHWUU U YKOHOMHYHOCTH B IKCILTyaTaI|H.
e [IuTaHue OT ceTu nMepeMeHHOro Toka ¢ HanpspkeHueM 220/36 B ¢ wacroroit 50 I'.
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MNEPEYEHb COKPAIIIEHUI

B3  BcnomoraTenbHblil 37€KTpOa IKb TIazoxuaxocTHOM OJIOK

AT  Jlatumk TemMneparypsl K N3mepurenbHas kamepa

Ny  H3mepurenbHOE YCTPOHUCTBO 0C) OnopHBIi 21EKTPOA

[IK  IlepcoHanbHBIN KOMITBIOTED I[ICpNa Ilorenunomerpuyeckuii cencop pNa

I1Y  IlpenBapuTenbHBIN YCUIUTEND PO PykoBOACTBO 10 dKCIUTyaTaluu

VIIIT YcrpoiicTBo moAroToBKU mpodsr 'S JuddepenunanpHas rajbBaHHUECKast ssueiika

N5  HN3mepurenbHbIN IEKTPO]
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Puc. 1. Buemnuii Bua ananuzaropa [IAUC-01pNa.

1. PACITAKOBKA AHAJIM3ATOPA.

[Ipu monmyyeHnH aHanmu3aTopa yOEIUTECh, YTO YIMAaKOBKAa HE BCKPBHITA U HE MOBpExIeHa. Ecmu
BHEIIHUA OCMOTP VYIMAKOBKH IIO3BOJISIET TMPEANOJIONKUTE O €€ BO3MOXHOM BCKPBITUH WU
MOBPEXACHUM aHaU3aTopa MpPH TPAaHCIOPTUPOBKE, HE3aMEIJIUTENIbHO BBI3OBUTE MPEIACTABUTENSA

TPAHCIIOPTHOM KOMITAHUH U BCKPOWUTE YIIAaKOBKY B €0 IIPUCYTCTBHH.
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B xoMIUIeKT MOCTaBKM aHATU3aTOPa BXOJIAT:
i1 Ilamenp c ycTaHOBJICHHBIMH VI3MEpUTENBHBIM YCTPOHUCTBOM, I[IpenBapHTENbHBIM YCHUIIUTEIEM,
I"a30KMIKOCTHRIM OJIOKOM, COEIMHUTEILHBIM Ka0eJIeM U C CETEBBIM Kadenem
i mnorenmmomerpudeckuii ceHcop [ICpNa-01
¥l BcmoMmoratenbHbIN AekTpoa BO
¥ nmaruuk temnepatrypbl AT
¥ Bavok mig rpagyMpoBOYHOro pacTopa — 4 MIT.
¥  KowmrmuiekT 3anmacHbIX yacTel U NPUHAJICHKHOCTEH:

» KOJIBIO PE3MHOBOE JUISl BCIIOMOTaTENILHOIO 3JIEKTPO/Ia
KOJIBIIO PE3UHOBOE JJIs1 KPBILIKU

epmuk 1 ounctku MK

Tpyoku [I1BX moaBosmias/ otoasmas & 6 MM — 2m
TpyOKa cunukonoBas 2x4 — 0,5m

MEPEXOTHUKH — 2 HIT.

HITIPULL

YYVYVY VY Y

[epejMBHAA pr61<a C KOHYCHBIM LITYLICPpOM

& Pa3wpém c kabenem s npucoequHeHns TOKOBOIoO BBIXO1a
i Pasném ¢ kabesem i npucoequuenns RS kanana

] Pa3béMm Mg «CyxXux KOHTAKTOB)»

i1 PyxoBOACTBO IO 3KCIUTyaTalMy, NacOpT

¥

PactBop st 3anonnenust BO 400 mot.

2. OBJIACTU IPUMEHEHMUSA AHAJIN3ATOPOB IMAUC-01pNa

AnanmmzaTop WOHHOTO coctaBa moreHmomerpuueckuii [TAMC-01pNa mnpenHaszHaden s
M3MEpEeHUll KOHIIeHTpanuu (aKTUBHOCTH) MOHOB HaTpus (pNa) B Boae W APYruX TEXHOIOTUYECKHX
KHUJKOCTSAX B TMPOMBIIUICHHBIX U JJA0OPATOPHBIX YCIOBHSIX.

AHaM3aTop NPUMEHAETCS Ha MPEANPUITUAX TEIJIOBOM M aTOMHOW SHEPreTHUKH, XUMHUYECKOU M
He(renepepabaThIBAtOIIEHi TPOMBIIIVICHHOCTH, B OHOJOTMM W APYTHX OTPACHAX XO3SMCTBEHHOMN
JEATEIIbHOCTH.

AHanM3aTop MOXKET UCTIOIb30BATHCS JIs1 HEIPEPHIBHOIO KOHTPOJISI U aBTOMaTHYECKOTO YIPaBICHUS
MpoIeccaMi XUMUYECKON BOJIOTIOITOTOBKH, JJISI OIIEHKH KadecTBa PabOThl yCTAHOBOK BOJOIOATOTOBKH U
TEXHOJIOTHYECKOTO O00OPYAOBaHUS, B TOM YHCIE CHUCTEM BBICOKOW CTETMEHH OYHUCTKH BOJIBI (TITyOOKOTO

XUMHYECKOTO 00€CCOTMBAHMS ).
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3. MOAT'OTOBKA K PABOTE U ITPOBEPKA PABOTOCIIOCOBHOCTH
AHAJIM3ATOPA.
3.1. DKcmTyaTalMoOHHbIE OTPAaHIUYCHHUS.
3.1.1. AHanu3aTop MOHTHpPOBATh B MECTE, 3AIUIIEHHOM OT BUOpAIMM M MIPSMBIX COJHEYHBIX
JTy4el, UICTOYHUKOB TeIjla U CHJIbHBIX MAarHUTHBIX W 3JEKTPUYECKUX mojei. OKpykaromuili Bo3ayX He
JIOJDKEH COJIep)KaTh IAapoOB KHCJIOT W MIEJO04YeH, arpecCMBHBIX Ta30B W APYIMX BPEAHBIX IPHMECEH,

BbI3bIBatOIIMX Kopposuto [Kb.

3.1.2. [Ins mnonxBoAa aHAIM3UPYEeMOW JKHUIKOCTH K INTYIEpy TMEpPEeIuBHOIO YCTPOHCTBa
PEKOMEHTyeTCsl UCOJIb30BaTh TpyOKy m3 [IBX (mis rubOkux coequHeHW) ¢ BHYTPECHHUM JUaMETPOM 6

MM.

3.2. Tlepen moAroToBKOW aHamM3aTopa M CEHCOPOB K paboTe Bam moTpeOyroTcsi pacTBOpHI
peareHTOB: TPU KOHTPOJIbHBIX PAacTBOpa, pacTBOp 3amoyiHeHHs BD (BXOAWT B KOMIUIEKT MOCTaBKH) U

IIPOMBIBOYHAs BOJA.

3.2.1. PactBop 3amonmHenuss BD Oepure TONBKO M3 KOMIUIEKTAa TOCTaBKH. He momyckaercs

HWCIOJIL30BATh JUIA 3an0JHeHns BO Xi1opucThlil Kanwnii!

3.2.2. B kauecTBe MPOMBIBOYHOUW BOJBI HCIIOJIB3YHTE 00ECCONICHHYIO BOY C MPOBOJIUMOCTBIO HE
oomee 0,08 MxCum/cM.

3.3. [Ipu nmoaroroske I'Xb k pabore HeoOxoaumo noarotoButh U yctanoBuTh IICpNa-01 u AT B
u3MepuTeNbHyo kamepy. s atoro ¢ uyBctBuTenbHOU nosepxHocTd IICpNa-01 cHuMuTE 3amUTHBIN
KOJITIAYOK U, YOCMBIIKCH B HATMYUH YIUIOTHUTENIBHBIX Kouel| 4 (cM. puc. 4.5.) Ha Topuax cencopa u T,
BctaBbTe [ICpNa m [T B u3MepuTenpHylo Kamepy, Kak mokasaHo Ha puc. 4.2, 4.4. Pa3peMbl CEHCOpPOB

HOJIKJIFOYMTE K COOTBETCTBYIOLINM po3eTkaM [1Y (cm. puc. 4.4).

Buumanue! MemOpaHa »5JeKTpoja Ha TOpLE BBIOJHEHa M3 TOHKOIO 3JEKTPOJHOro crekia. Bo
n30exaHue MOJOMKHU 3JIeKTposa obeperaiite MeMOpaHy OT yJIapoB, CTapaiiTech He MpUKacaTbcsid K Hel
najbllaMH.

3.4. IloarotoBka u ycranoBka BO.

3.4.1. Otkpyrute Kpbimiky ¢ Oauka 11. B 6agok 11 (cm. puc. 4.2, 4.4) 3aneiite pactBop s

3anonHeHus BD 10 MeTkw.

3.4.2. JlocranbpTe BD U3 TpaHCIIOPTHPOBOYHOTO KOPITyca. 3aKpOHTE KOPITYC PE3NHOBOM MTPOOKOH.

3.4.3. Caumute kommadok 2 (cm. puc. 4.6) co BD, yOeaurech, 4TO OH 3allONHEH U TIPH
HeoOXxoauMocTH aosieiTe 10 1 M pacTBopa ais 3anoiHenuss BO. Konmadok ¢ pacTBOpoM HaJleHbTE Ha

BD u MenneHHO yCTaHOBUTE €r0 B M3MEPUTEIBHYIO KaMepy J0 yrmopa Kak Mmoka3aHo Ha puc. 4.2, 4.4.
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Pazsem BD mnogkirounTe K coorBercTBYyROmiel posetke [1Y (cm. puc. 4.4). UsOeraiite momagaHus

pacTBopa Ha pa3beMbl!
3.4.4. 3akpyTHUTE KPBIIIKY.
3.5. 3amonnenue moIeIaYMBaTENsl PACTBOPOM aMMHUAKa.
3.5.1. OTKpyTHUTE KPBIIMIKY €MKOCTH I aMMHUaka 4 TMOJIIEIAYUBATENS U C IMOMOIIBI0 MITPHUIA
yIajauTe oTpabOTaHHBIM aMMHUaK (€CJIM OH TaM HaXOHJICS).
3.5.2. 3aneiite 20 - 25% pacTBOp aMMHaka B EMKOCTh 0 METKH U 3aKpyTUTE KphIIKY. OTBEpCcTHE
B KPBIIIKE JOJKHO OBITh 3aKPBITO 3arTYIIKOM!

3.6. Hcnonb3oBaHue MEepeaTuBHON TPYOKHU IJIs aHAIH3A P00

N—

Puc.3.1. Ucnonib30BaHue nepeiuBHOM TPYOKH

Jns ynobcTBa monb30BaTeNe B KOMIUIEKT 3allacHBIX YacTel yIOKeHa NepeinBHas TpyOka c
KOHYCHBIM mTyrepoMm (puc. 3.1.). banka ¢ mpo0oii ycTaHaBIUBAETCs Ha IUIOIMIAIKY C IPOPE3SIMU, BEPXHUH
KOHEIl TPYOKH OmycKaeTcsi B OaHKy, TpyOKa 3amoJiHseTcs MpoOOi M KOHYCHBIM IITYIEp BCTaBIAETCS B
OTBEpCTHE peryistopa pacxoaa. [Ipoba caMoTeKkoM MOCTyMaeT yepe3 PeryasaTop pacxo/ia K AJIeKTPoIaM.
Buumanue! Cneaure 3a 4McTOTON TPYOKH, MOCIE KAXKIOTO H3MEPEHHUS OMOJIACKUBANTE ee 00€CCONeHHOM

BOJIOM M BBITHpaiTe BEpXHUI KOHEI] PHIIbTPOBATIBLHON OyMaroi, He MpuKacaiTech K HEMy HaJlbLIaMHu.
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3.7. IIpoBepka pabOTOCIIOCOOHOCTH aHAIM3ATOPA.

3.7.1. TlogcoenquuuTe BWIKY aHaIM3aTopa K po3erke ¢ HampsbkeHueM 220B wactoroit 50 I'm.
[Tocne BkIIOYEHHS aHAIM3aTOpa Ha €ro JucCIviee CHadana nosBUTcs Jjorotun Dupmbl «Ajbda
BACCEHC», a 3aTeM aHanu3atop NepemieT B pexuM U3MEPEHUM.

3.7.2. IIpoBepka mojayu aHAIM3UPYEMON OPOOLI B M3MEPUTENbHYIO Kamepy. OTKpoiTe BEeHTHIIb

yYCTPOMCTBA MOATOTOBKM MPOOBI M YCTAaHOBUTE €ro B IMOJOXKEHHE, IPU KOTOPOM aHaIH3upyemas
JKUJKOCTh Oy/IeT BBITEKATh M3 MEPEMBHOTO Oauka 14 depes apeHaxHyr TpyOky 16. [l yMeHbIICHHUS
BPEMEHH TPAHCIIOPTHOTO 3alla3/IbIBaHMs, BEHTUIb HYXHO IPUOTKPHITH 10 pacxoaa 0,2 — 0,5 n/c. Crnenyer
MOMHUTB, YTO MIPU 3HAYUTEIHHOM YBEIMYEHUU PacXoja, aHAJM3UpyeMas >KUJKOCTb MOXET BBITEKATh U3
nepenuBHOro Oauka 14 yepes aBapuiiHoe oTBepcTHe B Kphimike (cm. puc. 4.1, 4.2). Otperynupyite
perynaropoMm 12 ckopocTh 0TOOpa aHATU3UPYEMOH KUIKOCTH. YOeauTech B OTCYTCTBHH Iy3bIPHKOB B
KaHajaX M3MEpUTENbHOro 6 M BcroMmorartesnbHoro 18 smnexktponoB. Ecin oHM ecTh, yBEIWYbTE pPacxof
perynsitopoM 12 u, cmaBimBas mepeMbluKy 7 W MmENKas 1Mo Hell mampuamu, nobeitech mx yxonma. C
MOMOIIBIO PETYNIATOpA pacxoja 12 ycTaHOBUTE CKOPOCTh MPOTOKA MPOOBI Yepe3 U3MEPUTENbHYIO KaMepy
paBHy0 30 - 60 xamenp B MUHYTY. Bu3yalbHbII MOJICYET CKOPOCTH MOJaYd aHAIM3UPYEMOH KHUIKOCTU

OCYIIECTBIISIATE MO KOJIMUECTBY Karelb BhITeKaronux u3 Hocuka 10 UK.

4. YCTPOMCTBO U MPUHLUMII JEMCTBUSI AHAJIU3ATOPA

4.1. Onucanue CBOMCTB U U YCTPOICTBAa aHAJIHU3ATOPA.

YerpotictBo ananuzaropa [IAUC-01pNa mokazano Ha puc. 4.1, 4.2.

AHanmu3aTtop BBINOJIHEH HAa METAUIMYECKOM IIaHENH, KOTOpas MOXKET YCTAaHABIMBATHCS Ha
MOHT)KHYIO CTOWKY B KOMIUIEKTe YcTpoiicTBa moarotoBku mpooOsl (YIIII), wiu xpenutbes Ha CTEHE B
HEMOCPEACTBEHHON OIM30CTH OT TOYKM oTOOopa mpoOsl. /s kperutenus Kb npennazHaueHsl ueTsipe
OTBEPCTHS 2, BBINOJIHEHHBIE B YIIIaX METAUNINYECKOTO KOpITyca.

Ha BepxHelt yacTu maHenu pa3MeNieHo U3MEPHUTENbHOE YCTPOMCTBO 19, coenrHeHHOE KabeneM ¢
npenBapuTenbHbiM yeunuteneM 1. K coorBerctByrounmm posetkam I1Y mojcoenuHeHsl BUIKK Kabemneit
BCIIOMOTaTeIbHOI0 3JIEKTPoAa, MoTeHunomerpuyeckoro cencopa pNa IICpNa 6 u naTunka Temeparypsl.

Hwmwxke pasmemieHo mnepenuBHoe ycTpoiictBo 14 u mpopesu 13 ansg kperuieHuss OaykoB ¢
KOHTpOJIbHBIMU pacTBopamu. Ha nunesoit noepxHocty [Kb pa3merniensl: npeaBapuTenbHbli YCHIUTETD

1, 6auox pactBopa BO 11 u usmepurenbHas kamepa 5.

Tlomenyuomempuuecxuti Ananuzamop Honnoco Cocmasa [NAUC-01pNa
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AHATTUSATOP UOHHOINO COCTABA
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Puc.4.1. YerpoiictBo anaauzatopa IIAUC-01pNa

1. llpenBapuTenbHBIA yCUTUTEND, 2. OTBEpPCTHS KpeIUIeHus, 3. xamepa moJienaynBaHus, 4,
e€MKOCTh ISl aMMHUaKa, 5. u3MepHTeabHas Kamepa, 6. moTeHIMoMeTprueckuii ceacop pNa
I[ICpNa, 7. mepembruka, 8. apeHakHbIN cTakaH, 9.BxomHou mrynep, 10. BeixomHoit Hocuk, 11.
0a4yok pactBopa BD, 12. perymstop pacxoma, 13. mpopesu, 14. mepenuBHOE yCTpOHCTBO MpoOHI, 16.
IpeHakHas Tpyoka, 19. m3mMepuTenbHOe YCTPOUCTBO.
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JI1st peryJInpoBaHus CKOPOCTH MOAAYH AHAIU3UPYEMOH KUIKOCTU U PEAreHTOB B U3MEPUTEIILHYIO

kamepy, B BepxHeill yactu MK pasmemien perynstop pacxona 12. Ananuszupyemas *KUJIKOCTh 4epe3
KaMmepy MoJIieadnBanus 3, cOOKy OT KOTOpOH pa3MelieHa eMKOCTh ¢ aMMuakoMm 4, mocrynaetr B UK. B
awkHer gactu MK pacmonoxenst [ICpNa 6, matauk temmeparypbl (pacmoiokeH 3a CEHCOpoM 6 H Ha
pUcyHKe He Moka3aH) u nepembiuka 7. B wmwxHedt wactu KB pacnosnoskeH apeHakHBbIM cTakaH 8,
BBIXO/IHAsI TPyOKa KOTOPOTO YKJIAJAbIBAETCS B CIMBHOMN JIOTOK. BU3yallbHBIN KOHTPOJIb CKOPOCTH MOJa4u
AHAIM3UPYEMON KUJIKOCTU U KOHTPOJIBHBIX PAaCTBOPOB B U3MEPUTEIBHYIO KAMEPY OCYLIECTBIISETCS ITyTEM
[I0JICYETA KOJIMYECTBA KaIlellb BHITEKAIOLIUX Yepe3 BbIX0JHOW HocuK 10 3a 1 Munyrty.

Cxema MTHEBMOTHUIPABINYCCKUX COSAMHCHUN TpEJCTaBlieHa Ha puc. 4.2. AHanmuzupyemas
KUJKOCTh Yepe3 BXOAHOM 1mTyep 9 mocrynaeTr B TPOMHUK 15, KOTOPBIM COEAMHEH C TepeTUBHBIM OauKOM
14 u perynstopom pacxona 12. M3numiky aHanu3upyeMmon KHUAKOCTU 4Yepe3 IpPeHaKHYI0 TpyOky 16 u3
nepeauBHOro 0auka 14 ciuBaroTcs B cTakaH 8 U B JIOTOK. biaronaps aTomy odecrieunBaeTcsi HOCTOSIHCTBO
JIABJICHUSI aHATM3UPYEMOH >KMJIKOCTM Ha BXOJE B perynarop pacxona. [lpum yBennueHum pacxoja
aHAJIM3UPYEMOU KUJKOCTH YMEHBIIAETCS] BPEMSI TPAHCIIOPTHOT'O 3aa3bIBaHUS.

Jlna 3anonHeHust BD crenuanbHBIM pacTBOPOM  MPEIYCMOTPEH 0adyOK C KPBIMIKOW. AHcCamMOIb
AJIEKTPOJIOB C TOMOIIBIO PAa3beMOB COEAMHEH C OJIOKOM MpPEIBApPUTEIbHBIX YCHUIHUTENEH 1, KOTOpBIN C
IIOMOIIbIO KaOeJsl COEQUHEH C U3MEpPUTENbHBIM ycTpoiicTBoM 19. Jlns ocymiectBienus usmepenuii pNa
B TIIyOOKO 00€CcCOJIeHHOW BOJie MPeAyCMOTpeHa Kamepa Mo/IelauyuBaHus 3, yCTaHOBJICHHAs HA JIMHUU
NoJlayMl aHAJIM3UPYEMON XKUAKOCTU. Psamom ¢ kamepoil 3 pacnosio)keHa €MKOCTh JUIsl amMMHuaka 4 ¢
KPBIIIKOM, 3aKPBITON 3ariayIIKON.

bnarogaps npuMeHEeHHIO TaHHOM MHEBMOTHIPABIMYECKON CXEMbI B COYETAHUU C UCIIOJIb30BAaHUEM
TOPLIEBBIX MHWHUATIOPHBIX 3JEKTPOJIOB, YCTAHOBJIEHHBIX B IMPOTOYHYIO H3MEPUTEIbHYIO Kamepy,
anamu3zatop [TAUC-01pNa obecnieunBaer:

v’ BO3MOKHOCTbH TIPOBEJICHHST H3MEPEHHH, KaK B MOTOKE, TaK U MAJIbIX MPOOaX JKUIKOCTE;

v . BO3MOKHOCTB [IPOBEJICHUSI H3MEPEHHI B TITyOOKO 00ECCOIIEHHBIX BOJIAX B YCIOBHSX, HCKITFOUAOIIMX
OKHCJIEHHE TTPOOBI aTMOC(HEPHBIM BO3TyXOM;

v\ ymoGCcTBO W OBICTPOTY TPOBEIEHHS TPAIyHPOBOK CEHCOPOB MO KOHTPOJBHBIM PacTBOpPaM
noaaBaeMbiM B UK.

v\ DKOHOMHMYHBIA PacXoJl aHAJIM3UPYEMOM KUAKOCTH U PACTBOPOB PEAreHTOB SKOHOMHBIA Pacxoj
KOHTPOJIbHBIX PACTBOPOB.

v ymoGcTBO B paboTe, COUETAIONIEECs C MPOCTOTON U OMEPATHBHOCTHIO MPOBEICHHS MEPOIPHUSTHIA MO
MEXpETIaMEeHTHOMY 00CTyXHBaHUIO aHanu3aropa. Ilpu 3ToM gocTuraercs cymecTBeHHas SKOHOMUS

BpPEMCHH, 3aTpavYnBaCMOI'0O Ha O6CJ'Iy>KI/IBaHI/Ie aHajM3aTtopa.

Tlomenyuomempuuecxuti Ananuzamop Honnoco Cocmasa [NAUC-01pNa
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Puc.4.2. Cxema NHeBMOTHAPABJINYECKUX COeTMHEHUI

1. MpenBapuTENBbHBINA YCHIUTENb, 3. Kamepa To/IIeTaYNBaHNS, 4. eMKOCTbH JJIs aMMHUaKa,
5. B3MepuTeNbHAs KaMepa, 6. norenunomerpudeckuii cencop pNa IICpNa, 7. mepembluka, 8.
JpEeHaXHbIH CTaKaH, 9.Bxomno#t mrymep,  10. BeixogHo# Hocmk, 11. G6adok pactBopa BD, 12.

perynsTop pacxonaa, 14. mepenmuBHOE ycTpoWcTBO mpoOsl, 16. npeHaxHas TpyOka, 19. m3mepurenpHOE
YCTPOMCTBO.
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4.2. OnucaHue CBOMCTB U KOHCTPYKLIHMHM H3MEPUTEIbHOI0 YCTPOHCTBA aHAIU3ATOPA.

W3mepurenbHOe yeTpoicTBO (puc. 4.3) HMEET NPOYHBIMA, JINTON MbLIEBIArOHEITPOHUIIAEMBIH
kopnyc 1 crenenu 3amuthl IP-65. Ha nunieBoli manenu aHanu3aTopa pacnoiokeH rpaduuecKuil TUCTieh
2 v xnaBuatypa 3. Jlucruiei 1 KHONKY KJIaBUATypPhl UMEIOT TOJICBETKY, YTO OOJIErYaeT Mmojib30BaHMe
aHaJIM3aTOPOM B 3aTEMHEHHBIX NoMenieHusax. Kopryc anainzaTopa COCTOUT U3 IBYX OTCEKOB,
TEPMETHYHO COCTMHEHHBIX MEXTy COOOH ¢ TOMOIIBIO YeThIpeX BUHTOB. Ha HIkHel O0KOBOI CTCHKE
HUKHETO OTCEeKa KOpIlyca pacriojIoKeHbl FTepMOBBO 5 Kabels MpeIBapuTeIbHOTO YCHUIIUTENS], TEPMOBBOJ]
8 s moKiIroueHus Kaless MUTaHus, pa3beMbl 7 TOKOBOTO BBIX0/1A, CYXHX KOHTaKTOB» U IIU(PPOBOTO
kaHayia RS-485(USB). bnaronapst TakoMy pelieHuIo 00ecredrnBaeTCcsl HaCKHAs 3aIIUTa OT BO3MOYKHOTO

Moraga"uvsd BJIard BHYTPb KOPITyCa.

@ 4 R
AFRATISATOR MOFHFHOI® GCOCUTABA

OTMEHA BB0OA
21.2°C @
8.000 pHa

23 36 17.08.17.

(2

oF
NAWGC =01

(@AH ® b -

F - =Tz
o

Puc. 4.3. BHemHuii Bu U3MepuTeIbHOro yerpoiictea anaausaropa [IAUC-01pNa.

©

1 — Kopnye, 2 — I'paduueckuii qucrieit, 3 — KinaBuarypa, 4 — MoHTaXHbIE IETIH,S —

I'epmoBBOI Kabemns mpexycunutens, 6 — Pazbembl uatepderico. 7 — BBoa nutanusl.
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Wutepdeiic Ilonb3oBatens W MporpaMMHOE OOECIIEUCHHE PEATM3yIOT BBIMOJIHEHUE CIEAYIOIINX

GyHKIMA 1 peXUMOB pabOTHI aHATM3aTOpA:!

(AT)

WU3MEPEHUE CUTHAJIOB TIOTCHIIMOMETPHYECKMX CEHCOPOB W  JlaTUYMKa TEMIEpaTypbl, UX
npeoOpa3oBaHue U OTOOpaKEHHE Ha JTUCTIIIEE;

CaMOJMarHOCTHKY pab0TOCIIOCOOHOCTH aHAIM3aTOPa U aHCAMOJIsi CEHCOPOB;

BBIOOp M3Mepsiemoid BenuuuHbl: pNa, M/, /i1 ninm mB;

IpaJlyHpOBKY aHAJIM3aTOpa 10 OJAHOMY, IBYM WJIH TPEM PacTBOpaM;

aBTOMATHYECKYI0  TEMIIEPATypHYI0 KOMIEHCALMI0 C YY4eTOM H3MEHEHHs  KOOpIUHAT
M30MOTCHIIMATHHON TOYKY MIPH U3MEHEHUU TEMIICPATyphl aHATH3UPYEMON KUIKOCTH;

npu cMeHe aekTpoga pNa IT0ocTaTOYHO BBECTH €ro IAcIOpPTHBIC JaHHBIE C KJIABUATYPbI
aHaJIM3aTOpa M BBIMOJHUTH ABTOMATHUYECKYIO TPAJYMPOBKY IO JBYM pacTBopam. JlanbHelrias
HACTPOMKa CHCTEMbI TEPMOKOMIICHCAIIMH BBITIOJIHICTCS aBTOMATH4YeCKH, n30aBisis [loTpeOuTers
OT TPYAOEMKHX PYTHHHBIX METOJMK HACTPOUKH KOOPIWHAT U3OMOTCHIIMAILHOW TOUKH;
BO3MOKHOCTh MpoOBecHHs n3MepeHuii pNa B riry0oko 00ecCOICHHO BOJIE;

HACTPOMKY cTaHaapTHOro TokoBoro Bbixoma (0-5, 0/4-20 MA) Ha TpeOyeMblil aMana3oH
M3MEPEHHUs C BO3MOXXHOCTHIO aBTOMAaTHYECKOTO H3MEHEHHsI MacmTaba IIKaidbl caMoIucCIa B
Clydyae MPEBBIINICHUS [HaNa30Ha HU3MEPEHUS C OJHOBPEMEHHOM CHUTHAJW3alWel aBapUUHOU
CUTYaIlUH;

YCTAaHOBKY BEpPXHETO M HIDKHETO TMpefeNoB cpaldaThlBaHMsS CHTHAJIHM3AIUHM, Tepeaady
PETYJIHPYIOMINUX CUTHAIIOB C TIOMOIIBIO «CYXUX KOHTAKTOBY;

JTUCTAHIIMOHHYIO Tepenadyy WH(OpMauu Ha KOHTPOJUIED WM TEPCOHATBHBIA KOMITHIOTED C
noMoIpio 1udposoro kanama RS-485/USB;

MPOTOKOJIIMPOBAHUE PE3YyJIbTaTOB M3MEPEHUN B SHEPrOHE3aBUCHUMYIO MaMATh C BO3MOXKHOCTBIO
nepenaun Ha [1K v BbIBosIa Ha UCIUIel aHAMM3aTOpa B TAOJIMYHOM BHIE;

3aIUCh PE3YNIbTATOB H3MEPEHHI B AJIEKTPOHHBIN OJOKHOT C BO3MOXXHOCTBIO TIepejauu JaHHBIX Ha

[1K u BbIBO/IA HA THUCIUIEN aHATU3aTOpA.

4.3. Onucanue cBOMCTB U KOHCTPYKLIMH M3MEePHUTEIbHOI KaMepsbl ¢ aHCaM0JieM CeHCOPOB.
BHeunuil Bua n3aMepuTeNbHOM KaMepbl ¢ aHcaM0JieM CEHCOPOB MOKa3aH Ha puc. 4.4.
AHcaMOJIb CEHCOPOB, COCTOUT W3 m3meputensHoro dekTpona 6 (IICpNa), matunka Temmeparypsi

17, BcmomorarenpHOro osiektpoaa (BD) 18 xoTopele ycTaHaBIMBAIOTCA B MPO3PAYHYIO

u3mepurensuyo kamepy (MK) 5. Jlatunk temneparypst 17 u cencop IICpNa 6 ycranasnusator B UK c

MOMOIIbI0 OallOHETHBIX coelnMHEHUU. [Ipyu 3TOM YyBCTBUTENBHBIE YAaCTH CEHCOPOB BBICTYHAIOT B OKHa

UK. BD 18 ycranaBnuBaroT B BepxHIo yacth MK, kotopas mpencrtaBiseT co0OM IMUIMHAPUUYECKYIO

€MKOCTh, 3allOJIHEHHYIO pacTBOpOM Ui 3amosnHeHus BD. PesepB pactBopa Haxoxutcs B Oauke 11. B

Tlomenyuomempuueckuti Ananuzamop Honnoco Cocmasa IIAUC-01pNa
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BEpXHEH 4YacTH Kamephl MOJIIECTauMBaHMs YCTaHOBJECH peryiasTop pacxoxa 12, a cOOKy eMKOCTb s

ammuaka 4. Cam3y UK pacnonokeHa mepeMbluka 7/, COCIUHSIONIAS KaHaJdbl M3MEPUTEIBHOTO 6 U
BcriomMorarensHoro 18 snexktponoB. Beixos aHau3upyeMoi ®KUAKOCTH OCYIIECTBISIETCS Yepe3 BHIXOJHOU
Hocuk 10. lng momaum B UK amamusupyeMoil KHAKOCTH B BEpXHEH YacTh perynsaropa pacxomga 12
IPEyCMOTPEHO KOHUYECKOE OTBEPCTHE, B KOTOPOE BCTABIISIETCA IITYLEP OT TPOMHUKA NEPETUBHOTO
yCcTpoiicTBa Wi OT 06ayka ¢ KOHTPOJbHBIM pacTBOPOM. AHCamMOJIb CEHCOPOB BMECTE C aHAIM3UPYyEeMOU
KUAKOCTbIO U pacTBopoM BD o006pasyror cbOanmancupoBaHHYIO IuddepeHIHaTbHYI0 TalbBAHUYECKYIO
sueriky (JI'51), koropas obecnieunBaer ananuzaropy [TAVC-01pNa BBICOKYIO TOYHOCTh U CTaOMIBHOCTD

nokazanuii mpu m3mepeHusx pNa B rirydoko obecconennbix Bojgax TOL u ADC.

Puc. 4.4. UsmepurtenbHas kamepa ¢ aHcam0j1eM CEHCOPOB.

3. Kamepa nmoamenaunBanus, 10. BBEIXOIHOM HOCHK,

4. eMKOCTh /IS aMMHAKa, 11. 6auox pactBopa BD,

5. m3meputensHas kamepa UK, 12. perynarop pacxona,

6. morernmomerpuueckuii cencop pNa I[ICpNa, 17. natunk temneparypsr 1T,

7. IepeMbIUKa, 18. BcioMoratenbHbIH 31eKTpoa BO,
20. kabenmu.

Tlomenyuomempuuecxuti Ananuzamop Honnoco Cocmasa [NAUC-01pNa
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4.4, OnucaHue KOHCTPYKIHMHU CEHCOPOB.

[Ipu wum3Mepenusix pNa B KauecTBE M3MEPUTEIBHBIX AJIEKTPOJOB HCIOJB3YIOTCS TOPLEBbIE

MOTEHITMOMETpHUECKHE ceHCopbl, BhimyckaeMbie OO0 «Dupma «Anbha BACCEHC» mo opuruHasibHOMY

criocody [1].
f)
Puc. 4.5. IloreHUMOMeTPUYECKHUI CEHCOP.
— s || c 1. Kopmyec, 2. GaifoHerT, 3. mrudT,
= o 4. pe3uHOBOE KOJIBIIO, 5. MeMOpana, 6. Pt-anektpon,

7. TepMucTop, 8. pazbeMm.

D
Co

Koncrpykuusa IICpNa saBistercs 06a3oBoit

MOJIETIBIO MOTEHIUOMETPUUECKHIX CEHCOPOB,
JlaT4vKa TEMIIEpaTyphl.

[ToreHIMOMETpUYECKHE CEHCOPBI pNa
MIPEICTABISAIOT COOON MOHOCENEKTUBHBIE AJIEKTPO/IbI
TOPLIEBOTO THUIMA, C YYBCTBUTEIbHOW MeMOpaHOW U3

MOHOCEJICKTUBHOTO CTEKJIA, BHIMIOJIHEHHOW B (opme

II0CKO BeIMykioro aucka. Buemnuit Bua IICpNa mnokazan Ha puc. 4.5. CrexnsHHas yactb [ICpNa
BMOHTHPOBaHa B IUIACTMAaccoBbIi Kopmyc 1, 3ammmarommii ero ot nospexaeHuil. [ICpNa
ycranaBiuBaetcs B MK ¢ momomipio OalloHeTHOro coeauHeHUs 2, cHaO)keHHoro mnpyxuHou. Ilpu
ycranoBke [ICpNa B UK HeoOxonuMo coBMecTuTh ABa mtudra 3 Ha O0KOBOM MMOBEpPXHOCTH OailoHeTa 2 ¢
cooTtBeTcTBytomuMu nasamu B UK. Jlanee, ¢ nerkum ycunuem BcraBuTh [ICpNa u 3adukcupoBats ero B
UK, nosepuys Ha yrou 10-15°. 3a cuer ycunust py>kuHbl 6aiOHETHOTO COEIMHEHHS PE3UHOBOE KOJIBIIO 4,
pacrionioskeHHoe B TopueBoil yactu IICpNa yrioTHseTcs U 4yBCTBUTENbHAs MeMOpaHa 5 TepMETHYHO
3akpbiBaeT okHO B UK.

Konctpykimsa [T otnugaercs ot 6azoBori moaenu [ICpNa Tem, 9ro B TOpIIEBYIO YacCTh

CTEKJSIHHOM THWJIb3bl BHAsH IOJYNPOBOJHUKOBBIM TEepMHUCTOP 7 W omopHeld 3nektpoy OD. B

KOHCTpyKTUBHOM ucnionHenuu T ananornuen I1CpNa.

4.5. Onucanue KOHCTPYKIUM BCIIOMOTaTeJIbHOIO U ONIOPHOIO0 3JIEKTPO/10B.
Buemnnit Bun BD noka3zan Ha puc. 4.6.

BcenomorarensHblii anekrpos (BJ) npeacrasnser coboit CTEKIIHHYIO TPYOKY, B KOTOPYIO 3a/ielIaH

xjopcepeOpsiHbIil d5ekTpo. CTekIssHHas TpyOKa BMOHTHPOBaHA B TUIACTMACCOBBINA KOpIyC 1, Ha KOTOPBIi

OJICT KOJIIMAYOK 2, 3aroJHEHHBIN pacTBOpoM 3amoiHeHus BD, naceimennsiii AQCI. s nmpeaoTBpanieHust
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pacTBOpEHUS XJIOPCEpeOPSHOTO MOKPBITUS AMEKTPOA, B KOJIMAYOK 2 100aBI€HO HEOOBIIOE KOIUIECTBO

kpuctaioB AgCl. B TopueBoii yacTu Kosmadka 3aKpervieHa Mmopucras neperoponaka 3. Ha Gokosoit
ITOBEPXHOCTU KOPITyCa BBIIOJIHEHO ApeHakHOe oTBepcTue 4. Ha BHEIIHEN MOBEPXHOCTH IJIaCTMACCOBOTO
Koprmyca 1 3aKkperuieHO KOJbLO 5 W3 CHUIMKOHOBOM pE3MHBbI, ¢ MOMOIIBI0 KoToporo BD repmernuno
YCTaHABJIMBAIOTCA B EMKOCTb C PacTBOPOM JJisl 3anosiHeHus BO, pacnonoxennyro B BepxHer yactu UK.
[lepen ycranoBkoil snekTpoga 6adok pactBopa BD 3amonHsieTcss pacTBOpOM 3aMOJIHEHUS O METKH.
ITepen YCTaHOBKOH BO pEKOMEHTyeTCSA CcMasaThb
5 @ @ @ @

FEpPMETU3HUPYIOIIEE KOJIBIO 5 TOHKUM CJIOEM Ba3eiaMHa WU

BaKyyM-cMa3Ku. BD BBIXOIUT M3 CTpPOs IpPU NEPECHIXaHUU U

JOJIDKCH IIOCTOAHHO OBITE NOTrpYy’KECHHBIM B pacTBOp

3aIl0JTHEHHUS. B KOMILJICKT BD IPUKJIA/IbIBAETCS
TPaHCIIOPTUPOBOYHBIM  KOpIIyC, pacTBOp [UIsl 3aIllOJIHEHUS

konnauka BO u pe3uHoBas npoOka.

Puc. 4.6. BcnomorareJibHbIi 3JIEKTPO/.

1. Kopriye, 2. xonmadok, 3. MOpHUCTasi MEPEropojIka,
4. IpeHa)KHOE OTBEPCTHE, 5. YIUIOTHUTEIBHOE KOJbIIO,
6. pazpem, 7. YIULIOTHUTEIHHOE KOJIBIIO.

4.6. llpuHumun padoTsl aHAIU3ATOPA
[IpuHumn paGoThl aHaMU3aTOpa OCHOBAH HA MOTEHIIMOMETPUYECKOM METOJIE aHajli3a BEILECTB.
CymHOCTh METOJIa 3aKJII0YaeTCsl B M30MPATEIbHOM ONPEEICHUN aKTUBHOCTH MOHOB B aHAJIM3UPYEMOM
KHUJIKOCTH TI0 U3MEPEHUSIM DHJIEKTPOABIKYIIEH Cuiibl TudepeHnaTbHON TralbBaHUUECKOW sUSHKH
(AI'S1), obpa3zoBaHHON MHAMKATOPHBIM (M3MEPHUTEIBHBIM), BCIIOMOTaTEIbHBIM U OMOPHBIM 3JIEKTPOAAMH,
HNOTPYXEHHBIMHU B MCCIEAYEMYIO KHUAKOCTh. [Ipy MCHOIB30BaHUM B Kaue€CTBE NHIUKATOPHOTO, 3JIEKTPOa
cesnekTuBHOro K moHam Hatpus, DJC 'Sl pyHKuMOHANBHO CBsI3aHA C aKTHBHOCTHIO MOHOB HAaTpus B
UCCIIEyEMOH )KUJIKOCTH YPaBHEHHEM
E = Eo - R T/FIn(@"*") = Eo + 2,3-R-T/F-pNa, (1)
rae: E — OJIC ranpBannyeckom sueiiku, MB;
Eo — pasHocTth mnoreHnuanoB, BKIoyaromas noreHuuan B3, 03, muddysnonHoro
MOTEHIIAAJA KUJKOCTHOIO COEIUHEHMS, TIOTEHIIMAI aCUMMETPUU U JIp. IPU CTaHAApPTHBIX
YCIIOBUSIX,

pNa = - Ig(a™*")

Na+
a - AKTUBHOCTH NOHOB HATpuUH,

- moka3zarenb pNa,
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R — yHuBepcanbHas ra3zoBasi IOCTOSIHHAS,

T — Temneparypa, °K,
F — uucno ®apanes.

Jns olecrieyeHus: BBICOKOM TouHOocTH H3MepeHHit pNa B riiyOoko 00€cCONEeHHBIX BOJaX B
ananusarope [TAUC-01pNa ucnons3yercs nuddepeHnunansHas raapBanudeckas sueiika. IJ1C sueiiku u
curHas JIT ycunuBarotcs B npensaputenbHoM ycuinrtene u nojgatorcs Ha ALIL [Tocne Beiuncnenuii no
ypaBHeHuo (1) pesynpTaThl pacuera pNa M uU3MepeHHOE 3HAa4YCHHE TEeMIIepaTypbl OTOOpa)kaloTCs Ha
nucIUiee aHanu3aropa. Pe3ynbrarbl u3MepeHuil MOTyT Tak)Ke€ BBIBOAMTHCS Ha JUCIUICH aHaluM3aTopa B
JIPYTUX EIUHHIAX, BHIOPAHHBIX OMEPATOPOM B MEHIO «YCTaHOBKH». OIHOBPEMEHHO pPe3YIbTaThl
u3MepeHuil npeobpasyercs B TOKoBbIM curHan 0 — 5 wim 0/4 —20 MA. Pesynbratel usmepenuid pNa B
UGpPOBOM BHJIE MOTYT TepeaaBaThcsi B Kommbiotep uepe3 RS-485(USB). Pesynbrarhl H3MepeHHid TakxKe

MOTYT 3aIIMCHIBAaThCS B YHEPTOHE3ABUCUMYIO MAaMATh B (pOpMaTe MPOTOKOIA ¥ B AIEKTPOHHBINA OJIOKHOT.

5. YKABAHUE MEP BE3OITACHOCTHU U PEKOMEHJAIIUUA 1O OKCIIVIYATALIUN
AHAJIN3ATOPA.

5.1. Dkcrutyatanus aHanu3aTtopa 0e3 O03HAKOMJIGHHS C HACTOSIIMM PYKOBOACTBOM HE
PEKOMEHTYeTCH.

5.2. TexHuueckoe 00CIyKMBaHUE aHAIM3ATOPa U PEMOHTHbIE PabOThl JOKHBI POBOJUTHCS NMPU
OTKJIFOUEHHOM TUTaHUH.

5.3. Ilepen BKIIOYEHHEM aHAIU3aTOpa B CETh CIENYyeT MPOBEPUTH MPABUIBLHOCTH YCTAaHOBKHU
MPEOXPAaHUTENS], COXPAHHOCTH M3OJISIMNA CETEBOTO IITHYPA U BIJIKH TTOIKITFOUYEHUS K CETH.

5.4. Ilpu sKCIuTyaTallMy aHAIN3aToOpa 3aNPeIlaeTCs:
- MPOU3BOJUTH COEIMHEHHE U pa3benHEeHHe Kabeneil Mpyu BKIIIOYEHHOM B CETh aHAJIN3aTOPE;
- 3aMBIKaTh KOHTaKThl TOKOBOTO BbIX0J1a M1 RS-kaHana npu BKIIOYEHHOM B CETh aHAJIN3aTOPE;
- paboTaTh C HEUCIIPaBHBIM aHAIU3ATOPOM.

[Tpu oOHapy>KeHNH HEUCTIPABHOCTH HEOOXOAUMO BBIKITFOUNTH aHAIM3AaTOP M BBI3BATh CIICIIUAITUCTA.

5.5. He nomyckaercs:
- MPUMEHSTH IIHYP U COSIUHUTENbHBIE KaOeH ¢ MOBPEKACHHON U30IIAIINeH;
- MPUMEHSTh HECTaHJAPTHBIE MPEAOXPAHUTEINH.

5.6. Ilpu pabote ¢ [ICpNa crnenyer cobroaaTh OCTOPOKHOCTH, 0Oeperasi CTEKISHHYI0O MEMOpaHy
ot yaapos. [Ipu gnmurensnom xpanenun [ICpNa B Hepabouem coctossann HeoOxoaumo goctatb [ICpNa u3
M3MEPUTENbHON KaMephbl U OJIeTh Ha €ro YYBCTBUTEIBHYIO YacTh PE3WHOBBINA KOJIAYOK, 3alOTHEHHBIH

IUCTUILTMpOBaHHOM Booil. Henb3s xpanuts [ICpNa B "cyxom" cocTosHuu.
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5.7. Ilpu paboTe M MEXPErIaMEHTHOM OOCTYXHBAaHUM CEHCOPOB HE JOMYCKAeTCs NPHUKIAIbIBATh

MEXaHUYECKHEe YCUIIUS K KaOelo.
5.8. Bo wus0exaHue 3arps3HEHUs DJIEKTPOJHONW CHCTEMbl HE JOIMYCKAeTCsl NpUKacaTbcs pPyKaMu K

YyBCTBUTEJILHON IIOBEPXHOCTH 3JIEKTPOOB.

6. MIOAI'OTOBKA K PABOTE.

6.1. O6ume TpedoBanusi Kk ycraHoBke anaiu3zatopos [IAUC-01pNa.

Amnamuzatopsl [TAHMC-O1pNa Moryr ycraHaBIMBaThCS B JIAOOPATOPHBIX HIIM MPOMBIIIJICHHBIX
YCIOBHAX “NIO0 MECTY” WJIM Ha muTe. PaccTosiHue Ha KOTOPOE Ta30KUIKOCTHOW OJIOK MOKET OBITh y/AaJIeH
OT M3MEpPUTENBHOIO YCTPOMCTBA ompenenserca IIMHOW Kalens mpeaBapurtenbHoro ycuiurens. Kb
JIOJIKEH OBITh 3aKPEIJICH B BEPTUKAJIHLHOM IOJIOKEHHUU.

[Ipu npoBeaeHnH HeNpepbIBHBIX U3MepeHuii pNa B MOTOKe KUIKOCTEH, pEKOMEHIYETCS Ha JINHUU
BXOJa AaHAJIM3HPYEeMOW TMPOOBI YCTAaHOBHUTH PETYISATOP JAaBICHHA (IpOCCeNb) W XOJOAMIBHHK.
XONOAMIBLHUK J0JDKEH 00€CIIeurBaTh OXJIaXIEHHE aHATM3HPYEMO po0Obl 10 Temmeparypsl 5 — 50°C. C
LEJIbI0 YMEHBILIECHNS BPEMEHU TPAHCIIOPTHOTO 3aMa3bIBaHUsI PEKOMEHYETCSl aHAJIIM3aTOp YCTaHABIMBATh
B HEIMOCPEJICTBEHHOU OJIM30CTH OT mpoOooTOopHOM Touku. st moaBoaa ananuzupyemoit mpoosl k [Kb
JIOITYCKAeTCsl WUCIOJB30BaHUE TPYOKHM W3 HepkaBewined cranmm wiu TuoOkod Tpyoku u3 [IBX ¢
BHYTPEHHUM JIMaMETPOM HE MeHee 4 MM U TOJIIMHON CTeHKH He MeHee | MM. CiMB aHanu3upyemou
npoObl JOIKEH ObITh CBOOOJHBIM. It 3TOro JIOMyCKaeTcs MCIOJIb30BaHME TPYOKHM C BHYTPEHHHM
JTMaMeTPOM HE MEHEE 4 MM.

6.2. YcTraHoBKa H3MEPUTEIBLHOTO ycTpoiicTBa anaau3atopa ITANUC-01pNa.

HsmeputensHoe yctpoiictBo ananmuzaropa [TAWC-01pNa (cm. puc. 4.3.) BBINOJIHEHO B TePMETUYHOM
OOKkce HMEIOIIEeM [JBa OTCeKa: BepXHMM M HWKHMA. Ha nuieBoil NMOBEpXHOCTH BEpPXHEro OTCEKa
pacroniokeH rpaduueckuil nucrieil u kiaBuatypa.. B HikHeM otceke (puc.6.1.) pacronoxxeHsl pa3beM 3
st nonkitouenuss IIY u mpenoxpanutens 1. Ilpu Beimycke ¢ TPOM3BOJCTBA IPEAOXPAHUTEIND
YCTaHABJIMBAETCS B MOJOKEHNUE, COOTBETCTBYIOIIEE MUTAHUIO aHanmn3aTopa ot cetn 220B 500y

Ha paccrosinun He Oonee 1.5 M oT aHanmu3aTopa KpensT cereByro po3eTky 220 B nnu 36B. Ecnu nutanue
aHanmu3aTopa OyzaeT ocyuiecTBIATheA OT ceTd 36B 50 ['u, HeoOxoaumo npenoxpanuTens 1 ycTaHOBUTH B
COOTBETCTBUU C MAPKUPOBKOM.. [IJis TocTyna B HIXKHUN OTCEK HEOOXOIUMO OTKPYTUTh BUHTHI U, IOTSHYB
Ha ce0s1 BEpXHUU OTCEK, OTKUHYTh €ro Ha MeTsIX

Kabenu TOKOBOro BBIXOAA, pelle «CyXUX KOHTaKTOB», LU(POBOro uHTepdeiica mnojcoeanHseTcs
COOTBETCTBEHHO K pa3beMaM Ha KOpPIIyCE aHalIu3aTopa B COOTBETCTBMM C puc. 6.2 Jlyig craHgapTHBIX
TOKOBBIX BBIX0J0B 0/4 - 20 MA wmm 0 - 5 MA cyMMa COTNIPOTHBIICHHI PETHCTPHUPYIOLIEro Mpudopa u

OMHYECKOTO COTPOTUBIICHUS Kabels He JoikHa peBbimath 700 OM uinm 2,5 KOM COOTBETCTBEHHO.

Tlomenyuomempuuecxuti Ananuzamop Honnoco Cocmasa [NAUC-01pNa
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% - 4

Puc. 6.1. Huxknuii oTcek aHaiauszaropa.

1 — [IpenoxpaHuTesb B MOJOKEHNUH, COOTBETCTBYIOLIEM pexumy nutanus 220 B,
2 — OTCeK dJeMeHTa MUTaHUS YaCOBOW MHUKPOCXEMBI,

3 — [Inara npexycunuteneil ¢ pa3bEMOM.

6.3 Brillouenune aHaJim3aropa.
Britouenne aHanm3aropa OCYIIECTBISICTCS TOJCOCAMHEHWEM BWJIKH aHaIM3aTopa K pO3ETKE C
HanpspkeaneM 220B gacroToit 50 I

Ha puc. 6.2 mokazaHo nmoakitoueHue HHTephencoB.
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Puc. 6.2. Iloakawovenue nurepgdeiicos.

1. BBoa ceHcopa Wiy BHEUTHETO U3MEPUTEIHHOTO OJIOKA.
1.1. KaGenbHbll BBOJ ¢ BHYTPEHHUM MOJKIIOYEHHUEM.
1.2. lludposoii uHTEepdelic ¢ BHEITHUM ITOIKITIOUECHHUEM.

KonTtakr | Haznauenme
1 A
2 -
3 B
4 -

2. I[Togxmouenue nudposoro uatepderica RS-485 u USB.

Konrakr | Haznauenne LBeT xabens
1 A/ USB-D+ OpaHXeBbIii
3 B /USB-D-— beno-opanxeBblii
4 GND
6 +5B
3. [NoaxiroueHne KOHTAKTOB pele.
Pene 1 Pene 2
Konrtakt | Haznauenue Konrakt Haznauenue
1 OO6mwmit 2 OO0t
3 Hop. 3amMkHYT 5 Hop. 3amMkHYT
6 Hop. pazoMkHYT 7 Hop. pazoMkHYT
4 —
KonTakT | Haznauenne LBeT xabemst
1 + OpaHrKeBbIii
3 — beno-opaHxeBblii

5. KaGeinbHbIl BBOJI NUTAHUS.
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7. HACTPOHUKA U YIIPABJEHUE PEXKUMAMMU PABOTHI AHAJIU3ATOPA.

7.1. BkjroueHue aHAJIM3aTOpa U MHTepdeiic mMporpaMmal

Bxirounte ananmsatop. Ha rpaduueckom aucruiee oroOpasuTcs JoroTun ¢GupMbel «Anbda
BACCEHC». 3areM aHanu3aTop NepelieT B peXUM U3MEPEHHS U Ha JUCIUIEE HOSIBATCS PE3yJbTaThl
uzmepenus pNa (M/n,I'/n,371¢), Temnepatypsbl, a Takxke BpeMms u aata (cM. puc. 7.1).
—— HWHaukaTop BeIX0/a 32 Mpeesbl Tuarna3oHa MKaibl CaMOIHCcHa
WunukaTop BKIIOYSHHUS (BBIKIIOYEHHS ) 3ByKOBOW CHUTHAIHM3ALUH

WMHaukaTop MpoTOKOIMPOBAHUS PE3YJIbTATOB U3MEPEHHI B TAMSTh

WuankaTop npeBbIIIeHNs TOPOTOBBIX YPOBHEH CUTHATM3AINN
WNHukaTop BKIIOYESHHUS SIEKTPOHHOTO OJIOKHOTA

NuaukaTop ommOku

v v v I
= E E 2 3 3 IZE < CTpoKa «MKOHOK» U IOKa3aHUs TEMIIEPaTypbl
| ]

2 3 2 2 < [lokazaHus aHAIM3aTOpa B BEIOPAaHHOM
CANHUIC NU3MCPCHUSA
. pHa

14-02 12.10.0& < Bpewms, pmara wu Temmeparypa K KOTOPOM

MPUBOASTCS PE3YJIbTAThl U3MEPEHHH

Puc. 7.1. Okno pe3ynomamos uzmepenus

CrpaBa ot aucruies aHanu3aTopa (cM. puc. 4.3) pacnoyiokeHa KiaBuaTrypa, coCTosIas 13 eCcTh
KkHOMOK. C OMOIIIBIO 3TUX KHOMOK BhI ynpasisiere padoToii aHanu3aTopa. Jucruieit u kiiaBuaTypa uMErT
MOJICBETKY, YTO CO3JaeT yaoOcTBa B padOTe C aHAIM3aTOPOM B 3aTEMHEHHBIX MoMmelleHusx. KHomku
KJIAaBUATYpPBhI BBIIOJHSIOT ClIeyIomne QyHKINHU:

MNOMCIICHUAX. Kuonku KIIaBUATYPhI BBITIOJIHAIOT CICAYIOIINC (1JYHKI_[I/II/IZ

<

- xHomka «BBOJl» Bemonnser ¢yakuuu Bxomxa B 'JTABHOE MEHIO, BBojma nmaHHBIX U
BBIOOpA OMINIT MEHIO,

C — xuonka «OTMEHA» BbImommsier (GYHKIMIO OTKa3a OT BBINOJHEHUS MpeJiaraéMbIX Ha JTUCILIee

JEWCTBUU M BO3BpaTa K MPEbIAYIIUM ONUMIM MeHio. HaxaTue u yaep:kaHue 3TOM KHOINKH B Ha)KaTOM
COCTOSIHUM B TE€UEHHE S5 CEK. OTKJIIYAeT 3BYK curHanuzanuu. [loBTOpHOE yaepkaHuE 3TOW KHOMKHU
BKJIFOYAET 3BYKOBOM CUTHAJ.

YeTbIpe KHOMKH, PACIIONOXKEHHBIE B yriaX poM0a, BHIMONTHIIOT (YHKIIUH TIEPEMENICHUS Kypcopa B

HaIpaBJICHUAX YKA3aHHBIX CTPEIIKaMU.

Tlomenyuomempuueckuti Ananuzamop Honnoco Cocmasa IIAUC-01pNa
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Ecnn ananuszatop TpeOyeT BBENCHMs 4YHMCIOBBIX 3HA4Y€HUH, TO
kHonkamu co ctpenkamu «BIIPABOy, «BJIEBO» BbiOupaeTcsi 3HaKOMECTO

JUIsi BBOAAa KOHKpeTHOHM mudpel. C MOMOIIBI0 3TUX KHOMOK TaKkKe

OCYLICCTBIIACTCA (bYHKI_II/IH MIpOJIMCTBIBAHUA  JAaHHBIX, 3allMCAHHBbIX B

> OHCPIrOHC3aBUCUMYIO ITAMATD.

v

Kuonku co crpenkamu «BBEPX», «BHU3» npu BBeAeHUM YUCIIOBBIX
3HAYCHUN BBINOJIHAIOT (DYHKIMIO «IIPOJHCTHIBAHUA» («OOJbIIE» M «MEHBIIE») U
BbI0Opa KOHKPETHBIX LIHU(P MM CUMBOJIOB.

B pexume «M3mepenune» npu Haxatuum kHonku «BHWM3» ocymectBisercs

3aIIMCh JaHHBIX B BHGKTpOHHBIf/JI OJIOKHOT.

OnnoBpemennoe Haxxkatue kHomok «BHU3» u «BBO/l» B HEKOTOPBIX OKHAx MO3BOJISIET BOWTH B

CJ'Iy>KC6HBIC MCHIO pa3JIMYHOI'0 HA3HAYCHU .

Bo BpCMmA pa6OTI>I AHAJIN3aTOpPa Ha AUCIIIICC MOTYT MOABJIATHCA COO6H.I€HI/IHZ

JK/TUTE - 310 cCOOOIIEHNUE MOSBIISETCS BO BPEMS CTAOMIIH3AINY ITOKA3aHHA.

CEHCOP HE IIOAKJIOYEH - 5>T10 coOOlIeHUE TMOSBISIETCS, KOTJa CEHCOpP HE IMOIKIIOUeH K

AHAJIN3aTOPY HUJIN TOBPEKIACH €TO KaOeJb.

ITonp30BaHue IIporpaMMHbIM HHTGp(I)GfICOM CBOOUTCA K BBI60py HYXHBIX ONuUMi B MEHIO U

OTBETaM Ha BOTMPOCHI, MpeJiaraemMble Ha JUCIUIee, ¢ TMOMOIIbI0 ABYX KHomok «Jla» (BBOJ) u «Her»

(CBPOC). Ilpu onucanuu unTepdeiica [lonp3oBaTens Hal WIUTIOCTPAIMEH KaXKIOTO0 OKHA yKa3bIBACTCS

LENOYKa OMIMMA, TPU BEIOOPE KOTOPHIX BbI BBI3BIBAETE ITO OKHO.

7.2. T1aBHOE MEHIO

OxHo n3mepennii = I'1aBHOe MeHIO

Jlna Bxoma B rnaBHoe MeHio Haxkmure «BBOJ/l». Ha nucnnee ananmzaropa MOSIBUTCS OKHO,

**PI[AEHOE MEHK*™* **I'JIABHOE MEHIO**, noka3annoe Ha puc. 7.2-1.
B 3TOM OKHE C MOMOIIBIO KHOIOK IEpeMEIICHHs
-E'I_[;r]:.:i: EI.I II_-II I:II:I: ;ﬁﬂa Kypcopa Bel MoxkeTe BHIOpaTh OJJHY U3 TISTH OMIHA.
l'ba v HpoOEBERM
H]_':II:I'I'I:IP:I:II[H]_:II:IEE.HHE Puc. 7.2-1. Okno «I'nagnoe menro»
EmormEoT

JAmnarnocruka - BXOJI B MEHIO

«IMATHOCTUKA» mo3Bonmutr BaM BBIOJHUTH JAMATHOCTHYECKHE TECTHI OTIACIBHBIX OJIOKOB

HU3MCPUTCIBHOT'O yCTpOﬁCTBa u SHGKTpO,Z[HOﬁ CUCTCMBEI.

Tlomenyuomempuuecxuti Ananuzamop Honnoco Cocmasa [NAUC-01pNa
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OxkHo u3mepenunit = IaBHoe MeHI0 = /lMarHocruka

**OHATHOCTHELA**

FCemcopa
Jriorimesd
INarari

B rmaBHOM MEHIO  BBIOEpHUTE  OMIIHIO
«IMATHOCTUKA» u naxmure «BBOJ». Ha
JICIIIIee aHajgu3aropa MTOSIBUTCS OKHO

** IUATHOCTUKA**,

Puc. 71.2-2. Okno «/luaznocmuxa

YeranoBku - Bxon B MeHiO «YCTAHOBKWM» no3oautr Bam BeIOpaTh e€AMHUIBI  U3MEpPEHUS,

BBECTH KOPPEKLHUIO W3MEPEHUH, HACTPOUTh MHTEP(EHCHbIE YCTPONUCTBA, YCTAHOBUTH YacChl, U BEPHYThH B

clIy4dac H606XO,Z[I/IMOCTI/I 3aBOJACKHUC HaCTPOﬁKH.

OxHo u3mepenuit = I['J1aBHOe MeHIO

FFYCTAHOEEH**
EoppeRIIMM HMEM-—HMH
EOMHMIT HEMePeHIMA
HurepdeHooE
HacoE .
SAE0Y. HacTpOMEH

= YCTaHOBKH
B rnmaBHOM  MeHIO  BbIOEpUTE  OIIIHUIO
«YcranoBku» u Haxmutre «BBOJ». Ha nmucmiee

aHasinzaropa nosiButcs okHo **YCTAHOBKUW**.

Puc. 7.2-3. Oxkno «YCTAHOBKH)»

I'panynmpoBkn - Bxox B MeHio «['paaynpoBkH» MO3BOSUT Bam mpoBecTH TIpaayupoBKY

aHAJIM3aTopa 110 OJHOMY, IBYM WJIM TPEM KOHTPOJBHBIM PAacTBOPaM .

OxHo m3mepennii = I'1aBHOe MeHI0 = ['pagynpoBku

**TPAN¥HPOBEA**

Fllo pacre. Z.0 pHa
I[Io pacre. L.0pla
I[Io £ pacTEopan
IIo 2 pacrTeEopan
EEOD HOHCTaHT

B TJIaBHOM MEHIO BBIOCpUTE ONIIHIO

«['panynpoBkn» u Haxmute «BBO». Ha nucnuee

aHanmu3aTopa nosBuTcs okHo, **['PAJIYIIPOBKA™**.

Puc. 7.2-4. Oxno «I'PAJIYHPOBKA»

IIporokosmpoBanne Bxox B MeHIO «[IPOTOKOJI» mo3BosnuT 3agaTh MHTEPBAI BPEMEHM IS

3arucu  peE3yjibTaTOB I/ISMepeHI/Iﬁ B OHCPrOHE3aBHCHUMYIO IIaMATb, OCYIICCTBUTH BKIIOYCHHE U

BBIKJIFOUCHUC PCKHUMaA IMPOTOKOJUPOBAHHA, BBIBCCTH JAHHBIC ITPOTOKOJIA Ha JUCILIEH aHajin3aTtopa u

KOMIIBIOTCP, a TAKKC YAAJIUTh JAHHBIC U3 3HepFOHC3aBHCHMOﬁ naMsTH.
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OxHo n3mepenuit = I['1aBHoe MeH0 = IIpoTrokoupoBanue

B  rmaBHOM  MeEHIO  BBIOCpUTE  OIIIMIO

*IIPOTOEOIL*

FESaTaTE HMEHTEPESTT
EREITHNYITR
EREOT DaHHEEN

(8 MCTHTR Puc. 7.2-5. Oxno «ITIPOTOKOJI»

«IIporokonupoBanue» u Haxmute «BBOJ/l». Ha

nuciiee aHanm3atopa nossutcs okHo *TIPOTOKOJI*.

DJIeKTPOHHBIA OJIOKHOT - BXOJ B OIIHUIO «JIEKTPOHHBIN BJIOKHOT» mo3soaur Bam
OCYIIECTBIISATh BKIIFOYCHHE U BBHIKJIIOUCHHE PEKUMA 3alMCH JaHHBIX B DJICKTPOHHBIN OJIOKHOT, BHIBOJIUTH
pe3ynbTaThl W3MEpPEeHUN Ha [UCIUIeH aHalau3aTopa U KOMIBIOTEp, a TakXKe YJIUTh JaHHbIE U3
HSHEPrOHE3aBUCUMON TaMSATU. 3amuCh JAaHHBIX B DJJIGKTPOHHBINM OJIOKHOT OCYIIECTBISIETCS B OKHE
«U3MEPEHUE» naxxaruem Ha kHonky « BHU3».

OxkHo u3mepenuii = IiaBHoe MeHIO =

SNEETPOHHEH BuiokHoT
EJIOEHOT B rJIaBHOM MEHIO

BLI6CpI/ITC OIIIIHIO

E::I I:I: JI:II::l I':[ TI; TE «I[IpotokonupoBanue» u Haxmute «BBO/». Ha
II poOCHMOTH aucIuiee aHajm3aropa TIOSIBUTCS OKHO

EHED.]I Ha EDHHEETEP OJIEKTPOHHBIN BJIOKHOT».

Puc. 7.2-6. Oxkno «bJIOKHOT»

7.3 Menw « IMATHOCTHUKAY.

B menio «JMATHOCTUKA» (puc. 7.2.-2) Bel MoxeTe BbIOpaTh TPU ONIUH JIMATHOCTHYECKHUX
TECTOB.

JAunarHoctuka — JAuarnocTtuka ceHcopa

B »ToM OKHe BBICBEUHMBAIOTCS TCKYIIUC

HH*E"-IIHDETHE*EL CEHCOPA snadenuss pPNa, »sac  (Ec), temmeparyper (T),
Ec= -1.7uE T=ED-J-I|: napaMeTpsl ceHcopa - 4yyBcTBUTeNbHOCTH (S), pNa
8= L7 92 wB/pNa
plax=r= £ 431pHNa

Exi=m= 7 9mE
pla= Z 3z2pNa

M30MOTEHIUATIBHOU TOYKH (pNawu3sr), 3]1C

n3omoTeHnruansHoi Toukn (EnsT).

Puc. 7.3-1. Jluaznocmuxka cencopa.

Tlomenyuomempuuecxuti Ananuzamop Honnoco Cocmasa [NAUC-01pNa
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I[narnocnma = I[narnocnnca JAUCILIIECHA

B IMpOLECCE BBIIMOJIHCHUA 3TOIO0 TECTa OKHO AWCIIICA 3allOJIHACTCA II0 CIIMpaId OO0 IIOJIHOI'O

3aTCMHCHHMUA.

Cencopa
| BUSS (b wl e =31
Iatcarr

Puc. 7.3-2. /luaznocmuka oucnies.

MIET TMATHOCTHER
[TaMATH

BT !
=) SNl OE]
EEPEROM R
EEPROM1 OE!

7.4. Menro «YCTAHOBKN»

I[uarﬂocnma = I[narﬂochca nmamMsaTHu
ITonoxutenbHOE TCCTUPOBAHUC 3JICMCHTOB

naMmsTH oTpaxaercs 3anucbio OK!

Puc. 7.3-3. /luaznocmuka namamau.

B mento ¥**YCTAHOBKUWU** (puc. puc. 7.2-3) Bbl MoxeTe BHIOpaTh OJHY U3 MSTH OIIIHUH.

YcranoBkn = Koppexuusi n3mepeHui

MeHI0 KOpPEKIIMH U3MEPSHUI BKIIIOYACT OJIUH MYHKT — «AJITUTHBHAS TonipaBkay ( puc. 7.4-1).

B otkpeiBmemcst okHe (cM. puc. 7.4-2) BBOIAT al/TATUBHYIO MTOTIPABKY.

EOPPEELTHA

ATOMTHEH. IIOIIPaEKS

EEenMTE [IOIIPAERY

.01 pHa

IIDIIAPHOCTE —

Puc. 7.4-1. Koppexyus usmepenuil.

Puc. 7.4-2. OKkHo 6600a a00umuseHoil NONPAGKU.
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YcranoBkn = EaumHun uzmepeHuit

EHNEEPHTE HZMEPAENYH
BEEITHMYHHY

phlia
M

0
B (DJIC AYSRIRTL)

Urcno =HamoE
[IoOCIIE SarlAToM

0.00 pHa
pO_0OO PHNa

Ycranoskn = HHrepdeiicos

HACTPOMER

HMHTEPSEHCOE:

FTomoEODO ERIXOIS
WATITI
CyHHMY ROHTARTOE

Hacrpoiika TOKOBOro BbIxoaa

TEE¥WHME ITAPAMETPH:
Cramgapr: 0-20 A

.00 ... 1.00pHa

Macurah: HeT

6.

29

B okne Ha puc.7.4-3 BIOUpAIOT U3MEPIEMYIO

BCIIMYHHY.

Puc. 7.4-3. Bvioop eounuy uzmepenus.

Ecniu B KkadecTBe eAMHMIIBI H3MEPEHUS
BbIOpaHo pNa, TO B J[ONOJHUTEIBHOM OKHE Ha
puc.7.4-4 onpenenstoT KOJMYECTBO BBIBOJAMMBIX Ha

9KpaH ACCATUYHBIX pa3spsAa0B IIOCIIC 3amsToM.

Puc. 71.4-4. Onpeoenenue Konuuecmeo pazpaooe.

IIpu Bxoge B onuuto «MHTepdeiico»
aHaJIM3aTop IMpeljiaraeT BbIOpaTh M HAaCTPOMKU

nHTepPeicHoe yCTPOHCTBO.

Puc. 7.4-5. Okno svi6opa unmepdgheiica

Ycranosku = HurepdeiicoB = Toxosoro
BbIX0/12

B okne «HACTPOMKA MHTEP®ENCOB» (cm.
puc. 7.4-5) Beibepute ommuio «TOKOBOTO BBIXOJA» H
Haxmute «BBO/I». Ha nucnnee ananuzatopa B TeueHue

5 CeKyH] BBICBE€UMBAETCS OKHO, [TOKa3aHHOE Ha puc. 7.4-

Puc. 7.4-6. Tekyuwiue napamempot moKo8o20 8v1x00a
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H=MEHHTE
TEEYIWHME ITADPAMETPH?

I
HET

EHMEEPHMTE CTAHIAPT
TOEOEO'D B O

O-=0 »th .
bd—=0 ph .
O-5 pcd .

3areM MOSIBUTCS OKHO, ITIOKa3aHHOE Ha puc. /.4-

7. Ecim Bbl XOTHTE OCTaBUTH TMapameTpsl 0e3

U3MEHECHUH, BBIOEpHTE «HET». AHanuzarop

BO3BpAIIACTCS B OKHO HACTPOHKH MHTEP(PEICcOB.

Puc. 7.4-7.

Eciu  Bbel  XOoTHTE HM3MEHUThb HACTPOUMKHU
TOKOBOTO BBIXO/a, BeIOUpaiiTe «JlA», u Ha AucIuiee
aHaJM3aTopa MOSBUTCS OKHO, ITOKa3aHHOE Ha puc. /.4-

8

Puc. 7.4-8. Oxno evibopa cmanoapma moK080O20

8bIX00a

B sTOM OKHE ¢ NMOMOUIBIO KHOIOK NEpPEMELICHUs] Kypcopa BbIOEpUTE CTaHJAPTHBIM TOKOBBIH

EEETHTE THAIIAZOH
WELTR CAMOIIMCITA

0.00 ... 1.00pua

Beixof (0-20, 4-20 wim 0-5 MA), Ha KOTOPBI HACTPOEH
Bam perucrpupyronuii camonucer.

[Tocne BbIOOpa cTaHgapTa Ha AMCIIEE MOSBUTCS
OKHO, TMOKa3aHHOe Ha pHuc. 7.4-9. C moMOIIbI0 KHOIOK
IepeMENIeHUs] Kypcopa YCTaHOBHUTE JHANA30H IIKAJIbI

caMoIucua.

Puc. 7.4-9. Okno nacmpoiiku wikanpl camonucya

VHeHBWHTE Macwrah
WeEaTE E 10 pa= nnpH
SANKATHESHMHM Y

A2
FHET

m

0K06020 6bIX00a

ITocne maxatus «BBOJ/l» Ha  aucmiee
aHalM3aTopa MOSIBUTCS OKHO, TIOKa3aHHOE Ha puc. /.4-
10. Ecnmu Bwl xoTuTe uTOOBI TpH 3alIKAIUBAHUH
TOKOBOTO BBIXOJa MaciiTad MIKajdbl yMeHbImaics B 10

pas, BeiOepuTe «JIA».

Puc. 7.4-10. OkHo nepekniouenus macuimada WKaivl
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[Tocme mosBIIEHWST COOOMIEHHS O TOM, YTO

TOKOBBIM  BBIXOJ HacTtpoeH (cm. puc. 7.4-11)
TOEOREER ITI I=3AAN IB; AHAIM3aTOP IEPEHIET B PEXKUM M3MEPEHUIA.

R T B

HACTPOEH

Puc. 7.4-11. Okno ungpopmayuu

B cnydae mnpeBblllIEHHS CHUTHAJIOM TOKOBOTO BBIXOJA YCTAaHOBJICHHBIX NPEACIIOB, HA JHCIUIEE
aHaJIM3aTopa 3aropuTCsl MHAMKATOP IMPEBBIIIEHUS AMana3zoHa IKanbl camonucua. [Ipu stom paszmacres
NpEepbIBUCTBINA 3BYKOBOW curHain. s ero otkimroueHus Haxmute «OTMEHA» u ynepxusaiite e€ B
TEUEHHE 5 C B HAXXATOM COCTOSIHMU. Ecnu mokasaHuss HE BO3BpaIIalOTCs B YCTAHOBJICHHBIA JTHANAa30H,

OTKOPPEKTUPYHTE IUANa30H IIKalbl camonuca (puc. 7.4-9).

Hactpoiika YAIIII

YcranoBkun = Unrtepdeiicop = YAIIII

B cocraBe ananuzaropa uMeroTcs 2 yHUBEpCAIbHBIX aCHHXPOHHBIX npuemornepenarynka (Y AIIIT),
OJIMH U3 KOTOPBIX pabOTaeT B peXUME cepBepa U BbIAaeT B HU(POBOM BHJIE HH(OPMALIHIO O pe3ysbTarax
W3MEPEeHHM, Npyroil paboTaeT B peXUME KIHNEHTAa W CIYXKUT I JUCTAHIIMOHHOTO YIIPABIICHUS
BBIHOCHBIMH H3MEPUTENBHBIMH TpeoOpazoBarensmu npudopa. YAIIIl B pexxuMe KIueHTa HE BXOAWT B

6330By10 KOMIUJICKTAllUI0, €ro HaJIUYUC OIrOBApUBACTCA

¥ATIIIL 3apaHee B YCJIOBUsAX TmoctaBku. Ha pwuc. 7.4-12

npeacTaBiaeHo okHO Beioopa Y AIIIT mist HacTpoikw.

¢ CEPEEF

EJIHMEHT
Puc. 7.4-12. Oxno evivopa YAIIII

VAIIIl B pexume cepBepa MOXeT paboTaTh B

Erexmre angpec
npHbopa B cerr RS485

cocraBe uHTepdeiicoB RS-485 nnn USB (oroBapuBaercs
3apaHee B YCJIIOBHSIX MOCTABKH).

ﬂ 1 Ecmu BeIOpan RS-485, To mpu BeIOOpe ommuu
VAIIII na nucniee NOSBUTCSA OKHO, MPEICTAaBIECHHOE HA

puc. 7.4-13.

Puc. 7.4-13. Okno evioopa aopeca npuoopa
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Ecnu xe BeiOpan USB, To B okHe Ha puc. 7.4-14 MOXXHO BKJIIOUUTH MJIM BBIKJIIIOUUTH MEPEIATIUK,

a TAaKXE 3aaaTb MHTCpPBAJl BPEMCHU MCEXKAY OTIIPpaBKaMHU I/IH(l)OpMaI_[I/II/I Ha TCPMHHAJI KOMIIBIOTCPA (CM.

puc. 7.4-15).

VCTAHOEEHM
TSE EAHAIIR
FEXTHOY TR

Erenrire HHT2pDEATL
EperMeHI IOJIA EREIEOIS
OdaHHBEBI

SaIaTh HHTZDEATL

ﬂ]:-II-:[H 1ﬂ CER

Puc. 7.4-14. Oxkno ycmanosox USB kanana Puc. 7.4-15. Okno ycmanosox USB kanana

Hacrpoiika cyxux KOHTAKTOB

YcranoBku = UnrtepdeiicoB = Cyxux KOHTAKTOB

B okue «<HACTPOMKA WHTEP®ENCOB» (cMm.
PEIIE 1 EmET (

pHa < Z.300pHNa
SAMRHYTH
O l00pMa

puc. 7.4-5) BwiOepute omnuuio «CyxXuX KOHTAaKTOBY» U
Haxmute «BBO/l». Ha pgucrniee mosiBUTCS KapTHHKA,

n3o0pakeHHas Ha puc. 7.4-16.

DHCTED.

Puc. 7.4-16. Okno Hacmpoiiku cyxux KOHMAKmMos

C nomompio KHOMOK «BneBo», «BrnpaBo» MoXHO mepemeniarh Kypcop (MHUTaHHE HaJIIUCH) 10
HacTpauBaeMbIM IapamMeTpaM: HOMEp peje, paspellieHHe Ha cpabaTblBaHUE pelie, KOoMIapupyemas
BEJIMYMHA, TIOPOT KOMIIAPUPOBaHUs, OOJIbIIIe/MEHbIIE KOMITAPUPYEMON BEJIMYMHBI, TUCTEPE3NC, UCXOTHOE

cocTosiHE KOHTAaKTOB. C IIOMOIIBIO KHOITIKH «BBO)I» JaHHBIC IMapaMETPbl MOKHO U3MCHUTD.

YcraHoBKAa 4acoB

YcranoBku = Yacos

Bri6epute onuuto «YacoB» B okHe «YCTAHOBKW» n Haxkmute «BBO/I». YcranoBute naty u
Bpems (cM. puc. 7.4-17 u 7.4-18) u naxxmute «BBO/I».

[Tocne BBOJIa TEKYIIETO BPEMEHHU U JaThl aHAJTU3aTOp MepeiaeT B okHO u3Mepenuil ( puc. 7.1). B
HUKHEHW CTpOKe OKHA OyIyT BBICBEUMBATHCS BpeMs U aarta. [Ipu akTUBU3aIMK MPOTOKOIUPOBAHHUS 3aITUCH
JTAHHBIX BO BHYTPEHHIOIO SHEPTOHE3aBUCUMYIO MaMATh W 3JIEKTPOHHBIN OJIOKHOT OyIyT MPOU3BOAUTHCS B

YCTaHOBJICHHOM IIKaJle BPEMEHH.
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VCTAHOEMTE ATV ¥CTAHOEMTE EPEMA
YOO MeC AT DO Hacw : HMaEyTH
M Haxdwurre BEEOJ M HamxurTe BEEO]

Puc. 7.4-17. Okno ycmanosku oamot Puc. 7.4-18. Okno ycmanoeku epemenu

7.5 Menio «ITPOTOKOJI».

I'naBHoe menio = IIporokonupoBanue

B wmenro *ITPOTOKOJI* (cm. puc. 7.2-5) mpemycMOTpeHa BO3MOXHOCTH OYHCTHUTH IaMsTh
IPOTOKOJIA, BKIIOYMUTH (BBIKJIIOYMTH) MPOTOKOJIMPOBAHUE, 3a/aTh HHTEPBaJ IPOTOKOJIMPOBAHUS U
BBIBECTH PE3YJIbTATHI.

[Tpu BBIOOpE onmmK «BKIIOYNTH/BBIKIIOYHTEY» MPOTOKOJIMPOBAHUE B OKHE M3MEPEHUN B BEpXHEH
CTPOKE MOSIBIISICTCS MITU UCYE3aCT «MKOHKa» MpOTOoKoia (cM. puc. 7.1).

ITpu BBIOOpE onIMM 3afaHus MHTEpBaJa C MOMOIIBIO KHOIOK NEpPEeMEIICHUsT Kypcopa BBEIUTE

MHTEPBAJ BPEMEHH 3aIliCH Pe3yNIbTaTOB H3MepeHuil n Haxmure «BBO» ( puc. 7.5-1).

Eee IHMTe METEDEST O0beM maMATH TO3BOJISIET MPOU3BECTH OoJee
EpeMeHHM IJIA EREOITA 15000 3ammuceii.
A HHBEBIX
Puc. 75-1. Oxno  ycmanoeku  unmepeana
ﬂT'I jﬂ FIMH nPOMOKOAUPOBAHUA

B onmum «BpIBOA JAaHHBIX» MOXKHO BLI6paTB

EHNEOT TAHHIA

TabIHMY HEIL EREOT
IloricEe:
ENEOD Ha HOMIIEITESD

crocoo BBIBOJZIa PE3YJILTATOB HSMCPCHHﬁI Ha JUCILICH

aHaJM3aTopa WM Ha KOMIbIoTep (cM. puc. 7.5-2).

Puc. 7.5-2. Oxno eéwv1600a oannvix

[Ipu BBIBOZE HaA AMCIUIEH WHGOPMAIIMIO MOXKHO
BBIBOJUTH JTMOO TOCTPAaHUYHO B XpOHOJOTHYeckoM Topsiake (TaOnuuHbd BBIBOM), JTUOO C MOMOIIBIO

TIOMCKa 10 KOHKPETHOM J1aTe ¥ BpeMeHH (cM. puc. 7.5-3 u puc. 7.5-4).
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[Ipy TaGIUYHOM BBIBOJE C IOMOIIBIO KHOIOK

II[E'TE': 05 10.17 «BITPABO», «BJIEBO» Bpl MoXeTe NpoJUCTHIBAThH
Bpewa: 11:00

pla L. 420pHa
T: 2.5 'C

IIPOTOKOJI JaHHBIX.

Puc. 7.5-3. OkHO mabdauuHO20 8616004 NPOMOKONA

EEOQ] — roMcE IIo Jare

I[Ipn naxatum «BBOJ/l» B oOkHEe TabIMYHOTO

ITAPLMETPHE TIOMCE AL - BBIBOJA UM BhIOOpe omuuu «IloMCK» B OKHE BBIBOJA

JAHHBIX MOXHO MEepPeUTH B OKHO Moucka. C MoMoIlbio
Jamra: . .
KHOIIOK TIICpEMCHICHUA KYypCOpa YCTAHOBUTC HaTy U

E]_'_'IE]:-I q- "Iﬂ s ﬂﬂ BpeMs NI IIOMCKAa JIaHHBIX B IIPOTOKOJIE U Ha)KMUTE
«BBOl». Pe3ynpraroM mOHCKa CTaHET OKHO,
Hoxars — 'EBOX'

MOKa3aHHOE Ha puc. 7.5-3.

Puc. 7.5-4. Oxkno noucka oanHwvlx no oame

IIpu BbIOOpe omnuuu «BbiBOA JaHHBIX Ha
KOMIIBIOTEP OCYILIECTBIIACTCA Iepefada IMPOTOKOJIA
I-I'H;ET E;I'IE”_‘J’I'; ;[IA_HHI,I:;.;: JAHHBIX Ha KOMIBIOTEP MO IUpPOBOMY KaHaly (puc.

HAi EOMIIEHTER 7.5-5). IIpu sTOM Ha mucIIiee MOSBUTCS MHOOpPMAITUS
0 BBIBO/JIC JAHHBIX.

arTaHoEMTE— UTHEHL

Puc. 7.5-5. Oxno eéwvtéo0a oannwvix na IIK.

7.6 Menrw «BJIOKHOT».

I'maBHoe MeHI0 = BJIOKHOT

B wmenio «JIEKTPOHHBIM BJIOKHOT» (cM. puc. 7.2-6) mpenycMOTpEeHa BO3MOXKHOCTb
OYHMCTUTH MaMATh OJIOKHOTA, BKIIOUUTH (BBIKIIOUUTH) OJIOKHOT U BHIBECTH PE3YJIbTATHI.

[Tpu BBIOOpE oniyK «BKIIOUNTH/BBIKIIOYUTE» B OKHE U3MEPEHUN B BEPXHEW CTPOKE MOSBIISETCS
WK MCYe3aeT «MKOHKa» O1oKHOTA (cM. puc. 7.1).

[Tpu BBIOOpE omuu «IIpocMOTp» OTKpOETCs OKHO, TTOKa3aHHOE Ha puc. 7.6-1.
C nomonipro kHomok «BJIEBO» «BIIPABO» Bel Moxere NpoJMCTHIBATH JAaHHBIC, 3allCaHHBIE B

ANEKTPOHHBINA OJIOKHOT.
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[Ipu BbIOOpe omumu «BBIBOA MaHHBIX Ha

Samnmcs No 00

KoMmbioTep» (CM. pHuC. 7.2-6) OTKpPOETCS OKHO,

HETE - Q510,17 aHaJIoru4HOE puc. 7.5-5.
Epewma: 10:E57:Z3
].:'HE' 3740 ].:'HE' Puc. 7.6-1. Oxkno «3anuco 6 610KHOME) .

T: 2.6 'C

8. TPAAYUPOBKA AHAJIU3ATOPA

[Ipu noctosuuoit remneparype DC 'S sBnsercs nuneiinoii pynkuueit ot pNa. [Tostomy nepen
NPOBEICHUEM W3MEPEHUN aHaJIM3aTOp JOJDKEH OBITh OTTpagyMpoBaH MHUHHMYM IO IBYM DPacTBOpaMm ¢
M3BECTHBIMH 3HaYeHUsAMHU pNa.

Jlis rpajiyMpOBKU aHAJIM3aTOpa B KaueCTBE CTAHAAPTHBIX OOpa3lOB JOKHBI HCHOJIb30BAaThCS
CrelManbHO MOJArOTOBIEHHbIE pacTBOpbl. O603HaunM pactBopoM Nel — pactBop ¢ pNa=2,05, pacrBopom
Ne2 — pactBop ¢ pNa=5,0 u pactBop Ne3 — pactBop ¢ pNa= 6,0, nmpuroroBiennsie kak u B m.4.5.3
METOJMKH MTOBEPKH.

IIpu npoBenenun wusMmepeHuid pNa C MOBBIIIEHHOW TOYHOCTbIO (OCOOEHHO B JMana3oHe
MHUKPOKOHIIEHTpaluil) B OkHEe «Yucio 3HaKoB mocie 3anaroit» (cM. puc. 7.4-4) Beidepute 0.000 pNa.

B ananm3zatope peaqn3oBaHbI CIECTYIONINE BH/IBI TPATyHPOBOK:
e ['panynpoBka 1o OAHOMY PacTBOPY;

e ['paaynpoBka 1o IByM pacTBOpam,;

e ['pamympoBka 1o Tpem pacTBopam.

ITpu BBIIyCKE U3 MPOU3BOICTBA aHAIN3ATOP YK€ HacTpoeH Ha pabory ¢ IICpNa, Bxonsmum B ero
KOMIUIEKT TIocTaBKku. [lociie mepBoro 3amycka aHaimsaropa B padOTy MPOBEIUTE TPATyHPOBKY MO TPEM
pactBopam (cM. puc. 7.2.4).

[Ipu 3amene IICpNa, Bxopsiiero B KOMIUJIEKT

EEoo moHCTAHT

S TIbI 25'C
pMar=m
FEr=m

MOCTaBKU Ha HOBBIN, HEOOXOJMMO CHadajia BBECTU €O
MacCMOPTHBIE TAHHBIE, @ 3aTE€M BBIIOJIHUTH TPAJLYyUPOBKY
10 TPEM PacTBOPAM.

Hns storo B wmenHto **T'PAJIYHMPOBKA**

BBI6CpI/ITC «BBoa koHcTanT». Ha gucniee aHaJIn3aTopa

BBICBCTUTCA OKHO ITOKa3aHHOC Ha pUC. 8.1.

Puc. 8.1. OKkHo 6600a KoHCmaHm H0O6020 CeHCopa.
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Brei6epute ommmio «S mpu 25°C» W HaxXMUTE

Eron moHCcTAaHT
S rpm 25'C

«BBom». Ha mucriiee aHanu3atopa BBICBETHTCSI OKHO,
nmokazanHoe Ha puc. 8.2. C TOMONIIBIO KHOIOK

El 1 ﬂ ﬂ “ E ! p H a nepeMeIeHusl Kypcopa BBEIUTE 3HAYEHUE S KPYTU3HBI
u

npu temmneparype 25 °C M3 macmopra Ha HOBBIN

I[ICpNa. Haxxmute «BBo».

Puc. 8.2. Oxno 6600a S.

I[anee AHaJIOTH4YHO BLI6epI/ITe OIIINHUH «pNa 3™ U «E m3m». C IIOMOINBIO KHOIIOK IICPEMCIICHUS

Kypcopa BBEIUTE HACIOPTHHIE 3HAYEHUS H30MOTEHIMAILHOM ToUKH ipy Temmeparype 25 °C (cm. puc. 8.3

u 8.4).

BEOoo HOHCTASHT BEOD HOHCTaSHT
plar=r Eri=m
1.24 pHa 025 up
IIONAPHOCTE —
Puc. 8.3. Okno 6s00a pNa uzm. Puc. 8.4. Oxno 6sooa E uzm

HpaBI/IHLHOCTb BBO/JIa MMACIMMOPTHBIX NTAHHBIX ITPOBEPHTC B OKHE ((I[I/IaFHOCTI/IKa CCHCOpa» (CM. puc.
7.3-1).

[Tocne BBO/A MACTIOPTHBIX JAHHBIX MMPOBEHUTE MPATIYHPOBKY MO TpeM pacTBopam (cM. . 8.1).

8.1. [Ipoueaypa rpagyupoBKH MO TPeM pacTBopam

[lepen mpoBeaeHHEM TpaJlydpOBKH HEOOXOAMMO MPOMBITH U3MEPUTENBbHYIO Kamepy. [lis sToro
HaJIEHTe B YHMCTYIO KOHTPOJIBHYIO €MKOCTh OOECCOJIEHHYIO BOJY € HpOBOJUMOCTBbIO He Oosee 0,1
MKkCwm/cMm, noacoeaunute ee k MUK u orperynupyiite pacxon 30 — 45 kan./mun. M3pacxonyiite % emMmkoctu
(Ha 3TO MOKeET nmoTpedoBaTbes okoio 45 muH.). Ecnu npeiid nokazanuit He npesbimiaet 0,5 MB/MuH. nim
0,01 pNa/muH., BpeMsi IPOMBIBKH MOXHO COKPAaTUTh.

B wmenio **TPAJIYUPOBKA** BpiOepure «Ilo 3 pactBopam». BbImonHuTe HHCTPYKIUH,
BbICBeunBaeMble Ha nuciviee (puc.8.5. ... 8.10.). Jlmg sToro mMmoodyepeaHo TMoJaiTe KOHTPOJbHBIC
pactBopsl Ne3, No2 u Nel B m3MepuTenbHy0 KaMmepy. [l mpoBeaeHus TOUHOM TpayupOBKH HEOOXO0IUMO
KOHTPOJIbHBIE PACTBOPHI MPOITYCKATh Yepe3 U3MEPUTEIbHYIO KaMepy B TeueHue 5-10 MuHyT.

Tlomenyuomempuueckuti Ananuzamop Honnoco Cocmasa IIAUC-01pNa
000 «Dupma «Anvcha BACCEHC»



I'PANVIHPOEBEL
YOTPaHOEMTE CEHCOOP E
pacreop &.0 pNa
M HaxwMMTe EEO]

rPAYHPOEEA

rocne crabMIMIaITHe
HaMumTe BEEOT

2970 pHa

Puc. 8.5.

'PANYHMPOEEL

¥oraHOEMHTEe CeHCOOP E
pacreop L.0 pla
M Ha¥urmTe EEOT

Ec= Ze.7wB T=24.1'C
Puc. 8.6.
I'PAIVHPOEEL

rIocre crabiMIMzaIe
HaxwurTe EBOT

5030 pHa

Puc. 8.7.

I'PAN¥HPOBE A
¥oraHOEMTE CEHCOD E
pacreop Z.0 pla
M HaxmuMTe EBEO]J

Ec= 17 8mwE T=24.1T
Puc. 8.8.
I'PANVHPOEEL

II0Ce CTabMIIHMIalIii
HaxwMrTe EEOT

2.323 pHa

Ec= -1.7wBE T=24.1C

BBICBeUMBaeMble Ha muciuiee (pumc.8.11. ...

Puc. 8.9.

Puc. 8.10.

8.2. [Tpoueaypa rpaayupoBKH 1Mo ABYM PacTBOpam.

37

Hepe;[ MMPOBCACHUCM T'PAAYUPOBKHU HCO6XO,Z[I/IMO IMPOMBITE U3MCPUTCIILHYKO KaMCpy. I[J'I}I 9TOro

0,01 pNa/muH., BpeMsi IPOMBIBKH MOXHO COKPAaTUTh.

HaJelTe B YHCTYI0 KOHTPOJBHYIO €MKOCTh OOECCOJCHHYI0O BOAY C MpPOBOAMMOCTHIO He Oomee 0,1
MkCMm/cM, moacoenuuute ee k UK u orperynupyiite pacxon 30 — 45 kan./mun. M3pacxoayiite ¥4 eMKOCTH

(Ha 37O MOXeET nmoTpedoBaTbes okoio 45 muH.). Ecnu npeiid nokazanuit He npessiiiaer 0,5 MB/MuH. niu

B wmenio **I'PAJIVPOBKA** BpiGepure «Ilo 2 pactBopam». BpInonHuTe HHCTPYKIHUH,

KOHTPOJIbHBIE PACTBOP MPOIYCKATh Yepe3 U3MEPUTEIbHYIO Kamepy B TeueHue 15-20 MuHyT.

Tlomenyuomempuuecxuti Ananuzamop Honnoco Cocmasa [NAUC-01pNa
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TPATFHPOEEL TPATVHPOEEL

¥OoTaHOEMTEe CceHcoop E | (HIOCTIE CrabMIHIAIIMM
pacreop 5.0 pNa Ha¥uHTe BEEOJ

M HawmiTe BEOJ 5030 pPHa
‘Ec= 128uwE T=24.1C

Puc. 8.11. Puc. 8.12.
rpa ¥ HMPOEEA rPAR¥HPOEEA
VoraMOEMTE CEHOOD E | |(HI0CHe CTabMIMIaIirm
pacteop 2.0 pNa HaxuKuTe EEO]

M HawmMiTe BEOJ 2323 PpHa
Ec= -1.7wE T=z4.1'C

Puc. 8.13. Puc. 8.14.

8.3. Ilpoueaypa rpaiynpoBKH 10 OAHOMY PacTBOpY.

[Tepen mpoBeaeHHEM IpaJlyHpOBKH HEOOXOAMMO MPOMBITH U3MEPUTENBbHYIO Kamepy. [lis sToro
HaJeiTe B YHCTYI0 KOHTPOJBbHYIO €MKOCTh OOECCOJEHHYI0 BOAY C IPOBOAMMOCTHIO He Oosee 0,1
MKkCwm/cm, noacoenunute ee k UK u orperynupyiite pacxon 30 — 45 kan./mun. M3pacxoayiite ¥4 eMKOCTH
(Ha 3TO0 MOXKET moTpeboBaThCs okoi0 45 mMuH.). Ecnu apeitd nokazanuit He npessimaer 0,5 MB/MuH.
0,01 pNa/muH., BpeMsi IPOMBIBKH MOXHO COKPAaTUTh.

B mento **I'PAJIYVUPOBKA** BpiOepure «Ilo pactB. 2.05 pNa» unu «Ilo pactB. 5.0 pNay.
BeimonHnTe MHCTPYKIIMHM, BhICBeUMBaeMble Ha nucruiee (puc.8.15. ... 8.16.). ns »Toro mopaiite
BBIOpaHHBIA KOHTPOJIBHBIA PacTBOpP B U3MEPUTEIbHYIO Kamepy. s mpoBefeHus] TOYHON I'paJyupOBKU

HE0O0XO/MMO KOHTPOJIbHBIA PacTBOpPbI MPOIYCKaTh uyepe3 M3MEpPHUTEIbHYI0 Kamepy B TeueHue 15-20

I'PA¥HPOEBEL PARYHMPOEEL
ForaHOEMTE CeHoOpD E | |(HOCIIe CcTabMIMSaIIMK
pacreop Z.0 pNa HaXMMTe BEEO]

M HaXwurrTe BEEOJ 2323 }_]Ha
Ec= -1.7ME T=24.1'C

MHUHYT.
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Puc. 8.15. Puc. 8.16.

Jns mpoBeaeHusl U3MEpPEeHHU B aHaIM3upyeMon xuakoctu npomonte UK. AHanuzaTop rotoB K
pabote. IlepuoanyHOCTH NPOBEACHHS TPATyUPOBKM IO OJHOM TOuke cocraBisieT | Hexemo. B
JMAIBHEUIIEM, TI0 Mepe CTAOWIM3alUU XapaKTEPUCTUK IJICKTPOJOB, HHTEPBAIBI MEXKIY I'PaTyHpPOBKAMU

MOT'YT OBITh YBCJINYCHBI.

IIpumeuanue: I[lapameTpsl KOHTPOJBHOW XapaKTEPUCTHKU aHAIW3aTOpa BBIBOAATCA HaA JHCILICH

aHayM3aTopa B pexxume «Jlnarnoctruka ceHcopoB» (cM. puc. 7.3-1).

8.4. HacTpoiiku cucTeMbl aBTOMATHYECKOI TEPMOKOMIIEHCALIMH.
Ncxons u3 ypasuenus Hepucera [3], 3anucannoro juis ['anbBanu noteHuuana [4]

E = E,— R-T/FIn@"*) = E, + 2,3-R-T/F-pNa, (2)
BO3HHUKAIOIIIETO Ha TpaHUIle pa3zaena (a3 aHanusupyemas KHUAKOCTb - JIEKTPOJI, ObLIO BBEJICHO MOHSITHE
«u3onoTeHnuanbHoi Toukn» (MT). Ha rpaduxe 3aBucumoctu E or pNa , gepes sty Touky mpoxomut
IYYOK M30TEPM, YIiI0BO# K03 durreHT koTopsix paBen R-T/F.

Hactpolika cucTeMbl aBTOMaTHYeCKOH TEPMOKOMITEHCAIIMU BBIMOJIHSACTCS TPU BBIITyCKE MpHOOpa
W3 TPOU3BOJACTBA. B mpoliecce sKCIuTyaTallid aHalIM3aTOpa BPEMEHHOM Apeid HToi 3aBUCHUMOCTH
ABTOMATUYECKU KOPPEKTUPYETCs MOCIe MPOBEICHUS T'PaJydpOBKHU MO JBYM TOukaMm. B ciydae 3ameHbI
ANEKTPOAHON cucTeMbl BaM HE0OX0AMMO B pexXuMe «YCTaHOBKH» BBECTH MACIOPTHBIE JaHHBIE HOBOTO

IICpNa (cwm. puc. 8.1 ... 8.4), a 3aTeM mMpoOBECTH TPATYHUPOBKY IO IBYM TOUKAM.

9. MOPAAOK PABOTHBI
BxmroueHne aHanmzaTopa OCYIIECTBIISIETCS IIOJCOCIMHEHUEM K CETH IEPEMEHHOIO TOKa.
[IpousBenure HACTPOIKY M IpalyHMpOBKY aHAIM3aTOpa COINAcHO I. 9. PykoBojacTBa MO SKCILTyaTallUu.

AHanu3aTop TroToB K padore.

10. TEXHUYECKOE OBCJYXHNBAHUE
Ecnu Bamr ananuzarop HyXAaeTcs B TEXHHUECKOM 00CTY>KUBaHWUHU, PEMOHTE WU MEPUOANIECKON
MoBepKe, CBsDKUTECh C cepBUCHBIM IieHTpoM OO0 «Dupma «Ansha BACCEHC» wimm ¢ Onmxaimmm
opunmansHbiM nuiiepoM. KouTakTHbIe Tene@oHbl O(PUIMATBHBIX JUJIEPOB pa3MEIICHBl Ha CalTe

www.alfabassens.ru

Cepsuchslii nentp OO0 «®upma «Anshpa BACCEHC) BbINONHSET BeCh KOMIUIEKC paboT 1o
TEXHUUYECKOMY OOCITY>KMBAaHUIO aHAJIN3aTOPOB MX MEPBUYHON M mepuoanyeckoil nosepke. C ycioBUsIMU

IPOBEJICHUS 3THX paboT Bbl MOXkeTe 03HAKOMHTRCS Ha caiite www.alfabassens.ru

Tlomenyuomempuuecxuti Ananuzamop Honnoco Cocmasa [NAUC-01pNa
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10.1. OBIIME ITOJIOKEHMUSI.

10.1. O0Me moJ10KeHu .

10.1.1. M3mepuTenbHOE YCTPOWCTBO aHAIM3ATOPa KpailHE PEIKO HYXKIAeTcs B OOCIY)XKHBaHUHU U
peMoHTe Osiarogapsi BBICOKOMY KaudeCTBY HPOHM3BOJCTBA AHAIM3ATOPOB, HCIOJIB30BAHUIO HAJAEKHBIX
KOMIUIEKTYIOIUX, TPOYHOCTH, TEPMETUYHOCTH U BBICOKON CTEIEHHM INPOMBIIIICHHONW 3allUThl KOpILyca
a"amm3aTopa (IP-65). Kaxaplii aHanu3aTop B KOMIUIEKTE C CEHCOpaMM IOABEPIaeTcsl UCIBITAaHUSAM Ha
HaJe)KHOCTh B TeueHue 1 Mecsua. Ilepen ormpaskoit IlorpeOurento kaxablii aHaIM3aToOp MPOXOAUT
IpPEeANPOAAKHYIO NOATOTOBKY M TECTUPOBAHUE PAOOTOCIIOCOOHOCTH €ro OJIOKOB.

10.1.2. Ta30%kuAKOCTHOM OJOK UM CEHCOphl HYXJAIOTCS B IPOBEJCHUM TEXHUYECKOTO
oOciry>kuBaHusl, BbIoHsgeMoro [lotrpedburenem B mpouecce skcrutyaranuu. K atum paboram oTHocsATCs
paboThl IO MEXaHWYECKOH OYUCTKE HM3MEpPUTEIHHOW KaMephl, CBOEBPEMEHHOW 3aJIMBKE aMMHAYHOTO
pacTtBopa, pacTBopa A 3anosiHeHus BD, a Takxke npodunaktuueckue padotsl. IlepuonnyHocTs 3THX
paboT He perjIaMeHTHpPYeTCsl W  OIpEleNseTCs] YCIOBUSAMU M HHTEHCHUBHOCTBIO HCIIOJIb30BaHMS
aHaJM3aTopa.

10.1.3. Anammzaropsr [TAVC-01pNa sBRsioTCS cpencTBaMH M3MEPEHUH M JOJDKHBI €XKEroaHO
MOBEPAThC ~ OpraHaMu [ 'OCYyZapCTBEHHOW  METPOJIOTUYECKOH  CIYy)KOBI WM  OpraHU3aIUSMH,
aKKpeMTOBAHHBIMHU Ha 3TOT BUJ paOOTHI.

10.1.4. CocraB u kBanu¢uKaus 0OCITYKMBAIOIIET0 MEPCOHANa OMpeAesseTcs MpeANpHITHEM-
[Tonb3oBarenem. Jlrogu, nomyckaemble K paboTe MO TEXHUYECKOMY OOCITYXUBAaHUIO, JOJKHBI HMETh
COOTBETCTBYIOLYIO TE€XHMYECKYIO KBaTU(UKALUIO, €KErOJHO IMPOXOJUTh MPOBEPKY 3HAHUN TEXHUKU

0€30I1aCHOCTH.

10.2. MOPAJOK TEXHUYECKOI'O OBCIYXKNBAHUSA.

10.2.1. B mporecce 3KCIUTyaTallMy aHAJIH3aTopa CIISAUTE 3a YPOBHEM pacTBOpa B eMKOCTH BD (cwm.
puc. 4.1) u He nomyckaiiTe ee MoJHOro onopoxHeHus. [Ipu qoaMBKe pacTBopa, crapaiiTech He MPOJIMBATH
ero Ha kopnyc I Kb.

10.2.2. Kaxaple 1Be HEJeNU 3aMEHSTe PaCTBOP aMMHAKa B EMKOCTH TOJIIIIEeTaunBaTENsI.

10.2.3. Tlpu mepepriBax B paboTe aHanIW3aTOopa WM TPEKPANICHHH MOJAYM aHATHU3UPYEMOM
XKHUJIKOCTH, 3aKpoiTe 3axuM Ha noasonsuieil Tpyoke MK, nocranbre IICpNa u3 UK, HagensTe Ha Topen
3allOJIHEHHBIM BOJOM CHJIMKOHOBBIM Konmadok. Ilpu mepepbiBax B pabore Oosee 2 Hexaenb,
BO300HOBIICHHE PAaOOTHI C AaHATM3aTOPOM HAUYMHANTE C €r0 TPAYUPOBKH IO 2 TOYKaM (cM. 11. 8.2).

10.2.4. ITpu BU3yaTbHOM OCMOTpPE aHATU3aTOPa MIPOBEPSIOT OTCYTCTBHE ITOATCKOB aHATHM3UPYEMOM
KHUJKOCTHU M PACTBOPOB pPEAareHTOB, HAJIWYUE 3arpsi3HEHUN M3MEPUTENbHON KaMepbl, OTCYTCTBHUE
y3bIppKOB Bo3ayxa B MK, a Takke COCTOSTHUE JTAKOKPACOYHBIX MOKPBITHH.
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10.2.5. Ilpu BHemHeW OYMCTKE PEKOMEHAYETCS YAAJIUTh NbUIb U T'Psi3b C HAPYKHBIX MaHeNei

puOOpa MATKOHN TPSIKON WIIA MIETKOM.

10.2.6. PaboToCrocOOHOCTh AJIEKTPOJHON CHCTEMBI OIIEHHUBAaETCS B pexuMe «JlmarHoctuka
ceHcopa» (cMm. puc. 7.3-1) mo KpyTu3HE TpajayupoBOYHON Xapakrepuctuku u Benuumae DJ(C I,
U3MepseMON Ha rpagynpoBoyHbIX pacTBopax Nel u Ne2. YMmeHbleHHe KpyTH3HBI 10 3HaueHUN MeHee 50
MB/pNa, npu kauecTBEHHBIX IpaJlyHpOBOUYHBIX PACTBOpax, TOBOPUT O TOM, 4TO pecypc padotsl [ICpNa
ckopo Oyzaet ucuepnat. B atom ciiydae Bam cienyer npruoOpecty HOBBI KOMIUIEKT CEHCOPOB.

10.2.7. Tlpu AnuTEenbHON SKCIUTyaTallid aHAJIM3aTopa Ha BHYTPEHHUX CTEHKAX W3MEPHUTEIBbHOM
KaMepbl M CEHCOpax MOTryT 00pa30BaThCsi HECMBIBAIOIIMECS OTJIOXKEHHA. B sToM ciywae ciemyer
MPOU3BECTH MEXAaHUYECKYI0 OYUCTKY H3MEPHUTEIBHON KaMephl M XHUMHUYECKYK) OYHCTKY CTEKJISHHOMN
MeMOpaHbl U KepamMuuecko neperopoaku B3.

10.2.7.1. Mexanunueckas OYHUCTKA U3MEPUTEIHLHONU KaMeEPBL.

A) IlepexpoiiTe nmogauy BoAbl, yAaauTe kKUAKOoCcTU U3 6auka BO 11 u emkoctn /uis ammuaka 4
(em. puc. 4.1, 4.2) u oTcoenuHUTE BCe TPYOKHM MOAXOMSAIIME K H3MEPHUTEIbHOM KaMmepe, CHUMUTE
IIEPEMBIUKY 7.

b) Orcoemunure pasbembl cercopoB oT IIY (cm. puc. 4.2.), OTCOCAMHUTE MPOBOJ OMOPHOTO
NEKTPOJIa, OTKpyTuTe BUHT KperieHns MK k kponmrenny u u3sinexkure MK BMecre ¢ cencopamu.

B) Pasmectute UK Ha crosie u OCTOPOXKHO M3BJIEKHTE CEHCOPBI U3 U3MEPUTENIbHON Kamepsl. s
coxpanHocTtH [ICpNa oneHbTe Ha ero YyBCTBUTENbHYIO YaCTh 3AIUTHBIN KOJIMAYOK.

I') C nomomipbto BXOIAUIMX B KOMIUIEKT IMOCTaBKU €PIIMKOB CMOYEHHBIX B MOIOIIEM pacTBOpeE
NPOM3BEANTE YHCTKY BHYTpeHHero kanana MK depes mrynep 9 u orBepctust 1uis nepeMbruku 7 (CM. puC.
4.1,4.2).

1) ITpomoiite UK B nucTUuIMpoBaHHON BOJE M YIAIUTE OCTATKU BJIArM C MOMOIIBIO MapJeBOro
TaMIIOHA.

10.2.7.2. QuucTKa KEpaMHUYEeCcKOl neperopoaku BD.

A) C mnomolnpl0 IINpHIAa 3alojdHUTE TOpU3oHTaNbHBIM KkaHan WK wmoromuM pactBopom u
BBIMOYHMTE KEPAMUYECKYIO Ieperopoaky B TedeHue 20-30 MuHYT. 3aTeM HPOMOMNTE JUCTHUIMPOBAHHON
BOJION.

b) [IpoBeprTe KauecTBO OTMBIBKHU. {11 3TOr0 € MOMOLIBIO HINPHULIA 3aIIOJIHUTE TOPU30HTAIbHBIM
kaHar UK wm emkocte nmng BD pactBopom ms 3anonmHeHuns BD. C nmomompro Tectepa H3MepbTe
COIIPOTHBIIEHUE MTOPUCTON NEPETOPOAKH, YCTAHOBUB IEKTPObI B ropu30oHTaNbHbIN kaHasl MK n emkxocTh
st B3, DnexkTpruyeckoe conpoTUBIEHUE TOPUCTON EPETOPOIKH HE JODKHO IpeBbimartk 1 MOM.

B) Enu npenpinymas OTMbIBKAa HE pellaeT MNpoOjeMy — 3aMOYUTE MOPHUCTYIO HEPEropoJIKY
(ormrcanHBIM BhIIIE criocoOom) Ha 20 muHyT B TopsiueM (=60°C) pa30aBiIeHHOM XJIOPHUCTOM aMMOHUHU.
3areM npomoiite UK nuctmnnupoBaHHOM BOJON U yAaIUTE OCTATKU BIaru MapjeBbIM TaMIIOHOM.
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10.2.7.3. OuncTKa 1aTYNKA TEMIIEPATYDEL

C nomol1ipr0 MapiIeBOro TaMIOHa CMOYEHHOTI'O MOOIIUM PAaCTBOPOM IIPOU3BEAUTE MEXaHUYECKYIO
OYMCTKY TOPLIEBOM YaCTH JaTYMKa TEMIIEPATyphl. Y OeAUTECh B HAIMUUHU YIIJIOTHUTEIBHOTO KOJIbIIa 4 (CM.
puc. 4.5.) B ropueBoii yactu JIT. M306eraiite nonaganus Biaru Ha pa3beM.

10.2.7.4. Xumuueckass o4ucTKa crekiasaHoil memOpansl [ICpNa.

K ounctke crexnsanoir memOpansl [ICpNa crnegyer mpuberatb B KpallHUX Clydasx, HalpuMep

IpH BbIpaboTKe pecypca paboThl uiaK npu otkioHeHusx noseaeHus [ICpNa or nopmanbaoit pa6otel. O0

3TOM, YaCTHOCTH MOTYT CBUJETEJIbCTBOBATh NPEAYNPEKIAIOLUIME HAANUCH IIPU TUArHOCTHKE CEHcopa
(cM. 7.3-1) u 3HAYMTENBHOE YBEJIMYCHHE BPEMEHHM YCTAHOBICHHS IMoKa3zaHWid. OTKIIOHEHUE TMOBEICHUS
CeHCOpa OT HOpPMallbHOM pabOThl B TEUYEHHUE «BPEMEHH €ro >KU3HW»  OOBIYHO OO0YCIOBIIEHO
HECOOIIOCHUEM CIEeIYIONINX MPABHII AKCIUTYaTalli U XpaHEHUS CEHCopa:
v' Tlpu nepepoiBax B padore VK noinkHa ObITH 3aII0JHEHA KOHTPOJIBHBIM, aHAIM3UPYEMBIM PACTBOPOM
uiu BoAoi. Hu B KoeM cirydae HeJb3si OCTaBIIATh CTEKIISIHHYIO MEMOPAHY B «CyXOM» COCTOSIHUH !
v' Creknsanas memOpana IICpNa mopTurTcs He TONBKO H3-3a W3MEPEHHH B TPI3HBIX/OEIKOBBIX
pactBopax. [IpoGieMbl MOXET BbI3BaTh M €€ BhICylIMBaHUE. [[0ATOMYy Mpu JIMTENHHOM XpaHEHHUH
onenbTe Ha [ICpNa 3anuTHBIN KOJIMAY0K, 3aMOTHEHHBIN TUCTUIUTUPOBAHHON BOJIOM.
v’ Tlpobiembl B m3mepenur pNa MOryT BO3HHKHYTh H3-3a 3aCOPEHHsS KEPaMHUYECKOW IEPErOPOJIKH,
YCTaHOBJIECHHOM B M3MEPUTENIBHON Kamepe B eMkocTu ais BD. 3acopeHue neperopoiku MO>KHO
MPOBEPUTH, M3MEpUB ee compoTuBieHue. OHO A0KHO ObITh MeHee 1 MOwm. (cm. m. 10.2.7.2.
«OuncTka Kepamuueckoi neperopoaku BOy).
s BoccraHoBiIeHUsT (QyHKIMOHANbHBIX cBOMCTB IICpNa B psne ciayuyaeB momoraer XMMHYEcKas
OYMCTKAa CTEKJIsSHHOM MeMOpaHbl. Huke mnpuBeseHbl CHOCOOBI XUMHUYECKOW OYHMCTKH, KOTOpBIE
IIEPEUUCIIEHBI B OPSIIKE )KECTKOCTH.
A) BeimMounTh cTekiIsHHYI0 MeMOpany B TedeHue 1 yaca B 1M HCl u npoMBbITh TUCTHILIATOM.
b) BBIOTHUTS HECKOIBKO MUKJIOB BhIMaunBaHus nonepeMeHHo no 1 munyre B 0,1M HCIl u B 0,1M
NaCl, npoMbITh TUCTHIUIATOM, 3aTeM B TeueHue | yaca BeIMaunBaTh B pactBope 0,1 M NaCl.

B) Morpy3uts crexisHHyto MemMOpany Ha 10-20 cek B «BoccTaHaBIMBaromuii pacTBOp» (GUPMBI
«Anbta BACCEHC» (0,1% NH4HF2), cpasy ke mpoMBITh IUCTHILISATOM. 3aTeM MOrpy3uTh Ha 10-
20 cex B 1 M NaCl, cpasy e mpombITh AUCTHILISATOM, M BbiMaunBaTh B pactBope 0,1 M NaCl B
teuenune 1 gaca. J{ist BeimaunBanus B pactBope 0,1 M NaCl, 3amomHuTe UM KOJIMaY0K ¥ OJICHBTE
ero Ha [ICpNa.
[Tocnenuuii BapuaHT COKpalllaeT >KU3Hb JJIEKTpoAa, Tak Kak «BoccraHaBnMBaromMil pacTBOp»

BBITPABJIMBACT CTCKIIO.
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10.2.7.5. OGcaykuBaHKue BCOOMOTaTeIbHOr0 IEKTPOIa M YCTAaHOBKA ceHcopoB B UK.

[IpoBepbTe Hamuuue pacTBopa B konnauke BO. Ecnu pactBop oTCyTCTBYET, CHUMHUTE KOJMavyok co BO
u 3ajeiite B Hero 2 mi PactBopa mas 3anmondenus BD. Coxpawnsiite kpuctamisl AQCI, monoxkentsie B
Kosmavok! YOeautech B HAIMYMU YIUIOTHUTEIBHBIX KOJIEN 5 M 7 Ha ero O0KOBOW MOBEPXHOCTHU (CM. pHLC.
4.6.). Hanenpte xonmadok 2 J0 ynopa. YaaiuTe Kamid pactBopa ¢ O0KoBoi moBepxHoctd BD. Baneiite
pacTBOp IS 3amojJHEHUs B eMKOCTh Juisi BD no metku u BctaBbre BO B UK no ymopa. C nmomoribio
OaitonetHbix coenunenmnii ycranosute IICpNa u T B UK, npeasaputenbHO YyOSAMBIINCH B HATUYUHU
VIUTOTHUTEIBHBIX KOJIeIl 4 Ha WX TOPIOBOM 4YacTW. 3aTeM IMOJCOSAMHHUTE TPYOKHM K INTYyIEpaM B

COOTBETCTBUHM C ITHEBMOT'HJIPABIUYECKOM cxemou (cMm. puc.4.2). YcranoBute MK Ha KpOHIITCHH H

IMPUKPYTUTC BUHTAMMU.

11. BO3MO’KHBIE HEITOJIAJIKH U CITIOCOBbI UX YCTPAHEHMUSI.

Bremnue nposiBinenus

BeposiTHbIE TPpUYMHBL

CrniocoOnbl ycTpaHeHUs

aHaJIM3aTOpa IMOSBIISIETCS
cooO0IIeHnE «Her

CCHCOpa».

noakmaoueH k I1VY.
2. CurHasnpHblil ka0ens I1Y He
MOAKJIIOYEH K aHATU3aToPYy.

3. OOpbiB Kalenst JaTyuka

1. AHamuzatop ~ He | Beiuen u3 CTpoOs | 3aMEHUTD IIPEIOXPAHUTEIID.
BKJIFOYAETCSl. HPEJOXPaHUTENb.
2. Ha mucruiee | 1. latrunk Ttemmneparypsl He | 1. [logxmtounts pazsem T k ITY.

2. OtkpbITh BHYTpeHHHU oTcek UY u
MMOAKJIIOYUTh CUTHAJIBHBIA Kabensp ITY k
aHaIu3aTopy.

3. CBSKUTECh C CEPBUCHBIM LIEHTPOM IO

XapaKTepUCTHKH S BHE
muanazoHa 50 — 58

MB/pNa.

MMPpUIIMCAHHBIM MM 3HaYCHUAM

pNa.

3. 3akaHumBaeTcs pecypc
pabotsl [ICpNa.

4. 3acopunach nopucTas
KepaMuyeckas  Ieperopojka
BD.

TeMIlepaTypa WJIM | BOIIpOCY peMoHTa uiuu 3ameHsl AT wim
curHanpHoro kabens I1Y. CUTHAJIBHOTO Ka0eJs.
3. Pesymprater m3mepe- | 1. ['pamympoBka mo aBym | I. IloBropure TpamyupoBKy MO IBYM
HUU JTaJIeKn OT | TOYKaM MIPOBEZICHA | TOYKaM.
OKHUJIAEMBIX, B PEXHUME | HEKOPPEKTHO.
«lunarHoctuka ceHcopa» | 2. KoHTposbHble pacTBOpHI | 2. 3aMEHUTE KOHTPOJbHBIE PacTBOPHI U
KpyTH3HAa JJEKTPOAHOMU | HE COOTBETCTBYIOT | IPOBEAUTE IPAJAYUPOBKY IO 2 TOUKAM.

3. DBbImomHUTE MEXaHUYECKYIO /WU
XUMHYECKYIO OUUCTKY ceHcopoB U 1K,
4. TlpoBeaute XHUMHYECKYIO OYHCTKY

KepaMHUuecKou neperopoaku BO.
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5. 3akaHumBaeTCI  pecypc

paboter BD.

5. CBSDKUTECH C CEpBUCHBIM LIEHTPOM IO
Bonpocy HeobxoaumocTH 3amenbl [ICpNa

niu BO.

4. Ilpu usmepenuu pNa B
00€eCCOIeHHBIX
pacTBopax [MOKa3aHus

HEYCTOMYUBBI.

1. Vposenp pactBopa B Oauke

B3 Hmxe HOpMBI.

2. Bemuxka 1501051 HU3Ka
CKOpPOCTH TPOOBI.
3. 3acopuiHch MTOPUCTHIC

KepaMHUUYECKHE TIEPETOPOIKH
BO.

4. OrcyTrcTBHE pacTBOpa B
Kkoamauke BD.
5. Hamnune My3BIPHKOB
BO3/lyXa B HM3MEPUTEIHLHOM

kanaie UK.

6. VYcrapen pacTBOp aMMHUaKa.

7. He mojcoenvHeH OMOPHBIHA

1. IIpoBepbTe HanMuue pacTBOpa B Oauke
BD u noneiite 10 ypoBHs.

2. Ortperynupyite CKOpPOCTh IPOTOKA
aHaM3UpyeMoil sxuaKoctu B mpeaenax 30
- 60 xamenp B MHHYTY.

3. [IlpoBeauTe XUMHUYECKYH) OUYHCTKY
KepaMHUeCcKHX meperopoiok BO.

4. [oneite 2 wmn PacrtBopa s
3anonHeHus BO B konmavok.

5. Jlns ypmaneHus my3bIpbKOB BO3IyXa
KPaTKOBPEMEHHO OTKPOUTE  PETYISTOp

pacxona mpoObl, TMOCHABIMBANTE U

NOIIENIKANTE  MAJbLAMM  IIEPEMBIUKY,
3aTe€M YCTaHOBHTE PETYJISATOp B MpEXHEe
HOJIOKEHHUE.

6. 3amMeHHTEe pacTBOp aMMHAaKa.

7. CBSKUTECh C CEpPBUCHBIM LEHTPOM

nosepxHoctu [Kb.

2. HenocraTouno IJIOTHO
ycTaHoBieH BO.
3. TlosBunuck CKBO3HBIE

TpemuHsbl B UK.

JIIEKTPOLI. (GupMBI 110 TaHHOMY BOIIPOCY.
5. Hamuuwe Bnarm wnum (1. Hapymena LEJOCTHOCTH |l. YcTpaHuTE NPUYMHY HET€PMETHYHOCTH,
KpUCTAJIOB Ha TpyOOK. BaMEHUB TTephOPUPOBAHHYIO TPYOKY.

2. IInotHo ycranoBute BO B UK.

3. CBspKHUTECH C CEpPBUCHBIM ILIEHTPOM

(bUPMBI IO JTAHHOMY BOITIPOCY.

6. Uepes u3MepuTeIbHyIO

KaMepy HE€ IPOXOJIUT
aHaM3upyeMas

KUIOKOCThH.

1. 3akpeiT Bentuis YIIII.

2. 3aKphIT perynsarop

pacxoja.

1. OrtperyaupoBaTh CKOPOCTb MOJAuu
AHAIIM3UPYEMOU KUIKOCTU B IEPEIIUBHOU
0ayoK.

2. OrtperynupoBaTth CKOpOCTb MOJA4d
aHanmsupyemon kuakoctu B MK ¢

MIOMOLIBIO PETYIATOPA.
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3. «Bamumiay TpyOOUKa

perynaropa pacxoa.
4. 3acopuics KaHaj

peryisropa pacxoja.

3. OcnabpTe BHHT peryasiTopa u
pa3oMHHUTE TPYOOUKY C MOMOUIBIO ABYX
OTBEPTOK WJIM 3aMEHUTE TPYOOUKYy.

4. JloctaHbTe pEryyisiTOp M3 KOpIyca H

IPOAYHTE KaHAJ C IOMOIIbIO IIIIPHIIA.

7. Ilpu rpagyupoBke B
U3MEPUTEIIBHYIO Kamepy

pacTBOPHI HE TOCTYIIAOT.

I. OtcyrcTByeT pacTBOp B
Oauke.
2. He orperynmpoBana cko-

POCTb IOJa4u pacTBOpaA.

1. lomuTk pactBop.

2. OrtperynupoBaTb CKOPOCTh IOJIa4U

pacTBopa ¢ MOMOIIBIO PETyIATOpPA.

3. Cnunnack TpyOka 6auka. 3.  Pasomuure T1pyOKy B MecTe ee
CIIATIAHMSL.
8. PactBop st | 1. ObpaszoBaniuch kpuctayuiel | 1. Pa3apobute BuaMMble KPHUCTAILIBI,
3aronHeHus  BD  He | B TpyOKax. nepexumasi Tpyoky.
nocrynaer B eMkocTh | 2. Ilepexxara TpyOxa. 2. Pasomuure TpyOKy B MecTe ee
st BO. CIIVIIAHUA.
9. [Tokazanus B | 1. Henasno 3amenen UD. 1-2. IloctaBuTh aHaIM3aTOp HA IOTOK

KOHTPOJIBHBIX PAaCTBOpPax

HE CTaOMIIN3UPYIOTCS
(MIBIBYT)  AJIUTENBHOE
BpeMmsl.

2. HemaBHO 3amMeHeH WM
nepesanoiases BO.
3. Ilponsonuio «OTpaBIEHUE»

WD XJ10pUCThIM KaJIHEM.

poOBI HA CYTKH.

3.Cm. . 3.2.1.
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1. HABHAYEHUE " OBJACTDH ITPUMEHEHUA

AHanmuzatop moHHOro cocraBa mnoteHmuomerpudeckuii [TAMC-01pNa (manee — anamuzatop),
npeaHa3HaueH /Il U3MEPEHUI KOHIIGHTpaluu (aKTUBHOCTH) MOHOB Hatpus (pNa) B Bome W Opyrux
TCXHOJOTHUYCCKUX KUJAKOCTAX B IIPOMBIIIJICHHBIX U JIa60paTOpHBIX YCJIOBUSX.

AHanu3aTop NPUMEHSETCS] Ha MPEANPUATHAX TEIUIOBOM M aTOMHOM SHEPreTHKH, XMMHUYECKOH U
HedTenepepabaThIBAIONICH POMBINIICHHOCTH, B OWOJIIOTMM W JPYTUX OTpacisX XO3SHCTBEHHOU
JESITeTbHOCTH.

AHaJII/I3aT0p MOKCT UCII0JIB30BATHCA IJIA HCIPCPBIBHOI'O KOHTPOJIA U aBTOMATHYCCKOI'O YIIPABJICHUA
mnponeccamu XUMHUYECKOU BOAOIIOATOTOBKH, HJII OLICHKHN Ka4y€CTBa pa6OTbI YCTAaHOBOK BOJOIMOATOTOBKH U
TEXHOJIOTUYECKOTO 00OpPYIOBaHUS, B TOM YHCIE CUCTEM BBICOKOW CTECIIEHHW OYHCTKU BOJBI (TIIyOOKOTO

XUMHUYECKOTO 00€CCOTMBAHMUS ).

2. TEXHUYECKHUE XAPAKTEPUCTUKHU

2.1. JInama3zoHbl U3MEPCHUI:

- I0Ka3aTessl akTUBHOCTU HOHOB HaTpust pNa or 1l no7;
- MacCOBOM KOHIEHTpaluy HOHOB HATpUs Cpa or 2,3-10% 10 2,3-10° mr/om>;
- TEMIIEPATYpPbl AaHATIU3UPYEMOH KUJIKOCTH ot 10 o 50 °C.

2.2 Ipenensl qomyckaeMoi abCONIOTHOM MOTPENTHOCTH W3MEPEHUH:
- IOKa3aTessl akTUBHOCTHU MOHOB HaTpus pNa
B nuana3one uamepenuit pNa ot 1 1o 5 + 0,05;
B Auarna3zoHe uaMepenuii pNa ot 5 o 7 + (0,05 + 0,07 (A — 5)2),
rae A — U3MEpPEHHOE 3HAYCHHUE;
- TEMIIEPATYpPbl aHATTU3UPYEMOH KUJIKOCTH + 0,3°C.
2.3. Ilpenensl 1onycKaeMoi OTHOCUTENIBHOM MOTPEIHOCTH U3MEPEHUI

MAacCOBOM KOHICHTpAII NOHOB HATPHUA CNa, OTH. €1.:

B nuana3zone usmepenuit or 0,230 no 2,3'103MF/I[M3 +0,12;
B nuanaszone uzmepenuit 0,023 go 0,230 MP/I[M3 ot munyc 0,24 no 0,36;
B JIMaIia30He U3MEPEHUH OT 2,3-10'3 1o 0,023 MT/,Z[M3 ot munyc 0,53 no 1,1.

2.4. IlnTaHne aHAIN3aTOPOB OT CETH IEPEMEHHOTO TOKa
HaIpsHKEeHHe 230+,0% (36+,5%) B;

qacToTa 50+ 1 Tm.
2.5. Ilorpebusemast MOIIHOCTD 25 BT.
2.6. Bpemst yctaHOBIIEHHS pabodero pekuMa 1mociie BKIIOUYEHus, He Ooee 15 muH.

2.7. IIpoaomKUTeIbHOCTh HEMPEPHIBHOM pabOThl HE MEHEE 168 u.
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2.8. 'aGapuTHBIC pa3Mephl (ITMHAXITUPUHAXBBICOTA), MM,  He Ooiee: 300x750x200

2.9. Macca, xr, He Ooiee 6

2.10. IToka3arenu HaAE)KHOCTH:
- CpEeHUI CPOK CITYXkKOBI (KpoMe 3IeKTpoI0B), HE MeHee 10 yer;
- CpeIHUI CPOK CITYKObI JIEKTPOIOB 1ronm;
- cpeaHsis HapaObOTKa Ha O0TKa3, HE MEHee 9000 y.

2.11. PaGoune ycnoBHs MPUMEHECHHUS:
- TEMIIEpATypa OKPYXKaroIIero Bo3ayxa ot 10 no 40 °C;
- atMmoc(epHOE JTaBIICHHE ot 84 n10106,7 klla;
- OTHOCHUTEJIbHAs BIAXXHOCTh Bo3ayxa npu temrepatrype 35 °C - no 80 %;
- TeMIieparypa aHanuzupyemoin xxuakocta ot 10 go 50 °C.

2.12.Tlo cmocoOy 3amuTBhl YEJIOBEKA OT TMOPAXKCHHS JIIEKTPUYCCKHMM TOKOM aHAJIH3aTop
cootBercTByeT Kiaccy 0 mo 'OCT 12.2.007.0 - 75.

2.13.Tlo »KcmTyaTalliOHHOW 3aKOHYEHHOCTH AaHAlM3aToOp OTHOCUTCS K H3JEIHSIM TPEThEro
nopsiaka o 'OCT P 52931-2008.

2.14.Tlo 3aIUIICHHOCTH OT BO3JCHCTBHS OKPYXKAIOMIEH Cpelpl aHAIM3aTOpP COOTBETCTBYET
o0bikHOBeHHOMY HcnosiHeHHn0o 1o ['OCT P 52931-2008. M3mepuTenbHOE YCTPOWCTBO aHAIU3aTOpa
yCTaHOBJIEH B nbuieBnaro3amuiieHHoM kopmyce RCP 2000-41200300, umeroiiiem crernens 3anuThs IP 54,

2.15. Ananuzarop uMmeeT YHU(UIIMPOBAHHBIE TOKOBBIE BBIXOJIBI KAaHAJOB H3MEPEHHI MOKa3aTels

aKTUBHOCTH MOHOB Hatpusi PNa u maccoBoi KOHLEHTpauuu (I/1 WIM MOJB/JI) IS MOAKIIOYEHUS
BHEITHUX PETUCTPUPYIOIIMX TpHOOpoB. JlMama3oHbBI W3MEHEHUS CHUTHAJIOB TIOCTOSIHHOTO —TOKa

(0-5, 0/4-20 MA).

3. COCTAB M3AEJHUA U KOMIUVIEKT ITIOCTABKHA
AHanu3aTop BBIIOJHEH Ha COBPEMEHHOW 53J€MEHTHOH 0a3e M COCTOUT M3 H3MEPUTEIBHOIO
ycrpoiictBa (manee - Y), razoxuakoctHoro 6ioka (manee - [’Kb) U koMriekTa 1aT4YuKoB (CEHCOPOB).
KoHcTpykTHBHBIE 0COOEHHOCTH aHANIM3aToOpa IMO3BOJIIOT aBTOMATU3MPOBATH IMPOLIECCHl TPalyHpPOBKH,
BbIJIETICHU S, UICHTU(PUKAUU 1 00paOOTKH U3MEPUTENBHON HHPOPMAIIIH.

B KOMIUIEKT OCTaBKU BXOAAT U3/IENHS, IEPEUNCIICHHBIC B TA0IHIIE 3.

HammMmeHnoBanme O0o3Hauenue KommgecTBo
AHanmM3aTop MOHHOTO COCTaBa 1 .
notennuometrpudeckuit [IAMIC-01Na B HACGOK.421522.005.01-01
COCTaBe:
- I3MEPUTENIBHOE YCTPONCTBO HXXHOK.421522.005.01-01.01 1 .
- Ta30KUIKOCTHON OJIOK H)KIOK.421522.005.01-02.01 1 mrT.
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- KOMIUIEKT CEHCOPOB:
enioTeHImomMeTprueckuii ceacop [1CpNa-01 HXXHOK.421522.005.04-01 1 mr.
eBCIIOMOTaTeIbHBIN AsiekTpor BD HXXIOK.421522.005.07-02.01 1 .
®JaTYUK TEMIIEPATYPBI ILT H>XKIOK.421522.005.08-01 I mrr.
\ WMHCTpYMEHTHI ¥ PUHAIIIC)KHOCTH
e Kabelb COeTUMHUTENIbHBIN TOKOBOTO BBIX0/1a 1 .
e kabenb coequHUTENbHBIN RS Kanana 1 mr.
® pacTBOp AJis 3anojineHust BD 400 1.
3anacHble 4YacTH
® KOJIBLIO PE3UHOBOE JIJIsl BCIIOMOTATEIbHOTO HXKIOKS.623.160-02
DIIEKTPOJIa 1 .
® KOJIBLIO PE3UHOBOE ISl KPBIIIKU I wr.
e epiukK 15t ourucTku MK I mr.
e TpyOku [I1BX moaBossmias/ otBoasimas & 6 MM I .
¢ TpyOKa CHJIMKOHOBas 2x4 ATuHa 2M
mmHa 0,5M
® MIEPEXOTHUKU 2w,
® MIIPHUI] 1 mr.
e repeNMBHAS TPYOKa C KOHYCHBIM IITYIIEPOM 1 .
DKCITyaTallMOHHAas TOKyMEHTaIuUs
KOMILIEKT IKCILTyaTalMOHHOM IOKyMEHTAIu: | HXKHOK421522.005.01-01 PO | 1

4. HIOBEPKA AHAJIM3ATOPA
Hacrosiass Meroanka TOBEpKM paclpoOCTpaHAETCs Ha aHajdu3aTopbl HOHHOTO COCTaBa
norenipomerpudeckue [TAUC monudukamun [TAMC-01pNa (nanee — anHannu3atopsl), IpeaHa3HAYCHHbIC
U u3MepeHuil nokasatenss pNa akTUBHOCTH MOHOB HAaTpHs, MAacCOBOM KOHIEHTpAlMM MOHOB HATPUS
(Cna) ¥ TeMIepaTyphl aHATU3UPYEMOH JKUIKOCTH.
MeTtoinKa MOBEPKHU YCTaHABIMBAET MOPSAIOK MPOBEACHUS IEPBUYHOMN U MEPHUOJUIECKON TOBEPKH.

WNHTtepBan Mexny NOBEpKaMH OIUH TOJ.

4.1. Onepauuy NOBEePKH
[Ipu npoBeneHny NOBEPKU JOJKHBI OBITH BBIITOJIHEHBI ONIEpalluy, YKa3aHHble B Ta0OnuIe 4.1.

Taomuma 4.1

Homep mynkra| IlpoBenenne oneparym mpu

HaumenoBanue onepanuu METOIUKHU TIEPBUYHON | TIEPUOIMYECKON
MTOBEPKH TTOBEPKE TTOBEPKE
1 BuemHuit ocMoTp 46.1 a na
2 OnpoOoBanwe 46.2 na na

3 OmnpenesncHue UanasoHa U3MEpPEeHUM u

Ny Ny 4.6.3 na na
abcoMOTHON TorpenrHocTy u3Mepenuii pNa

4 OnpeneneHue  Auamna3oHa  U3MEPEHUH U
OTHOCHUTEIILHOMN MIOTPELIHOCTH U3MEPEHUU 4.6.4 Ja na
MAacCOBOI KOHIIEHTpaluu HOHOB HaTpus Cna
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Homep nynkra| IlpoBeneHue onepayu npu
HaunmenoBanue onepanuu METOUKHU MEPBUYHON | TIEPHOIMUECKON
MTOBEPKU MIOBEPKeE IIOBEPKE

5 OnpenencHue nyara3oHa U3MEpPEHU U
a0COJIFOTHOM MOTPEITHOCTH MU3MEpPEHUI 4.6.5 na na
TEeMITepaTyphl aHATH3UPYEMOU KUIKOCTH

4.2. CpeacrBa noBepku

4.2.1 Tlpy mnpoBeneHWH TOBEPKH JOJDKHBI OBITh NMPUMEHEHBI CPEJCTBA MOBEPKH, YKAa3aHHBIC B
Tabiuue 4.2.

Tabmuna 4.2
HaunmeHoBaHMe U THIT OCHOBHOT'O U BCIIOMOTaTEIbHOIO CPEACTBA IIOBEPKH,
Howmep nmynkra
0003HaYeHHE HOPMATUBHOTO JOKYMEHTA, PErIIaMEHTUPYIOIIEro TEXHUUECKUE
METOMIIH TpeOOBaHUs, METPOJIOTUYECKUE U OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKU
HOBEPKH Cpe/CTBA IIOBEPKU
Pabounii 3TanoH akTHBHOCTH MOHOB HATpHsl B BOAHBIX pacTBopax POAIM-Na
4.6.3.5 (BoctpousBoauMmoe 3HaueHue PNa 1,11; morpemHocTs BOCIPOU3BENEHUS MPU
temmepatype (25 £ 0,1) °C £ 0,02 °C)
Kpuorepmocrar  sxkuakoctHo  FT-216-25  (nmuama3oH — peryiupoBaHHs
4.6.3-4.6.5 temriepatypbl oT 10 °C nmo 100 °C, mpeapenbl JOmMycKaeMol MOTIPELIHOCTH
ycraHoBieHus TeMieparypsl + 0,2 °C)
W3meputens TtemnepaTypsl mnpeuusuoHHelid MUT 8.03 B kommiekre c¢
4.6.5 natuukoM Ttemneparypsl TCIIH-5B (mpenensl pomyckaemMol MOTIpEHIHOCTH
n3mepenuit remmeparypsl = 0,01 °C)
45-4.6 Bona muctmmmuposannas 'OCT 6709-72
4.5-4.6 OunpTpoBankHas Oymara wim mapiesbsie Tamnonsl [OCT 7584-89

4.2.2 OcHOBHBIE CPECTBA MOBEPKU JOJKHBI OBITH OBEPEHBI U UMETh CBUJIETEILCTBA O TIOBEPKE
no [P 50.2.006-94. BcromorarenbHble CpeACTBa IMOBEPKHU JOJDKHBI OBITH aTTECTOBAaHBI UM HMMETh
attectatsl o ['OCT P 8.568-97.

4.3. TpedoBaHusi 6€30MaACHOCTH

4.3.1 IIpu npoBeneHUN MOBEPKH COOJIIOIAIOT TPEOOBAHHS TEXHUKH O€30MacHOCTH MpH padboTe ¢
xumudeckumu  peaktuBamu mo ['OCT 12.1.007-76 u TOCT 12.4.021-75, a mupu pabote ¢
anekTpoycraHoBkamu — o 'OCT 12.1.019-79.

4.3.2 Tlomemenre, B KOTOPOM OCYIIIECTBIIETCS MOBEPKA, JOHKHO COOTBETCTBOBATH TPEOOBAHUSIM
noxxapHoi 6e3omacHoctr o 'OCT 12.1.004-91.

4.3.3 HcnonHuTenu AOMKHBI OBITh MPOMHCTPYKTUPOBAHBI O Mepax Oe30MacHOCTH, KOTOphIE
JIOJDKHBI cOOJTIO/IaThbesl pU paboTe ¢ MpUOOpaMu B COOTBETCTBUHM C MHCTPYKIHUSAMH, HPUIaraéMbIMHU K
npubopam. OOydeHne oBepuTenel TpeboBaHusaM OezomacHocTH Tpyaa mpousoaT mo 'OCT 12.0.004-

90.

4.3.4 TIpu paboTe ¢ ceHCopaMu ClIeyeT COOTI0AATh OCTOPOKHOCTb.
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4.3.5 K npoBeneHUI0O MOBEPKU JONMYCKAIOT JIMI, UMEIONIMX BBICIIEEC WA CPEIHETEXHUYECKOE

o0pa3oBaHue, ONBIT pabOThI B 00JaCTH aHATTMTUYECKON XUMUH, €KET0JHO MPOXOIAIIUX IPOBEPKY 3HAHUI
[0 TEXHUKE Oe30MaCHOCTH, BIAJCIOUIMX TEXHUKOH 3JIEKTPOXMMHUYECKMX W3MEPEHUH, M3YYMBIIUX
HACTOAIIME PEKOMEHJAIMH U aTTECTOBAHHBIX B KAUECTBE [TOBEPUTETIS.

4.4. Yci0Bus IOBEPKHU

4.4.1 Ilpu npoBeIeHNN TTOBEPKHU JOJIKHBI COOTIOAATHCS CIETYIONTUE YCIOBHUS:

- TEeMIIEpaTypa OKPYXKaroIIEero BO3IyxXa, oc 20 = 5;
- OTHOCHUTEJIbHAS BIQXKHOCTH MPH 25 OC, % 1o 80;
- atmocepHoe nasienwue, klla (MM pr. cT.) ot 84 1o 106,7 (ot 630 no 800);

- MUTaHUE OT OAHO(PA3HOW CETH IEPEMEHHOTO TOKa:

- HarpspKeHue, B 23073%.

- qacTtoTa, ['11 50 + 1.

4.5 . IloaroTroBKa K moBepKe

4.5.1 BeinmonHuTth paboThl, yka3aHHble B 1. 3 Hacrosero PO (“IloaroroBka k padore u nposepka
paboTocrocoOHOCTH aHanu3aropa ).

4.5.2 IloAroToBUTH CPEICTBA ITIOBEPKH B COOTBETCTBHHM C TaOIMIICH 4.2.

4.5.3 TloarotoBuTh paboumii sTaon akTuBHOCTH HOoHOB Hatpus POAM-Na (pNa 1,1, Cna. = 1,78
r/nm°). TIpUrOTOBHTH MOHODJIEMEHTHEIC PACTBOPHI HOHOB HATpHs co 3HadeHmsiMH pNa 2,05 (Cna = 205
r/nv’); pNa 3,02 (Cna = 22 r/am); pNa 4,01 (Cna = 2,248 mr/anm’); pNa 5,00 (Cna = 230 mxr/am®); pNa
6,00 (Cna = 23 MKF/I[M3), pNa 7,00 (Cna = 2.3 MKF/L[Mg) B COOTBETCTBHM C HMHCTPYKIHEH I10
MPUTOTOBJIEHUIO, BXOJIAIEH B KOMIUJIEKT ITOCTaBKU pabovero 3TajJoHa akTUBHOCTU MOHOB HaTpus POAU-
Na.

4.5.4 TlpoBecTH rpaaynpOBKY aHalM3aTopa B COOTBETCTBUU ¢ pazzaenoM 9.1 Hactosmero PO mo

TpeM Toukam: 3HaueHus pNa 2,05; 5,00; 6,00.

Buumanme! Ilpu rpamynpoBke ananmszaTopa cinenyeT TtmareiabHo mnpomeiBate MK. g TouHON
IpaJylpOBKHM aHAJIN3aTOpa KOHTPOJIBHBIE PacTBOPHI cienyeT nponyckars yepe3 K B TeueHne He MeHee

15 MunyT.

4.6 IlpoBeieHNe MOBEPKH

4.6.1 BueumHuii ocMOTp

[Ipu npoBeieHnH BHEIITHETO OCMOTpPa MPOBEPUTH BU3YaTBHO:
-KOMIUIEKTHOCTh aHAJIN3aTopa B COOTBETCTBUU C PO;

-HaJIMYHUC aBTOHOMHOI'O HCTOYHHUKA ITMTaHUA (HpI/I HGOGXOIII/IMOCTI/I);
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- IEJIOCTHOCTh KOPIYCOB, COCIWHUTEIBHBIX MPOBOAOB (Kabemneil), OTCyTCTBHE MEXaHUYECKUX

MOBPEXACHUN, TPEMATCTBYIOIINX HOPMAIbHOMY (DYHKIIMOHHPOBAHUIO IpHUOOpa;

- YHCTOTY M LIEIOCTHOCTh COSAMHUTENICH U THE3;

- YETKOCTh M TMPaBUIBHOCTH MAapKHPOBKA B COOTBETCTBMU C PO (oOo3HaueHue mpubdopa,
HAUMEHOBAHHME WJIM TOBAapPHBIA 3HAK NPEINPUATHS-U3TOTOBUTENS, 3aBOJICKONH HOMEp, O00O3HaueHUE
nepeKIoyaTeNneld, CoOeUHUTENEH, THe3 T, 3a5KHMOB).

AHanu3aTopsl, UMEIOIIHE NePEKThI, 3aTPYTHSAIONINE IKCILTyaTalllIo, OpaKyoT.

4.6.2 OnpodoBanue

4.6.2.1 IlpoBeputh (HYHKIIMOHUPOBAHUE aHATM3ATOpa B PEXKHMax pabOThI B COOTBETCTBUU C PD.
[Tpu mepexsroYeHn: 1Uana3oHOB WM MPENEoB U3MEPEHUH, a TaKkXkKe pexuma padoThl, U BO3BpALICHUH
UX B UCXOJTHOE TMOJIOXKEHUE, TTOKa3aHHs MpuOopa TOJKHBI BOCCTAHABINBATHCS.

[Ipu ykommiekTOBaHMM NPUOOPOB TaTbBAHUYECKUMH DSJIEMEHTAMU IUTAHUS JOMOJHUTEIHLHO
MPOBEPSIOT PAOOTOCTIOCOOHOCTh aHAIM3aTOPa MIPU ABTOHOMHOM ITUTAaHUU.

4.6.2.2 Ananuzatopsl, y KOTOPBIX pe3ylbTaThl OMPOOOBAaHUS HE COOTBETCTBYIOT TpeboBaHUsIM PO,
OpakyIoT.

4.6.3 OnpeneseHue 1MaNa3oHa U3MepeHUit 1 a6COTIOTHOM MOrpelIHOCTH U3MepeHuii pNa

4.6.3.1 [ToBepky IpOBOJUTD B CIEAYIONICH MOCIEA0OBATEIILHOCTH

- coOpaTh YCTaHOBKY 10 puc. 4.1;

- OTMBITH 00€CCONIEHHOM BOAON B TeueHHe He MeHee 20 MUHYT;

- B éMKocTh 1 (cM. puc. 4.1) 3anuth dTanoHHbIN pacTBop ¢ pNa 7,00 u TpyOKy 3 MOAKIIOYUTH KO
BXOJIy U3MEpUTENHHON KaMmepbl. C MOMOIIBIO perysitopa 4 yCTaHOBUTH PACXO0J1 3TaIOHHOTO pacTtBopa 20-
60 xamenb B MUHYTY. BKITIOUUTH aHaNU3aTop;

- BbIOpath MeHio «Y CTAHOBKAY;

- BBIOpATh U3MEPSIEMYIO BETUUHHY;

- MPOBECTH U3MEPEHHMS U 3aIMCATh B MPOTOKOJI TOBEPKHU.

4.6.3.2 TToBTopuTh 1. 4.6.3.1 C 3TANIOHHBIME pacTBOpamu co 3HadeHusiMu pNa 4,01; 3,02.

4.6.3.3 AGCOMOTHYIO OTPENTHOCTh 3MepeHuit pNa onpeaenuTs o popmyie:

ApNa = pNa,., — pNa, (4.2)

rue: PNa 5, — U3MepeHHOe aHATM3aTOPOM 3HadeHue pNa 3TalloHHOTO pacTBoOpa;
pNa, —3Hauenne pNa 3TaTOHHOTO pacTBOpA.
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ba4ok ¢ 3TanoOHHBIM PacTBOPOM
Perynsarop pacxona
N3mepurenbHas kamepa
CoeauHUTEIbHBIN Kabean

5. H3smMmepurensHBIHA IIpeoOpa3oBaTelhb

el N =

Puc. 4.1 Ycmanoeka onsa onpedenenusn npeoena 00nycKkaemou adécontomuon

nozpeuwitnocmu u3mepemu7 pNa no cmam)apmubw pacmeopam

4.6.3.4 Pe3ynpTaThl TOBEPKM CUYUTATh TIOJOKHUTENBHBIMH, €CIH 3HA4YeHHS aOCONOTHOU
MOTPENIHOCTH M3MEpeHHi Mokaszarens akTMBHOCTH pNa HaxoasTcs B AMana3zoHe u3MepeHuil pNa: oT
1105 +0,05u 0t 5 10 7 £ (0,05 + 0,07 (A —5)?), rie A — H3MepeHHOE 3HAYCHHE.

4.6.4 Omnpenenenue QUANA30HA W3MEPEHHWH M OTHOCHTEJBHOH NOIPENIHOCTH HM3MepeHMil
MAaccoBOi KOHIeHTpanuu HoHoB HATpus Cny

4.6.4.1 TloBepKy MPOBOJUTH B CIEAYIOMIEH OCIEIOBATEIEHOCTH:

- coOpaTh YCTaHOBKY 10 puc. 4.1;

-B émkocth 1 (cM. puc. 4.1) 3ayeiiTe 3TaJOHHBIA PacTBOp C MAacCOBOW KOHLEHTpalMeld HOHOB
Hatpusi (Cna) 23 Mr/nv° 1 TpyOKYy 3 MOAKIIOUUTH KO BXOJY H3MEPUTENbHOW Kamephl. C MOMOIIbIO
perynsaTopa 4 yCTaHOBHUTB pacxoJi 3TaJIOHHOIO pactBopa 20-60 karens B MUHYTY. BKIIOUnTE aHanu3arop;

- BeIOpaTh MeHI0 «Y CTAHOBKA »;

- BEIOpaTh U3MEPSIEMYIO BEJTUUNHY;
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- IPOBECTU U3MEPCHUS U 3aIUCaTh B MPOTOKOJI IIOBEPKH.

4.6.4.2 IloBroputh 1. 4.6.4.1 C STAJOHHBIMU pacTBOpamMH co 3HadYeHUSIMH Cna 2,3 mr/av’; 2,3
MKF/I[M3.
4.6.4.3 OTHOCUTEIBHYIO TIOTPEITHOCTh U3MEPEHHUH O, OTH. €1I., ONPEACIUTH 1Mo hopmyIe:
C _Cam)

5 — ( usm
C

om

, (4.2)

rae Cy;y — U3MEpEeHHOE 3HaYeHNE MacCOBOM KOHIIEHTPAIIMM HOHOB HATPHsI STAJIOHHOTO PacTBOpa;
C,r —3HaueHUE MACcCOBOM KOHLIEHTPALIMK HOHOB HAaTpHUs STAJIOHHOI'O PacTBOpa.

4.6.4.4 Pe3ynbTaThl MOBEPKU CUUTATH IMOJOKHUTEIBHBIMU, €CJIM JUANAa30H U3MEPEHHUN MacCOBOMU
KOHIICHTPAI[UU UOHOB HATPHUS OT (2,3-10%) 10 (2,3-10%) mr/am®; B quanasoue usmepenuit Cy, ot 0,230 1o
(2,3-10%) mr/aM®, mpesernsl K0MyCKaeMOH OTHOCHTEIBHOMN MOTPENIHOCTH H3Mepennii + 0,12; B uanasome
u3mepenuit ot 0,023 o 0,230 MF/I[M3, 3HAYEHHUS OTHOCUTEJIbHOW MOTPEUIHOCTH U3MEPEHUM HaXOoIATCs B
npexaenax or munyc 0,24 no 0,36; B auanazoHe U3MEpPEHUN OT (2,3-10'3) mo 0,023 MF/[[MS, 3HAYCHUS
OTHOCHUTEJIbHOM NOTPEIIHOCTH U3MEPEHUH HaXo AT B peaenax ot munyc 0,53 no 1,1.

4.6.5. Onmnpeaenenue aAuana3oHa H3MepeHUHIl M a0COJMIOTHONH NOrPeLIHOCTH HM3MepeHUit
TeMIepaTypbl AHAJIU3UPYEMOMH KUTKOCTH

4.6.5.1 OrmpenencHre TNPEALIOB JIONMYCKaeMOH aOCONIOTHOW MOTPEITHOCTH — M3MEPECHUN
TeMIepaTypbl NpoBoaAUTh Ha otMeTKax 10, 25, 50 °C mkanel nmpoBepsieMoro npudopa myTeM CpaBHEHUS
€ro IMOKa3aHui ¢ MOKa3aHUsAMU u3MepuTens Temneparypsl npenusnonHoro MUT 8.03 B kommuiekTe ¢
natunkoM temnepatypsl TCITH-5B.

4.6.5.2 B cootBercTBHH C puc. 4.2 cOOpaTh YCTAHOBKY M IMPOBECTH CIICIYIONINE OTICPAINH:

1. morpy3uTh YyBCTBUTEIBHYIO YaCTh JaTYMKA TEMIIEPATyphl MOBEPSIEMOTO aHaIM3aTopa 4 U NaTYUK
TeMIiepaTypbl u3mepuTens 2 Ha rryouny 20-30 MM B TEpMOCTaTUPYEMbI CTakaH 6 ¢ MHTEHCUBHO
nepememmBaemMoit Bojol (F'OCT 6709-72), umeromieil temmnepaTypy HOBEpsieMOH OTMETKH
IIKAJIbI;

2. TOCNe BBIACPKKHA B BOJE B TCUYCHHWE 5 MHHYT CHATH ITOKa3aHHUS TEMIIEPATypbl C JIHCILICS
aHaJIM3aTopa U U3MEPUTEIIS.
4.6.5.3 Tlpenenst AT pomyckaemMol aOCONIOTHOM MOTPEIIHOCTH W3MEPEHUN TeMIepaTypsl

paccuuTaTh Mo GopmyIe:
AT = Tu3M _Tem (43)

rae: Tysy — 3HaUEHWE TEMITepaTyphl, I3MEPEHHOE C MTOMOIIIBIO aHATTN3aTOPa;
T,, - 3HAYEHHE TEMIEPATYPDI, U3MEPEHHOE U3MEPUTEIIEM.
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TepMocTar KUIKOCTHOM.
DTalOHHBIN TEPMOMETP.
MaruuTtHas Memanka.

JlaTuuk Temneparypsl.

Bona.

TepmocraTupyemslid CTaKkaH.
[IpenBapuTenbHbIA YCUIUTEIND.

NookowhE

Puc. 4.2 - Onpedenenue adcontomuoil no2pewiHoCmu UsMepeHuil
memnepamypsl aHaIUIUPYemMoil HeuoKocmu

4.6.5.4 Pe3y1'IBTaTLI MOBEPKHU CUUTATH ITOJIOKUTCIBHBIMHU, C€CJIN 3HAYCHUS AT, PaCCUUTAHHBIC IJIA
KaxJa0ro BI>I6paHHOFO SHAYCHHUA OTMCTKH HIKAJIBI TEMIIEPATYPhI, HC IIPCBBIIIAIOT 3H3‘I€HPII>1, YKa3aHHOI'o B

. 1.4 macrosmero PD.
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5. TPAHCIIOPTUPOBAHUE N XPAHEHMUE

5.1. AHanu3arop B YyHakOBKE MPEANPUATHSI-U3TOTOBUTENS JAOJDKEH XPAHUTHCS B 3aKPHITOM MTOMELICHUU
npu temreparype ot 5 10 50 °C u orHOcUTENbHOU BiaxHocTH He Gonee 80 % mpu temmeparype 25 °C
(ycrmoBust xpanenust 1 mo 'OCT 15150-69).

5.2. Tlpn mauuTenbHOM XpaHEHHWH CEHCOPOB Yy moTpedutens (Oonee 6 mecsieB) HeoOxoaumo Ha KD
YCTaHOBUTH 3AIUTHBIN KOJIMAY0K ¢ 00ECCOIEHHON BOIOK.

5.3. U3 u BD 10/KHBI XpaHUTHCS M TPAHCIIOPTUPOBATHCS MIPH TemIeparype ot 5 o 50 °C!

6. CBUAETEJIbCTBO O INIPUEMKE

Ananuzarop noHHoro cocrana Ilorenunomerpudeckuit [IAVC- ,

3aBOJCKOM HOMCp Ne COOTBCTCTBYCT TCXHUYCCKUM YCIIOBHUAM

TV 4215-005-16963232-05 u mpu3HAH TOAHBIM JIs1 SKCIUTYaTaIHH.

[ata BbImycka 20 T

M.IIL.

HOI{HI/ICI/I WJIN OTTUCKHU JIMYHBIX KHCI;'IM, OTBCTCTBCHHBIX 34 IIPUEMKY.

7. TAPAHTUMHBIE OBSI3ATEJIBCTBA

7.1. T'apaHTHIHBIA CpPOK O3KCIUTyaTalluu aHajau3aTtopa npu coOmoneHun IlorpeOutenem ycnoBuii
SKCIUTyaTaIluu - 24 Mecsia co THs MpoAaku mpudopa.
7.2. T'apanTHIHBIN cpOK XpaHeHUs1 6e3 epeKOHCepBalK MPH COOII0IEHUH MTPABUI XpaHEHHs - 3 To/a.
7.3. B TeyeHue rapaHTMHHOIO CpoOKa TPH COOJIOJEHUH MOTpeOUTeNeM TNpaBUI SKCILTyaTalluu
OPEIIPUITHE - U3TOTOBUTENb OE3BO3ME3THO PEMOHTUPYET WM 3aMEHSET aHaJlM3aTop WM €ro 4acTd Mo
MpeabsSIBICHUIO TapanTuitHOTO TajoHa (IIpunoxenwne 1).
7.4. CBeneHus o pexaamarmsix.

B cinyuae oTka3za aHanu3atopa WJIM OOHapy)XEHHsT HEHUCIPABHOCTH B €ro paboTe B MHEpUOJ
NneicTBUSL 00s3aTeNbCTB, a TakkKe OOHapyKeHHsl HEKOMIUIEKTHOCTH NpU €ro MNEepBUYHOU IPHUEMKE,
BJazesen, npudopa JOKEH COCTaBUTh aKT O HEOOXOJMMOCTH OTHpPaBKH MpHOOpa MNpeanpUsTHIO-

H3TOTOBUTCIIIO, WM MOCTABIIUKY, WX MIPCANIPUATHIO, OCYIICCTBIIAIOIICMY FapaHTHﬁHOC 06CJ'Iy>KI/IBaHI/Ie.
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IMTPUJIOXEHME 1

000 “Pupma "Anspa BACCEHC"

[Ipennpusitue U3roTOBUTEND

TAPAHTHUMHBIN TAJOH Nl

Ha PEMOHT (3aM€HY) B TEYEHHE rapaHTUHHOIO CPOKa MOTEHLMOMETPUYECKOTO aHAIN3aTOPa HOHHOTO

cocraBa [TAIC-01pNa TV 421522-005-16963232-05

Howmep u nata Beimycka 2960500

(3amonHsAeTcs 3aBOJ U3TOTOBUTEIIEM)

[TpunoOperen

(marta, moANKCH U LITAMII TOPTYIOLIEH OpraHu3alun)

BBeneH B akcmuryaTanuto

(mara, MOIHKCH)

IIPUHAT HaA FapaHTHﬁHOG O6CJ'Iy>KI/IBaHI/IC PEMOHTHBIM IIPEATIPUATUCM

M.II. PykoBoauTens npeanpusaTus

Tlomenyuomempuuecxuti Ananuzamop Honnoco Cocmasa [NAUC-01pNa
000 «Dupma «Anvgha BACCEHC»



60

Tlomenyuomempuueckuti Ananuzamop Honnoco Cocmasa IIAUC-01pNa
000 «Dupma «Anvcha BACCEHC»



61
Ipuiaoxenue 2.

IMopsiiok BBO/Ia KOHCTAHT TEPMOMeETpPa

HpI/I 3aMCHC JaTydKa TEMIICpaTypbl B IIaMATh aHajlu3aTropa HeO6XOI[I/IMO BBECTH HOBBIC

KOHCTAHTBI, 3HAYCHUA KOTOPBIX MOKHO HalTH B MacrnopTe aaT4yvka.

J1st 5TOro HEOOXOAMMO MEPEUTH B CIy)KeOHOE MEHIO TPaTyHpOBOK, OKHO KOTOPOTO OTKPOETCH,

ectu B MmeHioo “TPAIYHUPOBKA”, ynepxuBas kHONKYy «BHM3», Haxkatb Ha KHONKy «BBom». B

OTKPBIBIIEMCSI CITY’)KEOHOM MeHI0 TpanyupoBok (cMm. Puc. I12-1.) HeoOGXxomumo BBIOpaTh OIIIHMEO

CIIFHEEHOE MEHH
rra 0¥ HMPOEQE:

HzormmoreHII. TOY KM

TeMIIepa Ty PR

ANeRTPOH MR
FToOROECODO ERIXOTA

**IPANYHPOEEL**

HriHeM Tot KM
EepixHeIl ToY KM
CpeIHel ToYRM
EEono KOHCTAHT

FEOHCT. TEMIIEPAT¥PH™*

Nl= Z70.10
MNz= 4211
BI== 10020

«TemmepaTypbl», MOCIE YEro OTKPOETCs CIyKeOHOe

MEHIO TPalyupOBKH 10 Temiiepatype (cm. Puc. [12-2.).
Puc. I12-1. OkHo «Ciyxe0HO€ MEHIO I'PaTyHpOBOK»
B nannom okHe BbIOepuTEe omimioo «BBojg

KOHCTaHT» U nepeﬁnI/ITe B OKHO, ITOKa3aHHOC Ha pHUC.

I12-3.

Puc. I12-2. Okno «Ciy>)xe0HO€ MEHIO TPaTyHpOBOK»

[Toouepenno BeiOupas xkypcopom N1, N2, N3,

YCTAaHOBUTL € TNOMOINBKO  KHOIIOK  IICPEMCUICHUA

Kypcopa IacllOPTHbIE KOHCTAHTBI, IOCIE KaXKJI0N

YCTaHOBKH HaxxuMast «BBoa»

Puc. [12-3. Oxkro «KOHCTAHTEI TEMITIEPATYPLI»
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Ipunoxenne 3.

MeToauKa rpagydpoBKH TOKOBOI'O BbIXO0/a.

Jnst rpanyupOBKM TOKOBOTO BBIXOJA

AHAJIHIATOP

o O
o
o O
(&

HEOO0XOIMMO BBIKJIFOYUTH [IUTAaHAE
aHaJIM3aTopa, OTCOCJAMHUTH  OT  KIEMM
TOKOBOTO  BBIXOJa paboumii kabenb W
MOJICOCIMHUTh K HUM MILTHAMIIEPMETp (CM.
puc. [13-1).

Bxurounte MUTaHHUe npudopa.

[lepeiinute B cmy:keOHOE MEHIO TPaIyHUPOBOK

(em.  puc. TI12-1 TIPUJIOXEHUA  2).

Puc. N3-1 MoaknioueHne munnuamnepmeTpa Beibepute onmmioo  «TokoBoro BeIxozmay,

K TOKOBOMY BbIXo4y aHanusatopa

Haxxmute «BBOI».

**IPAN¥HMPOEEA**

TOEQEBOTO BR >0 ,II; b nokazanHoe Ha puc [13-2. CumraiiTe mM0Ka3aHHUE
H=zeprare H EESIITES MUJUTHAMIIEPMETPAa W BBEAUTE PE3YJBTAT C TOMOIIBIO
mor IIEPEOM o= e KHOTIOK TIepeMEIeH s Kypcopa.

19.00 12

Ha nucnnee aHaJiu3aTopa OTKpPOCTCA OKHO,

Puc. [13-2. OxHO rpagypOBKH TOKOBOTO BBIXO/IA.

ITocne Haxatus kHonku “BBO/I” aHamm3aTtop aHAJIOTMYHO NPEUIOKHUT BBECTH TOK BTOPOM M

TPEThEN TOUEK.

Tlomenyuomempuueckuti Ananuzamop Honnoco Cocmasa IIAUC-01pNa

000 «Dupma «Anvcha BACCEHC»



63
Ipuiaoxenue 4.

BoccTraHoB/1eHHE 3aBOACKHX YCTAaHOBOK

K mponenype BoccTaHOBIEHHS 3aBOACKMX MapaMETPOB cieayeT npulerarb TOJIbKO B KpalHHUX
ciy4dasix. [Ipu 7TOM HY>KHO YETKO BBIMIOJIHATH MHCTPYKIMH, BBICBEUMBAEMbBIE Ha JUCILICE aHATN3aTOopa.

Jn1st BOCCTAaHOBJICHHS 3aBOJICKMX ITapaMeTpoB HY>KHO BOHTH B okHO **YCTAHOBKU** (cMm. puc.

8.2-3) u BBIOpaTh om0 «3aBOJICKUE HACTPOUKMY. s

BoCCTaHOEMTE
SAEONCKME YOTAHOEKM?Y
[Morpebyerca ranMb-ra

A2
FHET

BOCCTAHOBJICHUA 3aBOACKHX YCTAHOBOK B JIHAJIOI'OBOM

okHe BbIOepute oniuio «JIA» u Haxxmure «BBOI».

Puc. 4-1. OkHO BOCCTaHOBJIEHHUSI 3aBOJICKMX YCTaHOBOK.

Hpuiaoxenue S.
Ilepenaua nannpix no ceru RS485 B pe:knme MoAYHHEHHOTO.
O0mme cBeeHUst
Ckopoctb nepenaun JaHHbIX: 9600 OUT B CEKyHIY.
®opmar ganHbix: OUH CTapTOBBINM OUT, OJIUH CTOTIOBBINM OUT, BOCEMb HH()OPMAITMOHHBIX OUTOB,
OTCYTCTBHE YETHOCTH.

Crpykrypa nanusix: [Ipotokon Modicon Modbus (RTU).

B anaau3arope peanusoana ¢pynkuusi Read Holding Registers (urenne perucTpoB 1aHHbBIX)

Anpeca perucTpoB aHAJIU3aTOPa, U ONMKUCAHUE XPAaHUMOW B HUX MH(OPMALIMK JaHbI B CIETyIOIIEN

Tabuie
Agpec perucrpa Conepxnr Omnucanne Aunanazon Ipumep
JAHHEIE. . . JTAHHBIX
0x0001 02 enas gacts O2 0...... 99 4 401
0x0002 02 Cotble 02 0....99 1 '
0x0003 T Lenas gacts T 0.....99 20
20.16

0x0004 T Hecsateie T 0........ 9 16
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Ipuaoxenue 6.
HNHcTpyKIus N0 KOHCEPBAILMH — PACKOHCEPBALUH
anasm3aropa IIAUC-01pNa.

KoncepBanust
1. Ecuu npencTout nepepbiB B padoTe Ha CPOK Ooee HeJequ, He0OX0JUMO BBITIOHUTH KOHCEPBALIUIO

1.1

1.2.
1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

aHaNM3aTopa:

Hocranste BD 13 n3mMepuTensHON KaMephl 5, B3sB €ro 3a pru(IeHbli KOPIyC U MOBOPAYHBAs B pa3HbIC
CTOPOHEHI (He OepuTech 3a 3aJelKy Ka0essl) U BCTaBbTE €ro B TPAHCHOPTUPOBOYHBINA KOPITYC .

VY nanute pactBop 3anoiaHeHus BD u3 6auka 11 ¢ momorrstio mmpwuia u3 komrurekra 3UILL

3asefiTe B 0a40K AMCTHILTUPOBAHHYIO BO/Y, 3aKPYTHUTE KPBIIIKY 0adka U 3akpoiite orBepctre BD
MpOOKOIL.

[IpoBepbTe ypoBeHBb pacTBOpa 3alONHEHMs B Konmauke B3, npu HeoOxoaumocTu noneiire u3 ¢aakoHa.
Haneiite 5 mu pactBopa s 3amonHeHust BO u3 ¢urakoHa B TpaHcOpTHPOBOUHBIH Kopiryc (10-Ti M
3aKpBITHIN MITPUL]), ITIOTHO BCTaBbTE B HEro BD.

[TocraBpTe ananmmzaTop Ha 1 yac Ha MPOTOK YUCTOM (MOKHO aMMHUAYHOI) BOJBI: MOAANTE ee K BXOJHOMY
MITYIEpPY, PAacXo] yCTaHOBUTE 2 — 4 Karl./ceK.

Y nanuTe pacTBOp aMMHaKa U3 EMKOCTH 4 ¢ TIOMOIIBIO MIMTPHUIIA U 3aKPYTHUTE KPBITIKY.

3akpoiite Boay (OTCOCAMHUTE MOJady), OCIa0bTe PETYIATOpP Pacxoa, IOBEPHYB BHHT HA OJJMH 000POT
MIPOTHUB YaCOBOU CTpenku. OTCOeqMHAUTE OMVKHUN KOHEI IEPEMBIUKH 7, CIIeUTe BOYy U3 KaHAIOB
M3MEPUTENHHON KaMephl 5, MPUCOSTMHAUTE TIEPEMBIUKY 0OpaTHO.

JocTaHnbTe U3 U3MepUTEIbHOM KaMepsl 5 pNa anexTpon 6, mpoBepbTe HATHYHE YIUIOTHUTEIFHOTO KOJIbLIA
Ha TOpLE, HAIEUTE B 3aILIUTHBIN CUJIMKOHOBBIM KOJIAYOK JIUCT. BOJIbI, HAJIEHBTE €TI0 Ha TOPEL] 3JIEKTPOIA
6.

OtcoenuHATE 3IEKTPOIBI OT MPEAYCHUIUTENS | U yI0XKHUTE B COOTBETCTBYIOLINE KOPOOKH.

1.10. OtkiIr0YMTE MUTAaHHE OT U3MEPUTEILHOIO YCTPOMCTBA aHAIHM3ATOPA.
PackoncepBanus
2. UroOBbl 3aIryCTUTh 3aKOHCEPBUPOBAHHBIN aHATU3ATOP:

2.1.

2.2.

2.3.

2.4.
2.5.

2.6.
2.7.
2.8.

BriHbTE pe3nHOBYIO MTPOOKY U3 M3MEPUTENBHON KaMepsl 5, ynanute Boay. Haneiite pactBop asis
3aronHeHust BO B 6adok 11 10 MeTKH, 3aKpyTUTE KPBILIKY.

Hoctanbte BD 13 k0poOKHM B TpaHCTIOPTHPOBOYHOTO Kopmyca. [IpoBepbTe ypoBEeHb pacTBOpa 3aroIHeHHS
B KOJIITAYKe, MPU HEOOXOIMMOCTH JIOJIeHTe 13 (IakoHa pacTBOP JuIst 3amoHeHus BO. 3akpoiite
PE3UHOBOH NPOOKOH U3 U3MEPHUTENbHOM Kameps! 10 TpaHcnopTupoBoUHbIi Kopiyc B3. [lnoTHO BcTaBbTE
BD B uzmeputenshyto kamepy 10 (pekoMeHayeTcs cMa3aTh YIUIOTHUTEIBHOE KOJNBLO TOHKUM CJI0EM
Ba3eiIMHA).

Hocranbste pNa anextpon 6 u3 KOpOoOKH, CHUMHUTE 3alUTHBIN KOJAau0K, MPOBEPhTE HATHUNE
YIUIOTHUTEIBHOTO KOJIBLA HA TOPLE, BCTABbTE BJIEKTPOA B U3MEPUTEIIbHYIO KaMepy 5.

[loncoenuHuTE AMEKTPOJIBI K MIPEAYCHIUTENIO 1.

[Tycture Bogy uepes nepenuBHOE YCTpOHCTBO 14, HabroaiTe, KaKk M3MEpPHUTENbHAs KaMepa 5 3alOTHHUTCS
pPacTBOPOM M OH HAUHET BHITEKATh M3 HOCUKA BBIXOIHOIO IITYLIEpa U3MEpHUTENLHON Kameps! 10 B
JIPEHAXHBIN CTaKaH 8,Ha)XMMas Ha MIEPEMBIUKY, 7 OOeHTeCh yaaneHus my3pIpbkoB n3 kanaiaoB UK,
MPUKPOUTE PETYISITOp pacxona 12 1o ckopoctu BeiTekanus 30-45 kar./MuH.

3anonHuTe eMKOCTh 4 ammuakoM (20-25%) 10 MeTKH, MIIOTHO 3aKPYTUTE KPBILIKY.

[TonxirounTe aHANINM3aTOP K MUTAHUIO.

Uepes aBa yaca aHAIH3aTOP MOXKHO TPaayHpOBaTh M PUCTYMATh K padoTe.

IIpumeuanus:
Ecnu npyu oTKpBIBaHUY PETYIISATOPOB pacxoja Yepe3 TPYOKH He NPOXOAUT PacTBOP, BO3MOXKHO:

Ne [TpuunHa Henonaaku Cnocob ycrpaHeHus
1 B nepembruke 7 oOpazoBanack BO3AyIIHAS HanasnuBaiite Ha TpyOKy HEpeMbIUKH MaJIbIIaMH, YTOOBI
npoOKa, MenIaonas IPOTEKaHUIO PacTBOPA; TpyOKa 3aI0JHMIIACH PACTBOPOM; MPUMEHHTE IIITPHIL IS
IIPOKAYKH PACTBOPOB.
2 [Ipouzouuna 3aKynopka TpyOoOK KpucTaIIaMu [Tpomoiite TpyOKHM BO/IO¥ 1O/ AaBJIEHHEM, HAIIPUMED, C
COJIeH MJIM APYTUMH 3arpsI3HEHUSIMU; TIOMOIIBIO INPUIIA, pa3MHUHAas KPUCTAIUIBI TTaIbLAMH, WA
3aMEHUTE TPYOKY.
3 TpyOxa peryssitopa 12 «cnumuiacb» B MecTe OcnaObTe BUHT PETYJIATOpPa M Pa3OMHUTE CIMIIIIEECS MECTO.
TIepPEKaTUsI CKOOKOH;
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IHpuiaoxenue 7.

CIIMCOK

HOPMATUBHO-TCXHHYE€CKUX JOKYMEHTOB

ITP 50.2.006-94 T'ocynmapcTBeHHasi cucteMa oOecriedeHus eauHcTBa m3MepeHuid. [lopsaok mpoBeneHus
IIOBEPKU CPEJICTB U3MEPEHU.

ITP 50.2.007-94 I'ocynapcTBeHHas cucteMa obecrieueHus: euHCTBa u3Mepenuil. [loBeputenbHble Kieiima
ITP 50.2.016-94 TocynmapcTBeHHass cucTeMa oOOecleYeHusi enuHCTBa u3MepeHuid. TpeOoBaHus K
BBINOJIHEHUIO KaJIMOPOBOYHBIX PadoT.

['OCT P 8.568-97 TocymapcTBeHHass cucTeMa oOOecliedeHHs] €IWHCTBA HU3MEpeHHil. ATrecTarus
UCTIBITATEIBHOTO 000pynoBanust. OCHOBHBIE TIOJIOKEHUSI.

MU 2526-99. Pexomenpanus. I'CH. HopmaTuBHBIE JOKYMEHTHI Ha METOJUKU IIOBEPKU CPEICTB
u3MepeHuil. OCHOBHBIE OJIOXKEHHUS.

['OCT 12.0.004-90 Cucrtema crangaptoB Oe3zomacHOCTH Tpyna. Opranuzanus oOydeHus pabOTaIOIIUX
6e3onacHoCTH Tpyaa. OOuMe MOJI0KEHUS.

I'OCT 12.1.004-91 Cucrema cranmaptoB Oe3omacHocTn Tpyna. I[lokapHas Oe3zomacHocTh. OOImMe
TpeOoBaHUSI.

I'OCT 12.1.007-76 Cuctema cranaapToB OezomacHocTu Tpyaa. Bpeansle BemectBa. Knaccudukanus n
ob1re TpeboBaHMs O€30MaCHOCTH.

I'OCT 12.1.019-79 Cucrema craHmapToB 0€30MaCHOCTH Tpyaa. OiekTpobe3onacHocTh. OOmme
TpeOOBaHUS 1 HOMEHKJIATypa BUI0B 3aIUTHI.

I'OCT 12.4.021-75 Cucrema cranfapToB Oe3omacHOCTH Tpyaa. Cucrembl BeHTWIALMOHHBIE. OOmume
TpebOBaHMUS.

I'OCT 1770-74 Tlocyna mepHas na0opaTopHasi crekisHHas. L{uauHapel, MEH3YpKH, KOJIObI, TPOOUPKH.
OO111e TeXHUYECKHUE YCIOBUSI.

I'OCT 6709 -72 Peaxktussl. Bona auctuimnmpoBaHHast. TeXHUUECKNE YCIOBUSL.

I'OCT 7584-89 bymara nabopatopHas (uibTpoBaibHas. MeETOIbI oOmnpeAesieHus (QUIbTPYIOMEen |
pa3IenuTeILHON CITOCOOHOCTH.

I'OCT 27987-88 Ananuzarops! xkuakoctu noreHpomerpudeckue I'CIT. OGmmue TexHuueckue ycioBusl.

TY 25-2021.003-88 TepmoMmeTpsl pTyTHBIE CTeKIsHHBIE TabopaTtopHble TJI-4. Knacc 1.
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