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HacTtoslee pykoBoACTBO MO 3KCNiyaTauunm COOAEPXKUT CBEOEHUS O KOH-
CTPYKUMMK, NPUHUUNE OEWNCTBUS, XapaKTepUCTUKax KOHOYKTOMETpa noptaTme-
Horo KIM-150MW (nanee - npubop) u ykasaHuda, Heobxogumble ONa npaBusib-
Hon 1 6e3onacHon akcnnyatauun npmbopa (MCNONb30BaAHUA NO Ha3HAYEHMIO,
TEXHUYecKoro obcnyxmBaHus, Tekywero pemoHTa). OCHOBHble CBeOEHUst O
npubope, a Takke Npasuna yTunmsauum n rapaHTum U3roToBuTens npusene-
Hbl B oopmynsipe NPBA.414311.00190.

1 ONMUCAHUE U PABOTA
1.1 Ha3zHa4yeHue u obs1acmb NPUMeHeHUsl

Mpnbop npegHasHayeH ONA U3MEPEHUA yOerbHOW 3NEeKTPONPOBOAHOCTU
(Y3I1), n TemnepaTypbl BOAHbLIX pacTBOpoB. Npnbop MOXeT NPUMEHSTbLCA OIS
onpeneneHnss MacCoBOW KOHLIEHTpauuu conen B BOOHbIX pacTBopax B nepe-
cyete Ha NaCl (ycnosHoro conecogepxaHua - YCC) n npomsBoantb pacyet
yOenbHOW 3S1eKTPONpPoOBOAHOCTH, npusegeHHon K 25 °C (Y3llzs) no nuHenHon
3aBUCUMOCTMN.

AHanusnpyemasa cpefa: BOAHble pacTBOPbl HEOPraHWYecKUxX U opraHuye-
CKUX COeOVHEHWUN, TexXHONorn4yeckne pactBopbl 6e3 XMMUYECKN arpeccuBHbIX
BELLECTB, a Takke BeLecCTB, CKITOHHbIX K 06pa3oBaHMI0 CTOMKUX OTHOXEHWUH,
noXapoB3pblBoOe3onacHble.

O6nactb NpUMEHeHNA: AN NpoBeAeHNa U3MePEHU B CUCTEMaX NPOTOYHO-
ro U HanMBHOro NpPobooTbopa B LIEXOBLIX YCMOBUSX, B CTALMOHAPHbLIX U nepe-
ABWXKHbIX fabopatopusx npeanpusatuin TENNO3HEPTreTUKN, B arpOnpOMbILLIIEH-
HOM KOMMfekce, B 06nacTu oxpaHbl OKpyXatowen cpeabl U apyrux obnacrax
XO3ANCTBEHHOW OEATENbHOCTMW.

1.2 TexHU4YecKue xapakmepucmuku
Tabnuua 1

HanmeHoBaHne XapaKTeEPUCTUKN 3HayeHune

[nanasoHbl U3MepeHni:
- YOI, mkCwm/cm

¢ patymkom [9-01 ot 0,1 go 1000,0
¢ patymkom [3-02 ot 10 oo 20000
- Temnepatypa aHanmsnpyemomn cpegel, °C ot 5,0 o 50

[Mpenensl gonyckaemblX 3Ha4Y€HMUIN OCHOBHOM abco-
NIOTHOW NOrpeLuHoCTn Npu namepeHnmn Y3l npu
HOPMarnbHbIX YCITOBUAX NPUMEHEHNS, He Bonee:

- ¢ gaTymkom [19-01 +(0,003+0,015y)

- ¢ AaT4nkom [13-02 +(0,03+0,015y),
roe y - USMepeHHoe 3Ha-
yeHne Y3II1, MkCm/cm
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[podomkeHue mabnuupbi 1

HanmeHoBaHue XapaKTePUCTNKN

3HayeHune

[Mpenenbl 4onyckaeMoro 3Ha4eHust OCHOBHOW abco-
NIOTHOW MOTrPELLUHOCTU NPU U3MEPEHUN TEMMNEPATYphI,
He bonee

+1,0 °C

[ononHuTenbHaa NorpewwHoCcTb B 4ONAX npeaena ao-
MyCKaemMoro 3Ha4yeHusi OCHOBHOW NOrpeLlIHOCTH
- Npy namepeHnn Y3r1, obycnosneHHasa n3aMeHeHNeM:
Temnepartypbl aHanuampyemon cpegbl oT 5 o
50°C Ha kaxgble 15°C oT TemnepaTypbl HOp-
MarnbHbIX YCNOBUW NPUMEHEHUS
TemnepaTypbl OKpyXatoLero sosgyxa ot muHyc 10
po nnoc 55 °C Ha kaxgble 10 °C oT TemnepaTtypbl
HOpPMarsbHbIX YCITOBUA NPUMEHEHNS
pacxofa aHanuampyemou cpefbl Yepes NPOTOYHYIO
A4Yenky ot 2 oo 12 n/y
- NIpY N3MepeHNN TemnepaTypbl aHann3npyemon cpe-
Abl, 06ycrnoBneHHas n3aMeHeHnemM TemnepaTypbl
OKpyxatowero so3gyxa ot muHyc 10 go nntoc 55 °C Ha
kaxxable 10 °C oT oT TemnepaTtypbl HOPMasibHbIX YCI10-
BUN NPUMEHEHNS

1,5

0,5

0,25

Mpenenbl OOMyckaemoro 3Ha4YeHUst OTHOCUTESbHOMN
norpelwuHocTn nepecyeta YOIl B YCC, %, He Bbonee

[Mpenenbl OonyckaemMoro 3Ha4YeHus OTHOCUTENbHOM
norpewHocTn nepecyeta YOIl B yaenbHy0 anekTpo-
NpOBOAHOCTb, NpuBeAeHHy K 25 °C (YOllzs), %, He
6onee

Bpema yctaHoBneHusi paboyero pexuma, MUH,
He Gonee

Bpems HenpepbIBHOM paboThl, 4, HE MEHEE

HectabunbHOCTb Noka3aHun 3a 8 4 HeENPEpPbLIBHOW pa-
6oThI

B Npeaenax gonycka-
€MOW OCHOBHOW NOo-
rPELIHOCTU N3MEPEHUN

Bpema ycTaHOBnNeHuMs nokasaHuUM KOHOYKTOMETPOB

Npw ckaykoobpasHoMm nameHeHumn Y3r1, ¢, He bonee 30
Bpemsa yctaHOBMNeHus nokasaHWn KOHAYKTOMETPOB
NPy CKa4ykoobpa3HOM M3MEHEHUN TeMnepaTypsbl, C, HE
bonee 180
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[podomkeHue mabnuupbi 1

HanmeHoBaHne xapakTepucTuku 3HayeHue

LleHa eguHmubl Mnaawero paspsaga (AUCKPETHOCTH)
ANs UHTepBanoB NokasaHun
- YOI (Y3llzs):

o1 0,100 go 9,999 mkCm/cm 0,001

o1 10,00 go 99,99 mkCm/cm 0,01

o1 100,0 go 999,9 mkCm/cm 0,1

o1 1000 go 9999 mkCm/cm 1

oT1 10,00 go 19,99 mCwm/cm 0,01
- YCC (B nepecyeTte Ha NaCl):

ot 20,0 oo 999,9 mkr/gm® 0,1

ot 1000 go 9999 mkr/gm® 1

ot 10,00 go 99,99 mr/gm® 0,01

ot 100,0 o 999,9 mr/gm® 0,1

oT 1000 go 9999 mr/aom?® 1

ot 10,00 go 12,00 r/gm® 0,01
- TemnepaTtypbl aHanM3npyemon cpeapbl

o1 5,0 go 50,0 °C 0,1
[NuTaHne
- HanpsXeHne NnUTuHKuS, B
OT aBTOHOMHOIO WMCTOYHMKA, COCTOSALLEro U3 YeTbl-
pex 3yIEMEHTOB HarpsXXeHnem ot 1,25 p001,7
AOMNyCKaeTcs NUTaHMe OT BHELLHEro MCTOYHMKA Mo-
CTOAHHOIO HarnpsXeHus oT 5o 14
- TOK, MA 10
[@abapuTHble pasmepbl (OSMHaXWUPUHAXBbICOTA),
MM, He boree
- npeobpasoBarenb
- patymk [39-01 (03-02) (6e3 kabens) 211300XX11080XX1680
- NpoTOYHas s4yenka (6es gaTtymka) 130x50%40
MpumeyvaHue — [AnuHa kabensa He 6onee 850 mm
Macca, kr
- NpeobpasoBatenb 0,3
- paTumnk [19-01 (O3-02) (6e3 kabens) 0,1
- NpOTOYHas a4yenka (6es gaTumnka) 0,1

Pabouune ycnosua akcnnyataumm:

- TemnepaTtypa okpyxatoLiero Bosayxa, °C

- OTHOCUTENbHAA BMAXHOCTb OKpY)XaloLero Bosayxa
npn Temnepatype 30 °C, %

- aTMocdhepHoe faBrneHune, kla

oT muHyc 10 go nnoc 55

90
ot 70 no 106,7
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OkKoH4yaHue mabnuubi mabnuuysbi 1

HanmeHoBaHMe XapakTepUCTUKK 3Ha4eHune
HopMmanbHble yCrioBusa NnpyMeHeHns:
- TeMnepartypa okpyxatoLliero sosayxa, °C oT +15 go +25
- Temnepatypa aHanmsnpyemomn cpegbl, °C ot +17 go +23
- OTHOCUTENbHAA BMAXHOCTb OKpYXalLero Bo3ay-
xa, % o1 30 no 80
- aTMocdoepHoe gaBneHue, kla ot 70 no 106,7

1.3 Cocmae npubopa

[Mpnbop cocToUT K3 NEPBUMYHOrO U3MepUTENbHOro npeobpasoBartens (B
AanbHenwWweM — gaTtymk) U1 BTOPUYHOrO M3MepuTenbHoro npeobpasoBaTtens (B
AanbHenwem — npeobpasoBaTtesb).

B komnnekte npmbopa MOXHO UCMOMbL30OBaTb Creaylowmne gaTynkm anek-
TPONPOBOAHOCTH:

[030-01 - oBYXaNeKTPOAHbIN KOHTAKTHbIN KOHOYKTOMETPUYECKUA AaTyuk ASis
N3MEPEHN yaEeNbHON 3NEKTPONPOBOAHOCTM 06ECCONEHHbIX BOA;

[00-02 - oBYX3NeKTPOaHbIN KOHTAKTHbIA KOHOYKTOMETPUYECKUA AaTyuK AJSis
N3MepeHnn yaenbHOW 3SIeKTPONPOBOAHOCTU TEXHONOMMYEeCKNX pacTBOpPOB U
NPUPOLHbLIX BOA.

KoHayKkTOMeTpbl BbIMyCKalOTCA B CrefyroLmX UCNONHEHUSIX:

KM-150MWN — koHOYKTOMETpP, YKOMMIIEKTOBAHHbLIA AaTyMKaMn 9NeKTponpo-
BogHocTn [3-01 n 13-02, npegHasHayYyeHHbIN ANt UISBMEPEHUIN YOESNTbHOWN 3feK-
TPONPOBOAHOCTU 0BECCONEHHbIX, NPUPOAHbIX BOA M TEXHONMOIMMYECKNX pacTBO-
pOB.

KM-150.1MW — koHOyKTOMETP, YKOMMIEKTOBAHHbLIN OATYMKOM 3r1EKTPONpo-
BogHoctn [03-01, npegHasHayeHHbIN ONA U3MEPEHUN YOESNTbHOM 3NeKTpOornpo-
BOAHOCTM 06eCcconeHHbIX BoA,.

KM-150.2MW — koHOYKTOMETP, YKOMMSIEKTOBAHHLIN AAaTYMKOM 3MEeKTPOornpo-
BogHocTn [03-02, npeaHasHayeHHbIN ONS U3MEPEHUN YOENbHOM 3NEKTPOnpo-
BOAHOCTW MPUPOAHLIX BOA, N TEXHONOIMYECKUX PacTBOPOB.

[Mpnbop MOXeT NPOU3BOAUTb U3MEPEHUS B MPOTOKE C NPUMEHEHUEM BXO-
AsLLen B KOMMSIEKT MOCTaBKM NPOTOYHOU AYENKN.

[Mpnbop moxeT pabotaTb CO BCTPOEHHbIM aBTOHOMHbLIM MW BHELUHUM MUC-
TOYHUKOM MUTAHUS

B cocTtaB npnbopa no TpeboBaHmio 3akasdumnka MOXeT ObITb BKITHOYEH Kabenb
ana nogkntodenuns MK n nporpammHoe obecneyeHne Ha CD. OTn ycTtponcTtea
npeaHasHayeHbl Ans nepegayvn Ha K no nHtepdgency ceasm RS-232C.
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1.4 Yecmpoticmeo u paboma

1.4.1 MNpuHumn paboTbl Nnpubopa

[MpyHUKMN genctems npubopa OCHOBaH Ha nNpeobpas3oBaHUM TOKa, NpoTeka-
IOLLLEr0 MexXay 3nekTpogamMn B 3N1IEKTPOXMMUYECKON A4enKe rnog Bo34eNCTBUEM
NPUNOXEHHOro NEPEMEHHOIO HarNpPsXXeHUs1, B 3Ha4YeHME yaeribHOW 3NeKTponpo-
BOOHOCTU, a TakKe Ha npeobpasoBaHMM CONPOTUBIEHUS AaTynKa TemnepaTypbl
(TepMmogaTtymka) B 3Ha4YeHNe TemnepaTypbl.

[laTymK aneKTponpoBOAHOCTU NpeacTaBnseT cobon ABYXANEKTPOAHYI KOH-
TaKTHYH KOHOYKTOMETPUYECKYHO AYENKY.

[Mpn namepexHnn Y3l Ha anekTpoabl NoAaeTCcs HanpsbkeHne U Npon3BoauUT-
CHA U3MEPEHNE TOKa, NPOTEKAIOLWEro MexXxay aTMMn Xe anektpogamn. amepen-
HOe 3Ha4yeHne ToKa nepecymTbiBaeTcda B 3HadYeHue Yl ¢ y4eToOM NOCTOAHHOM
aatymka anektponposogHocTn K. lepecyeT nNpoms3BoaAnTCA MUKPOKOHTPOISie-
poM, BXodsllemM B cocTaB npeobpasoBartens. [lporpammHoe obecnedeHune
(MO), onpegensowee anroputMm nepecyeTa, 3allUTO B MUKPOKOHTPONNep B
npouecce Hanaakm Nnpubopa Ha NpeanpUATUN — N3roTOBUTENE.

O6o3HayeHne nporpammHoro obecneyeHna — MO KI1-150MA v1i.xx (X —
undopbl 0 — 9).

MO B npnbope annapaTHO 3aLMLLEHO OT YTEHUS U MOoANdUKaALNKN C NUCMOSb-
30BaHMeM nporpammaTopa ¢ nomoubio 6utoB 3awwnThl (Lock bits) npoueccopa
Atmel ATmega329.

Bxog B pexuvm n3MeHeHus KanmnbpoBOYHbLIX KOHCTAHT C UCMOSIb30BaHMEM
KrnaBmaTypbl 3aLlUMLLLEH C MOMOLLLIO naposns. MHTepdenc cBasn ¢ KOMMNbIOTEPOM
(RS-232) He npenocTaBnsieT BO3MOXHOCTM MoanpULUMpoBaTb, 3arpyanTb, npo-
yutatb 0. Takke MHTEpdENC He npeaocTaBnsaeT BO3MOXHOCTU MOANDULM-
poBaTb, 3arpy3nTb KanmMbpoBOYHbIE KOHCTAHTbI.

YaenbHOM 3eKkTponpoBOAHOCTLID Ha3blBAe€TCs 3nekTpuyeckasi npoBoau-
MOCTb NPOBOAHMKA Nnowaabio cevyeHns 1 kB. MeTp 1 gnuHom 1 metp. OTa Be-
nnynHa mnsmepsaetcsa B CumeHcax Ha meTtp (Cwm/m). [Npn namepeHnn anekTpo-
NPOBOAHOCTN BOAbl Yalle WCMNOoMb3YTCA KpaTHble eOuVHULbI U3MepPeHUs:
MCwm/cm 1 MkCwm/cm.

PacuyeT 3HadeHun yoenbHOW 3MeKTPONpPOBOAHOCTM NpomsBoanTca no doop-
myrne 1:

1 L
At _; T AeR

: (1)

roe - yOerbHas anekTponpoBogHOCTb, CM/M;

- yaenbHoe conpoTtusneHune, OMm-um;

- ANVHa NPOBOAHUKA, M;

- NNOoLLIAAb NONEepPeyYHOro cevyeHnsa NPoBoAHNKA, M?;

- 3NEeKTprYecKoe conpoTuBneHne nposoaHuka, Om.

TR N




PBA.414311.001P3

B npubope npegycmoTpeHa BO3MOXHOCTb SIMHEWHOrO MpUBEAEHUs 3Hauye-
Hua YOI k Temnepatype 25 °C (npunoxeHue b). 3HayeHns HeKoTopbIX KOAph-
dULMEHTOB NMHENHON 3aBucumocTn YOIT oT TemnepaTtypbl (TemnepaTypHbIn
KO3 PULMEHT), 3aBUCSLLME OT COCTaBa PaCTBOPEHHbLIX B BOAE BELLECTB, 3aHe-
CeHbl B NamMATb NpeobpasoBaTens.

[Monb3oBaTenb MOXeT caM ycTaHaBNuBaTb 3TOT KOI(PMUUNEHT, BbIOPAHHbIN
N3 CrpaBOYHOMN NUTepaTypbl UNKW onpeaesieHHbIN 3KCNepPUMEHTarnbHO.

B npmnbope Takxke npegycMoTpeHa BO3MOXHOCTb nepecyeta 3HadyeHus YOIl
B conecogepxaHue, ycrnosHo no NacCl. MNpu nepecyete YOIl B YCC npegnona-
raeTcs, YTO B BOL€e PacTBOPEHO TOSbKO 3TO BewecTBo. [ns atoro npmubop uc-
NONb3yeT 3aIOXKEHHYIO B €ro namsaTb 3aBUCMMOCTb Y3l OT KOHLEeHTpauumn xso-
puaa HaTpuda n Temnepartypy pactsopa (npunoxeHuve B).

PesynbTtatel nsmepeHun YOI (Y3lls), YCC u Temnepatypbl aHanuanpye-
Moun cpeapbl B eanHuuax MkCm/cm (MCwm/cm), mr/n (mkr/n) n °C cooTBETCTBEHHO
BbIBOAUTCS Ha Aucnnen npeobpasoBartens.

1.4.2 KoHcTpyKkuma npnbopa

Mpunbop npeactaBngeT cobom KOMMMNEKT, COCTOAWMI N3 npeobpasoBartens,
AaTyuKa 3reKTponpPoOBOAHOCTU Y MPOTOYHOM AYENKN.

1.4.2.1 [JaTumKkn anekTponpoBOAHOCTM NOKa3aHbl Ha pUcyHke 1.

[atunkn cHabxeHbl kabenem gnuHon 0,8 M ¢ pazbeMoM AN NOAKMOYEHUS
K npeobpasoBaTento. TepMmogatymk npeacrtaeBnser cobon TepmMoMeTp conpo-
TUBMNEHNS C  HOMMHArNbHOW  cTaTU4eckonm  xapaktepuctukonm  Pt1000
(W1000=1,3850), kOTOpbIN BCTPOEH B AAaTYUK SNEKTPONPOBOAHOCTN.

Oatyuk 03-01 DaTuuk 03-02

S

N

=

1 - BHYTPEHHWIA 3NeKTpoa; 2 — BHELLHWUA 3NEKTPOA; 3 - OTBEepCTME ANs BbIXOA4a BO3ayXa.

PucyHok 1 — Oatumnkn koHgykTomeTpa KI-150MW.
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1.4.2.2 [Ina npoBeaeHNa n3MepeHnin Ha NPOTOKe B KOMMSEKT MOCTaBKU BXO-
OUT NPOTOYHas ssyenka (PUCYHOK 2).

5

4
3\
<

L HE It
e

"HE
é-' Il

1 - BxogHOW WITYUEp; 2 - BLIXOQHOM WTYLeEp; 3 - pe3nHOBOe Konbuo; 4 — kopnyc; 5 — ram-
Ka; 6 — gaT4yuK; 7 - nnacTMaccoBble LLianObl.

PucyHok 2 — lNpoTo4yHasa sayenka

|
[

Kopnyc si4enkun BbINOMAHEH M3 NPO3pPaYHOro NonnmMepa, Y4To NOo3BONAET Npu
NpOBEOEHMN U3MEPEHUN BU3YyaribHO KOHTPONMPOBaTb MNPOLIECC MNPOTEKaHMS
Npobbl.

1.4.2.3 lNpeobpasoBaTtesib BbIMOMHEH B repMETUYHOM MacTMaccoBOM KOp-
nyce. O6wmn Bug npeobpasoBartenis nokasaH Ha pUcyHke 3.
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He3go «6V...14V» - Ans NoaKNtOYEHUS NCTOYHMKA BHELLHETO NUTAHNS;

. Pasbem «RS-232» ana nogknoyeHnsa nepcoHanbHOro KOMNbITEPa;
. Paszbem «1» - onsa nogknioyYeHns gaTymka;

. Kngkokpuctannuieckum gucnnem;
. NaHenb ynpaBneHus;

. KpblLlka oTceka aBTOHOMHOIO UCTOYHMKA NNTaHWUS;
. Mnomba.

PucyHok 3 - lNpeobpasoBatens KI-150MU
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1.4.2.4 Tlpnbop MoxeT paboTaTb OT BHELIHEro MCTOYHUKA MUTaHUA NOCTO-
SIHHOro Toka. ICToYHMK nogkntoyaeTca K rHesgy 1 (pycyHok 3).

1.4.2.5 Ha nuueBon naHenun npeobpasoBaTenisi pacnonoXeHbl XUOKOKPU-
cTannuyecknn gucnnen n naHenb ynpaeneHus. Pasbembl ong nNoaknioyeHus
BHELLIHUX 9NEKTPUYECKUX COeANHEHUI pacnosioXkeHbl C Topua npeobpasoBaTte-
na B BepxHewn ero 4Yactu. Ha 3agHen cteHke npeobpasoBaTtesnis HaxoauTca oT-
CeK BCTPOEHHOro aBTOHOMHOIO UCTOYHMKA NMUTaHUA.

1.4.2.6 PacnonoxeHne 3HaKoB 1 UMGPOBLIX MOSeN Ha XNOKOKpUCTannye-
CKOM Jucrnee nokasaHo Ha pUCyHke 4.

2 3 4
= 3 %
KOHTPONBJHACTPOMKA E]Im\H+
1 | [ENEZETH OWwWBKA

P R NN I :
o

1M B gy e

HL!’."

1/ 10/ of 18 \7 e

1 - ocHoBHOE UMppoBOE NONEe N3MepPsEMbIX BENNYNH;

2 - 30Ha pexumoB paboTbl;

3 - CUMBOSbI PAcTBOPEHHbIX B BOAE COEAMHEHUN, 3HAYeHNs KO3ahpmUMEHTOB, 3aBUCK-
mocTun Y3l oT TemnepaTypbl KOTOPbIX 3aHECEHbI B NaMsiTb NpeobpasoBaTtens;

4 - 3Hak paspsga 6atapen nuTaHus;

5 - cMMBONbI €4MHUL, N3MEPEHUS BESTUYMH;
6 - BcnomoraTenbHoe LundpoBoe None;
7
8

<]

- cumBon KoadhdmumeHTa 3asucumoctn Y3l oT TemnepaTypbl;
- 3HaK BKMOYeHNS pexuma npusegeHus YOI k TemnepaTtype 25 °C;
9 - cMMBOI HOMepa A4YerKM NamaTy;
10- 3HaKK 3anMcu 1 U3BreYeHns U3 NamaTu;
11- 3HaK ncnonb3oBaHUSA rpagyMpoBOYHOIO PacTBopa;
12- cMMBOS NOCTOSIHHOW JaTyumKa 3NeKTPONPOBOAHOCTW.

PucyHok 4 - MHOroyHKLMOHanbHbIN OUCNIEN

11
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1.4.2.7 MNMaHenb ynpasneHus

Ha naHenn ynpaBneHusi pacnonioXeHbl CeMb KHOMOK, ChyXalmx Ans
ynpasneHus npudopom.

cTon

BbIEOP

BBOA

© 0 (J000C

BkntoyeHune/BbikntoYeHne npmnbopa.

BpemeHHaﬂ OCTaHOBKa npouecca n3MepeHna c yaepxaHmnem
Ha aucnnee Tekyllero pedysibtara.

Bbibop pexunma pabotbl npubopa.

BbI6op eanHUL, U3MEPEHUS B pEXMME N3MEPEHUS.
Bbibop paspsga nameHsieMoro yucna npu penaktmpoBaHum
(M3MEHEHMM) YMCIOBbIX 3HAYEHUN.

MoaTBepXaeHne BBOAA [aHHbIX, BbIOpPAHHOro pexuma unm
YUCMNOBOTO 3HAYEHUS.

YBenuyeHue 4Yncna npu pegaktupoBaHUM YMCHOBbIX 3HaYe-
HUWN.

N3BneyeHne COOepPXMMOro A4eek OGnokHoTa Ha amcnnen.

YMeHbLUEHNE Yucna npu peaakTMpoBaHUN YMUCIIOBbLIX 3Ha4Ye-
HUN.

[MepeBoa npmnbopa B COCTOSIHNE FOTOBHOCTU K COXPaHEHUIO
pesynbTaTa uamepeHns B BbiIopaHHOM ssyenke 6r1okHOTa.

1.5 Mapkupoeka u niiombupoeaHue

1.5.1 Ha kaxxgom npeobpasoBaTenie HaHeceH 3aBOACKOW MOPSAOKOBLIA HO-
Mep npeobpasoBatens. Takke 3aBOACKOW MOPSAKOBbIA HOMepP AaTyuka HaHe-
CEH Ha Kopnyce gaTtyuka anekTponpoBogHocTn. Kpome Toro, Ha gatyvke HaHe-
CEH ABYX3Ha4HbI HOMep Tuna gatyuka (43-01 nnu 03-02).

B komnnekte MOXHO MCMonb30BaTb TOMbKO npeobpasoBaTesib U AaTyuK C
TEMW HOMEepaMmu, KOTopble yKkasaHbl B oopmynsape npubopa. B npotnsHom cny-
Yyae pesynbTaTbl U3MEPEHNN MOTYT OblTb HE JOCTOBEPHLIMM.

1.5.2 MNpeobpasosatenb npnbopa onnomMbupoBaH Ha OAHOM U3 BUHTOB, CO-
eMHSAILWNX KPbILKY C KOpnycoMm (7 pucyHok 3). BckpbiTre nnomObl npon3soaaTt
TONbKO NpeAcTaBMTENN opraHM3aunin, KOTOpPbIM paspeLleH peMOHT npubopa.

cebs1 2zapaHmultiHbie o6s13amenbcmea.

g-' 'j lNocne HapyuweHusi yesiocmHocmu nnaombbl uzzomoeumesnib CHUMaem c

12
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2 UCMNOJIb3OBAHUE MO HA3SHAYEHUIO
2.1 dkcnnyamayuoHHbIe o2paHU4YeHUs

2.1.1 K pabote ¢ npubopom ponyckaeTca nepcoHan, U3y4yvmBLUMKA HACTOS-
LLlee PYKOBOACTBO MO 3KchnyaTauuwn, OENCTBYOLME Npasuia dKcnayatauuu
3S1EKTPOYCTAHOBOK U NpaBunia paboTbl C XMMUYECKUMU peakTUBaMM.

2.1.2 Bo BpeMsi npodmnaktndecknx pabot n pemoHTa npubopa Heobxoau-
MO BNoK CeTEBOro NUTaHUSA OTKIHOYUTL OT CETMW.

He donyckaemcsi akcnnyamauusi npubopa:
e pu Napamempax NuUMarow,e2o0 HarnpsiKeHusi He coomeemcmeyruux

npueedeHHbIM 8 nyHkme 2.10 U[CT.414311.00290;

e [Ipu nNapamempax KOHMposupyeMmol cpedbl 8biXx00AWUX 3a npedesbl,
npueedeHHbIe 8 nyHkme 2.9 N[JCT.414311.002®0, a makxe npu Haau4yuu 8
KOHmMpoJsupyemoli cpede XUMUYEeCKU a2peccusHbix eewjecme, pa3pyuwa-
rwux Mamepuanbl 0amyuka (Op2aHU4YeCKOe CMEeKJ10, Hep)XaserouwyHr
cmarnb U pe3uHy), a makKxe seujecmse, CKJIOHHbIX K 06pa3oeaHuro cmoulKux
omJioXKeHuUl Ha 9am4uke.

2.1.3 lNpu paboTte c npubopom crnenyet obeperatb npeobpasoBaTenb U
AaTynK 3MEKTPONPOBOAHOCTU OT yAapoB, MOCKOSbKY HEKOTOpblE AeTann B UX
KOHCTPYKLMN N3roTOBIEHbI N3 XPYMNKUX MaTepuaros.

2.2 [loG2omoeka K ucrosib308aHUI0

2.2.1 PacnakoBka

[Mpn nonyyeHnn npubopa cnegyeT BCKPbITb YNakoBKY, MPOBEPUTb KOM-
NNEKTHOCTb M YBeanTbCHA B COXPaHHOCTM yNakoBaHHbIX U3OEMNNNA.

PacnakoBaHHbIM Npubop cneayeT BbliaepXaTb Npu Temnepatype (20 +5) °C
N OTHOCUTENBHON BRiaxXHOCTK He 6onee 80% B TeyeHne He MeHee 8 4acos.

[Mpnbop cnenyet pasmecTUTb B MOMELLEHUM, 3aLMLEHHOM OT atMocdep-
HbIX OocagkoB ¢ Temnepartypon oT 5 Ao 40 °C 1 OoTHOCUTENBHOW BRAXHOCTLIO
Bo3ayxa o 90 % npu temnepartype 25 °C.

2.2.2 NoarotoBKka UCTOYHMKOB NUTAHUA

[MuTaHne npubopa OCyLLECTBASETCA OT aBTOHOMHOIO UCTOYHMKA - YETbIpex
anemeHToB Tnna A316 HanpskeHnem 1,5 B nnun oT BHELLIHEro UCTOYHMKA NUTa-
HWS NOCTOSIHHOrO TOKa.

[na ycTaHOBKM 3nemeHTOB 6GaTapen aBTOHOMHOIMO WCTOYHMKA MUTaHMUS
Heobxoaumo:

- BCKpPbITb KPbILIKY 6 OTCeka Ha 3agHen naHenu npmbopa (pucyHok 3), Ans
4Yero OTBEPHYTb BUHT KPEMMEHUs KPbILWKK OTCEKA;

- cobntogasa NnonsipHOCTb, YCTAHOBUTL 3NIEMEHTbLI B OTCEK;

- 3aKpbITb KPbILLKY OTCEKA.

[Ons paboTtbl npnbopa OT BHELLIHErO UCTOYHMKA NMUTaAHMUS NMOCTOSAHHOIO TOKa
cnegyeTt BCTaBUTb BUSTKY UCTOYHMKA NUTaHUsA B rHe3go 1 (pucyHok 3). OTpuua-
TenbHbIN BbIBO, UCTOYHUKA OOMMKEH ObITb NOAKMKOYEH K LeHTParibHOMY KOHTaK-
Ty rHesga.

13
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I'Ipm noAaKknyeHnn BHeEWHEro nMTaHnA BCTpOEHHOE aBTOHOMHOE MUTaHune
aBTOMaTU4eCKM OTKITIOHaeTCA.

2.2.3 [NlogrotoBka AaTYMKOB 3S1IEKTPONPOBOAHOCTM

2.2.3.1 lNepen npoBegeHMeEM MU3MeEPEHUW crnegyeT BblbpaTb M3 KOMMSIEKTa
npuHaanexHocTen Tpebyembin gatymk (pucyHok 1). lNpu namepeHnax anekTpo-
nposoaHocTn go 1000 mkC/cm cnenyet ucnone3oBatb [13-01, ceblwe - [13-02.

[laTumK anNekTponpoBOAHOCTM crieayeT NoaknounTb K rHesgy «» npeobpa-
3oBartens. Bknountb Nnpubop 1 yCTaHOBUTb 3HAYEHUSI NOCTOSIHHOW MUCMNONb3ye-
MOro AgaTtymka corfiacHo 2.3.5.3. 3HayeHnsa NOCTOSIHHbIX aTYMKOB NpUBELEHbI
B pa3gene 8 tabnuua 8 NPBA.414311.00190.

2.2.3.2 [laTumnk anekTponpoBOAHOCTU, XpaHUBLUMECS B CYXOM Buae, cnenyet
BblAepXaTb B Te4YEHME 8 Y B AUCTUNIIMPOBAHHON BOAE.

2.2.4 lNogroTtoBka npudopa

[Mpy npoBeaeHn n3mepeHuit B NPOTOKE CrieqyeT UCMoNb30BaTh NPOTOYHYHO
A4enKy (PUCYHOK 2). INpOTOYHYIO AYEnKYy TaKke peKoMeHOyeTCH MCMNoSib30oBaThb
Ans namepeHunn B pacteopax ¢ YOIl Hmke 30 mMkCm/cm, obecneymB aTUM He-
NpepbIBHbIN NPOTOK NPOBLI Yepes AaTynK 3MeKTPoNnPOBOAHOCTM.

B aTtom crnyyae Ha pgaTtyuk 3nekTpornpoBOAHOCTU crnedyeT HageTb raviky 5,
Age wanbbl 7 N pe3nHoBoe KoMbuo 3 Mexay HUMKU (PUCYHOK 2). YCTaHOBUTb
AaTyUK B S4ENKY M 3aKpYyTUTb ranky B Kopnyc 4, obecnedms repMeTUYHOCTb CO-
eaNHEHNS.

[Mpn ycTaHoBKe NPOTOYHOW AYENKN OOMYCKAeTCHA OTKIOHEHWe OT BepTuKanu
Ha yron He bonee 15°. pu ycTaHOBKe AaTtyMka C OTKITOHEHMEM OT BepTuKanu
LWITYLlepa NPOTOYHOM SYENKN (M OTBEPCTUE AN1S BbiXo4a BO3ayxa) OOMKHbI BbITb
HanpaBsneHbl BBEPX.

Omeepcmue 0ns ebixoda 8030yxa OO/NKHO 6bIMb HanpPaesieHo 8 CMOPOHY
8bIXOOHO020 Wwmyuepa.

[MoocoeanHATL LWNaHrM K WryLepam rnpoTOYHOM SAYENKM HY)XXHO B COOTBET-
CTBUN C PUCYHKOM 2.

MpaBunbHO cobpaHHaa NpoToYHasa A4Yenka OOMmkHa ObiTb 3anonHeHa pac-
TBOPOM MOJSIHOCTLIO. [lonyckaeTca He3HayuTesribHOE CKOMfeHMe My3blpbKOB
BO34yXa B BEPXHEWN YACTUN AYEUNKMN.

" Ans npedomepauwieHuss omsioxeHull Ha 3flekmpodax dam4yuka Hepacmeo-
1 PuMbIX coeduHeHuli pekomMeHAyemcsi aHanusupyembili pacmeop npedesa-
pumesibHO nNponyckame Yyepes ¢husibmp.
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2.3 Ucnonb3oeaHue npubopa

2.3.1 BknoveHune n BblknoyeHne npudopa

[ns BkNtoYeHMs npubopa HaxaTb KHOM-
Ky BKMo4eHnsa npubopa n yaepxmBaTtb
ee B TeveHune 1-2 cekyHg.

[Mpn BKMOYEHUM Ha OUCnNee KPpaTKOBPEMEHHO Bbl-
CBe4YMBaeTCs HOMep Bepcun nporpaMmmHoro obec-
nevyeHna npubopa, Hanpumep «v1.01», nocne 4vero
nNpnbop NepexoauT B PEXUM N3MEPEHUN.

N4
b
T
-—
.-!
- e,

B none pexumoB paboTkbl Ha gucniee BbiCBEYMBaA-
etca 3Hak «<MUSMEPEHMUE». Ha uudpoBom none
aucnness oTobpaxalTcs pes3ynbTaTbl  TeKyLlero
N3MepeHns’ B TeX eauHuLax, Kotopble Gbinu ycTa-
HOBMEHbI NPU NpeablayLLEM €ro BbIKIOYEHNN.

A Ecnu numanue npubopa ocyuiecmensemcs
om aemoHOMHO20 UCMOYHUKa, criedyem rnpo-

eepumb cocmosiHue 3Haka pa3psida 6amapeu.
Ecnu oH 2opum (noka3aHO Ha PUCYHKe), mo
aneMeHMbI nuMaHusi csiedyem 3ameHums (3.2).

[Ona BblknoyeHns npubopa cneayet
HaXkaTb TY XK€ KHOMKY.

* 3pecb U pganee Ha pUCyHKax, MOSICHAKOWMX nopsgok pabotel ¢ npubopom, npuvBedeHbl
CrnyyYanHble NoKa3aHWsi Ha aucnnee, B pearbHbIX YCIOBUAX OHU MOTYT BbITb ApYrMMN.

15
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2.3.2 Pexumbl paboTbl npudopa

[Mpnbop nmeeT cnegyrome pexmmol padoTbl:

- «USMEPEHME» - ocHOBHOM pexum paboThbl.

- «tHACTPOUKA a» - ycTaHOBKA MUMHENHOro KO3ddULMEHTa 3aBUCUMOCTM
Y3I1 oT TeMnepaTypbl aHanM3npyemoro pacteopa.

- «HACTPOMKA K» - HacTpoiika MOCTOSIHHOWM AaTuvka 31eKTponpoBOAHO-
CTW.

- «KOHTPOIJIb» - npocMOTp YCTaHOBIIEHHOW MOCTOAHHOM OaTyMKa U nu-
HenHOro KoadpduumeHTa 3asncumocTn YII1 oT TemnepaTypbl pacTBopa.

2.3.3 [poBeneHne namepeHnn

2.3.3.1 lNorpyxeHne gaTtymka B aHanu3mMpyembin pacteop

2.3.3.1.1 TpomMbITb JaTyYMK 3MNEeKTPOrnpoBOAHOCTU OUCTUINSIMPOBAHHOMN BO-
OON, ocywunTb ero unbTpoBanbHon 6ymaron. [Npu npoBegeHn n3MepeHnin B
€MKOCTU ¢ Npobon gaTyuk criegyeT NorpysuTb B aHanuMsaMpyeMbll pacTBop Ha
Takyo rmybuHy, 4ToObl YPOBEHb XMUAOKOCTM BObIS Bbille OTBEPCTUSA ANS BbiXoAa
Bo3ayxa (pucyHok 1). YCTaHOBUTb [aTyuK BepTuKanbHO. [lonyckaeTcs OTKIIO-
HeHWe OT BepTuKanu Ha yron He Bonee 15°. [pn ycTaHOBKe AaTymMka C OTKIIO-
HEHMeM OT BepTuKanun oTBepcTMe ANA BbIXxo4a BO3adyxa OOMMKHO ObiTb Hanpas-
NeHOo BBEpPX.

B npouecce npoBegeHua uM3MepeHWW criegyeT crnegutb 3a OTCYTCTBUEM
BO34YLUHbIX My3blpen B NOSIOCTU 4AaTYMKOB.

2.3.3.1.2 lNepen npoBeieHNEM N3MEPEHUI B MPOTOKE HYXXHO NPOMBbITb NPO-
TOYHYIO S4ENKY U YCTAHOBJIEHHbIA B HEN AaT4YMK METOOOM nojadu B Hee vepes
lwTyuepa OUCTUNNIMPOBAHHOM BOAbl B TedeHne 3 — 5 MUHYT. YCTaHOBUTb CKO-
POCTb NOTOKa Yepes cucTemy B npegenax ot 3 o 5 am3/u.

lMeped npoeedeHuemM u3mepeHull cnedyem ycmaHO8UMb NMacropmHoe 3Ha-
YyeHUe NOCMOSIHHOU 8blI6paHHO20 Oam4uka coanacHo 2.3.5.3 unu, npu
Heobxodumocmu, coa2siacHo 2.3.5.4.

2.3.3.1.3 N\amepeHuna crniegyeT Npon3BoAUTb HE paHee, YeM Yepes 15 MUHYT
nocrie NorpyxeHua gatynka B aHanusnpyemMblin pacTBop.
2.3.3.2 \amepeHue yaeribHOM aneKkTpornpoBOgHOCTHU

Mocne BknoyeHns npubopa aBTOMATUYECKN YCTa- | pmmzmms
HaBnueaeTca pexum «USMEPEHUEY». B none pe- "

XMMOB paboTbl Aucnnes BbICBEYMBAETCA 3HaK ’- -. ’ ( ’ i
«USMEPEHMUE», Ha oCHOBHOM none - pe3ynbTathbl CE
TeKkylero MaMepeHuss B TexX eauHuuax, Kotopble
yCTaHOBMEHbI Mpu NpeablayLieM BbIKITHOYEeHUN.

N/
L
Nl
g
-

N4
g
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Mpn HeobxogumocTM ANA  M3MepeHud
Y3I1 kHonkon BbIBOP cnepyet yctaHo-
BUTb B MpaBoOW 4acTu AUCnres CUMBOII
«mS/cmy». [lpu 3TOM  pasMepHOCTH
«mS/cm» nnn «uS/Icm» nepeknoYarTcs
aBToMaTyeckn. 3Hak «TPp oTo6pa-
XaTbCA He JOJKEeH.

Ha ocHoBHOM unppoBOM nore gucrnnes
oToOpaxaeTcs pesynbTtar U3MepeHus
YOI, Ha OONONHUTENBHOM - Temneparty-
pa pacTtBopa. [locrne yctaHoBneHus cra-
OWNbHBIX NOKa3aHWMW cyuTaTb pesyribTaT
N3MeEpPEHNS C ancnes.

BbIEOP

Slem
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2.3.3.3 OnpepgeneHne npueeaeHHOW yaernbHOW 31eKTPONPOBOLHOCTH

[Mocne BKkAOYeHNA nNpubopa aBTOMAaTUYECKU ycTa-
HasnueaeTca pexum «U3SMEPEHUE». B none pe-
XumoB paboTbl aucnnes BbICBEYMBAETCHA 3HaK
«ASMEPEHMUEY», Ha oCHOBHOM nore - pe3ynbTaThbl
Tekywero namepenus YOIl unn YCC B Tex eanHu-
Lax, KoTopble Obifn yCTaHOBMNEHbI Npu npeablay-
LLIEM BbIKITHOYEHUN.

IRIRX
‘ ’-‘HS/cm

()
A

-

ba Dutalal

lNpu onpedeneHuu npueedeHHOU yOesbHOU 371eKMpPONnpPo8odHOCMU Mnpu-
1 6op npouzeodum pacyem 3HavyeHuss YJIl, komopyrd KoHmMposiupyemasi
cpeda umeem fnpu ycmaHoesIeHHOU memnepamype npueedeHus.

Mpn HeobxogMmMocTn onpeneneHns npueeneHHOn
Y3Il, kHonkon BbIBOP cnepyetr ycrtaHoBuTb Co-
CTOsSiHME Aucnnesd, npyu KOTOPOM Ha Hem oTobpa-
xatoTcst 3Haku «BKIM.» u «TP, muratolee 3Have-
HWe TemnepaTypbl CBUOETENLCTBYET O TOM, YTO K
aTon TemnepaTtype npusoautca YOI pacTteopa.

Mo ncreyeHnu 9 — 10 cekyHa muraHme Temnepary-
pbl NpekKpawiaeTcss 1 Ha OOMNOJSIHUTESILHOM norse
aucnnes otobpaxaeTcsi HacTosiwasa Temnepa-
Typa pacTBopa.

Bo BpemMa muraHus KHomkamu v, A MOXHO U3Me-
HUTb 3Ha4YeHne TemnepaTypbl NpUBELEHUS.

L
U M
i o

TP "- .‘-’.‘

H'l

M3MEPEHVE|

R Y

N

TP|

/cm

‘
“ "
‘- ‘-.

ll°C
MYXRR]

‘

- MockonbKy ecmpoeHHbIli mepModamyuKk umMeem HEKOMOPYH UHePUUOH-
l Hocmb, mo npu npoeedeHuu onpedeneHusi npusedeHHoll YII1 pesynsmam
U3MepeHUsi HYXHO cYumbieamb rfocsie GoCcMmuXXeHus memnepamypHO20

pasHoegecusi eceli cucmeMbl U3MEPEHUSsI U ycmaHoeJsIeHUss cmabusibHbIx
rnokaszaHuli memmnepamypbl Ha ecrioMo2amesibHOM yugpoeoe nose ouc-
nnesi. Bpemsi ycmaHoesieHUs1 noka3aHul He npesbiwarom 3 MUH C MOMEH-
ma nozpyxeHusi 0am4uka e aHanusupyemyro cpedy.
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Ha npednpusmuu - u32omoeumersie 1o ymMosi4aHUK ycmaHaesiugaemcsi
3Ha4YeHue memnepamypsbl nNpueedeHusi pasHoe 25 °C.

memMnepamypHbIl  KO3huyueHm, ycmaHO8J/IeHHbIU 0 yMOJI4aHUIo

i
f B pexume onpedeneHusi npueedeHHol YII1 npu pac4yeme ucnonb3yemcsi
(@=2,09%/ °C) unu e coomeemcmeuu ¢ yKka3aHUsiMu npusioxxeHus b.

2.3.3.4 OnpepneneHve yCnoBHOro conecoaepxaHms

Ansa onpedeneHusi ycrnoeHo20 conecodepxaHusi npubop npouszeodum re-
pecyem 3HavyeHus1 YOIl e 3HayeHue Maccoeol KOHUyeHmpayuu pacmeopeH-
Hbix 8 eode seuwjecme Ucxo0si U3 NPeornoJIoKeHUsl, YMo KOHmMpoJsiupyemas
cpeOda sienisiemcsi 800HbIM pacmeopom NaCl (npunoxeHue B).

i
f B pexume onpedesieHusi ycrioeHO20 cosliecodep)aHusl npu pacyeme uc-

nonb3yemcsi memrnepamypHbili KoaghuyueHm, ycmaHO8JIeHHbIU o
ymon4daHuro (a=2,09%/°C) unu e coomeemcmeuu C ykasaHusiMu pa3sodena

2.3.4.
[Mocne BknoveHus npubopa aBTOMaTUYECKN yCTa- e
HaBnueaeTcs pexum «M3MEPEHME». B none pe- | EEEE
XUMoB paboTbl OuCnresd BbICBEYMBAETCA 3HaK L L .‘ ’ ‘
«N3MEPEHME», Ha OCHOBHOM Mofie - pesynbTarhi A A s
Tekywero namepenus YOIl vnn YCC B Tex eguHu- -«
uax, Kotopble ObinNn ycTaHOBMEHbI NpU npeablay- T
LLIEM BbIKITHOYEHUMN.
Mpn  HeobxoaMMOCTM  onpegeneHus
YCINOBHOIO  COJSIECOAEPXKAHUA  KHOMKOW
BbIBOP crnegyet yctaHOBUTb eauHULbI
namepeHna «g/l». MNpn aTom pasmepHo- [ AT
ctn «g/l» nnn «mg/l» nepeknoyatoTca aB- " r‘ ." ."

TOMaTUYECKN. ’- -. . ’.m
[Mocne yctaHoBNeHUs ctabunbHbIX MOKa- m  m lm) V=l 9

3aHWiA cumTaTh pesynbTaT ¢ Aucnnes. Ha =
avucnnee npeobpasoBaTens oTobpaxa- -
I0TCSl pacCyYNTaHHOe 3Ha4YeHue YCrOBHOM

KOHLEHTpaLun pacTBOPEHHbIX B BoAe

BeLLIeCTB 1 TeMnepaTypa pacTeopa.

2.3.3.5 NamepeHune TemnepaTtypsbl

S U3mepeHue memnepamypbl Heobxodumo Onisi yyema 3asucumocmu Y3II1
l om memnepamypbi aHanusupyemoli cpedbl. MI3MepeHHOe 3HaYyeHue mem-

nepamypsbl ucnosib3yemcsi npubopom npu pacdeme npueedeHHoU Kk 25 °C
YOIl u ycnoeHozo cosiecoldepkaHusi. O6bIYHO epeMsi yCmaHOo8JsIeHUs1 MOoKa-
3aHuli memnepamypbl He npeebiwarm 3 MUH C MOMEHMmMa Mo2PyXeHusl
damyuka e aHanusupyemyro cpedy.

N3mepeHne TemnepaTypbl NpPOM3BOAUTCA NPUOOPOM HENnpepbiBHO U
NHOMUMPYETCA Ha BCnomMoraTtesisHoM UMdpoBOM rone aucnnes (pUcyHok 4) B

pexxumax pabotbl «UIBMEPEHUE» n «<tHACTPOUKA K» (7).
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2.3.4 YcTaHoOBKa JMMHEWNHOro

KoahumumeHTa 3asBucmmoctn YOIl ot
Temnepartypbl aHann3npyemoro pacteopa

[ns KOPPeKTUPOBKM JUHENHOro Koad-
duymeHTa 3asmcumocTtn Y3l oT Temne-

paTtypbl

pactBopa nytem nocnenosa-

TenbHOro Haxatmna KHonkn PEXUM Hyx-

HO YCTaHOBUTb COCTOAHME Oucnned, npu

KOTOPOM Ha HEM OTO6pa>Ka}OTCFI MuUrato-

wme 3Hakn «HACTPOWUKA» n «a». Oc-
HOBHOE W [JOMOMHUTENbHOE LMdpoBOe

none gucrnnea norateHo.

4 HACTPOVKA b=

/N

Bxod e pexum «HACTPOUKA» «a» npoucxodum mnocrne
Haxamusi kHonku BBO/]. lMocnie amo2o npekpawaemcsi Mu-

2aHue 3Haka «<HACTPOUKA» u «aw. [ns npedomepawieHusi

cny4aliHo20 3anycka pexuma, ecnu kHorka BBO/] He 6bina

Ha)kama e meyeHue 5 - 7 cek, npubop eo3epauwaemcs 8 pe-
xum «M3MEPEHUE». UHaye eo3epamumbCsi 8 pexXumM usme-

PEeHUS1 MO)XXHO, HaxKumasi KHornky PEXUM.

Ha gucnnee muraet paHee ycTaHOB-
NIEHHOEe WNU  YCTaHOBJIEHHOE MO
YMOM4YaHMIO0 3Ha4YeHne TemnepaTypHo-
ro koadduumeHTta, n otobpaxaroTcd
BCE CUMMBOJfblI COeaNHEeHUW, koadhdu-
LMEHTbl KOTOPbIX BBEAEHbI B NaMATb
npeobpasoBarend:

o H*: a=1,51 %/°C,

. OH", a=1,85 %/°C,

. NacCl, a=2,09 %/°C.

[N M3MeHeHMa mMurarouwiero 4ucna
cnegyet Haxate BBOJM. O6GosHauve-
HUS COEAMHEHUIN Ha AUCMIee racHyrT,
cTapwmn paspsg ducrna muraet. Us-
MEHATb MOXHO Ty uudpy, KoTopas
mMuraeT Ha gucnnee. [na yBennyeHus
UM YMEHbLUEHNSA 3HAYEeHUs UCMONb-

3yIOTCA KHOMKU V N A, Onsa Bblibopa
paspsga - kHornka BbIBOP.

BbIEOP

nnn

'S
O
=]

HACTPOMWKA H*
NaCl
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[ns ycTtaHoOBKM TemnepaTypHOro Ko-
adopuumeHTa u3 MNpuBEOEHHOrO ne-

peuHa' OocTaTouyHO KHOMKaMu vV, A
YCTAHOBUTbL Ha [OuCnnee MuraroLnm nin
KYpPCOp Ha CUMBOI HY)XHOFO COeauHe-
Hua. MNpu 3TOM 4YMcCno Ha BCrnoMora- .
TenbHOM LMdPOBOM Mone Aucnies R
oTobpaxaeT 3HauveHue TemnepaTyp- WA
HOro KoadpdunumeHta COeanHEHUS,

CMMBOJI KOTOPOro MUraer.

\
o
T

N\

HACTPOMKA < H

[Mpn 3aBepLUeHUN yCTaHOBKM criegyet " ."
HaxaTtb kHornky BBOJ[, nocne 4ero ’- ” Slem
npnbop aBTOMATUYECKN MepexoauT B CO L

PEXUM U3MEPEHMS. A C
TP] ’- ’-‘I’.'

. Ecnu 0o 3asepweHusi ycmaHOBKU HaXamb KHornky PEXUM
1 MOX>XHO 8038pamumbCsi 8 PEXUM u3MepeHusi 6e3 usMeHeHusi

3Ha4YeHusi memrepamypHoO20 KoagghuyueHma.

vy}
o
o) .@
. .
\
bt ¢
\___
bt (

2.3.5 KoppekTnpoBka 3HauyeH st NOCTOSIHHOW AaTyMKa 3nekTponpoBOAHOCTH

2.3.5.1 B pexume «HACTPOUKA K» MoxeT Npov3BOAUTLCS pacyeT 1 Kop-
PEKTUPOBKA 3HAYEeHUSI MOCTOSAHHOM AaTyuKa 3SSIEKTPOMNPOBOAHOCTU, COXPaHeH-
HOW B NamsaTu npeobpasoBaTens.

KoppekTnpoBka 3Ha4eHNa NOCTOAHHOM AaTyMKa NPOU3BOANTCA B CrieytoLmx
cnyyasx:

- nepuoamn4yecku (He pexe pasa B roa) ¥;

-NpY 3aMeHe U PEMOHTE aTymKa;

- Npy Nony4yeHun Nnpudopa 13 peMoHTa Unun Nocre AAUTENbHOrO XpaHeHUs;

- NPY BO3HNKHOBEHUM COMHEHUN B JOCTOBEPHOCTU Pe3yNibTaToB U3MEPEHUN.

2.3.5.2 KoppeKkTnpoBka 3Ha4YeHUsi MOCTOSHHOW gaTyMka MOXeT MNpou3BO-
ANTbCA ABYMS cnocobamu:

- py4yHas ycTaHoBKa MacrnopTHOro Unn 3apaHee U3BECTHOro 3Ha4YeHUsA NOCTo-
SHHOM AaTtyvka. PyyHasa ycTaHoBKa He MoXeT obecneynTb BbICOKOW TOYHOCTU
N3MEpPEHUN B LULMPOKOM nanasoHe;

- 3HayeHUs1 NMOCMOSIHHLIX 6X00sWUX 6 KOMIMJIeKm rnocmaeku 0am4uKoe
l A3-01 u [3-02, paccyumaHHbIe npu ebIinycke u3 npouzseodcmea, npusede-
HbI @ pa3dene 8 (mabnuua 8) gpopmynsipa NPB5A.414311.001®0. lNpu onpe-
desieHUU 3Ha4YeHull MOCMOSIHHbIX Gam4uKo8 npu 3Kcrnjayamauyuu npubopa
noJsly4eHHbIe 3Ha4YeHus1 criedyem 3aHOCUMb 8 3my e mabnuyy.

T PekomeHayeTcs MCnonb3oBaTh TOMbKO AN 3HadYeHunid YOI ot 1 ao 100 mkCwm/cm.
t [lonyckaeTcHa yCTaHOBKY 3M1EKTPOSIMTUYECKOM MOCTOAHHON JaTyumKa NPOM3BOANTL BO BpEMS
nepmoanyeckon noBepkn npunodopa.
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-ornpegeneHne n yctaHoBKa 3Ha4YeHUs MOCTOSHHOW daTymka npy Ucrosb3o-
BaHWN KOHTPOSIbHOIO pacTBopa. OTOT Pexum UCronb3yeTcs ANna AoBeneHUs
MNOrpeLIHOCTU n3mepeHui npnbopa 40 HOPMUPYEMbBIX 3HAYEHUN.

2.3.5.3 Py4yHas ycTaHOBKa NacnopTHOro Unn 3apaHee U3BECTHOrO 3Ha4YEeHUs
NOCTOSIHHOW JaT4yuKa.

[Mpn npoBeAeHMN PYyYHOW YCTAHOBKM OATYMK MOXET HaxoOuTbCs B f0OOM
pacTBope.

namsmb npeobpa3zoeamesisi, He pekoMmeHOyemcsi 6e3 Heobxodumocmu
exodumb 8 PexXumM ycmaHO8KU NMoCMOsIHHOU damy4yuKa 3J1eKmpornpoe8ooHo-
cmu.

MyTeM nocnenoBaTtenbHOro HaxaTtus
kHornkn PEXKWUM HyXHO ycTaHOBUTbL CO-
CTOSIHWE AMCNIEs, NPu KOTOPOM Ha HeM !
oTOBpaxalTCs  Muralowme  3Haku a
«HACTPOWUKA» n «K». OcHoBHOE U
[oMnonHuTensHoe LudgpoBoe none mno-
raweHo.

. Bo3epamumbcsi 6 pexumM U3MepPeHUsI MOXXHO, Hayae KHOMKY
1 | PeEXxum.

- Py4yHasi ycmaHoeKka 3Ha4YeHusi NMocmosiHHolU dam4uka obecrne4yueaem no-
1 epewHocmb 00 4% om u3mMepeHHo20 3Ha4vyeHus1 YII1 u ycnoeHoz20 coneco-
depiKaHusl.

Ans npedomepawieHuss cny4aliHo20 3arnycka py4HoU ycma-
HOBKU MOCMOsSIHHOU Oam4uka 6x00 8 He20 npoucxooum

monbKo nocsie 0numesibHo20 (2 - 3 ceK.) HaXxamusi KHOMOK "l
unu A. locne amoz2o npekpawaemcsi MuzaHue crsioea «YCTA-
HOBKA». Ecniu KHOMKu He 6bI/1u Haxambl 8 meyeHue 5 - 7 cek,

npubop eo3epawaemcsi e pexum «N3MEPEHUE». Bosepa-
mumbCsl 8 PeXUM U3MePeHUs1 MOXXHO, Ha)xkae kHonky PEXKUM. 5 -7 ceK

f Bo u3bexaHue nomepu 2padyupo80OYHbIX XapaKmepucmukK, e68e0eHHbIX 8

= HACTPOMKA

[Mocne 3anycka py4YHOW YCTaHOBKU MU-
ralowmnm Kypcop ycTaHaBrmMBaeTCA Ha
cTapwun paspsag yYucria Ha OCHOBHOM
uncpposom none gucnnesd. 3ameHaTb
MOXHO Ty undopy, KoTopas muraet. [ns
YBENTMYEHNA UMW YMEHbLUEHUS 3Hade-

HUS UCMNOSb3YIOTCA KHOMKN V U A, ANS
Bblbopa paspsga - kHornka BbIBOP. BBIBOP -'-’-
Ona nameHeHna konunyecTBa AeCATUY-
HbIX pas3pagoB 4vucna rnocne 3andTou
Kypcop nepemMeliaeTcsa Ha 3ansaTyto.
N3meHeHne konuyecTtBa OECATUYHbBIX
pa3psigoB 4ucra nocne 3ansiton npo-

M3BOAUTCA KHOMKaMnN v "N A.

nin

« 05
(
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/
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O
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o
[Mpn 3aBeplleHMM YCTaHOBKW criegyeTt " " " r‘
HaxaTb kHonky BBO[, nocne 4ero - - - Slem
npubop aBTOMAaTUYECKN nepexoauT B -' -' ’- ’-“
PEXNM U3MEPEHNS. ’j ’)"l :': c

. Ecnu 0o 3aeepweHusi ycmaHOBKU Ha)amb KHonky PEXWUM
1 MO)XHO 8038pamumbCsi 8 PeXuM u3mepeHusi 6e3 usmMeHeHusi

3Ha4YyeHusi MOCMOSIHHOU Oam4uKa 3J1eKmpornpoeoGHocCMuU.

2.3.5.4 OnpegeneHne n yctaHoBKa 3HAa4YeHUs1 MOCTOSIHHOW AaTyuka nNpu mc-
NoNb30BaHNN KOHTPOSIbHOIO pacTeopa.

[MNepepn Hayanom onpeneneHnsa n yctaHOBKN NOCTOSAHHOW crneayeT TwaTenb-
HO NPOMbITb AaT4ymK cornacHo 3.1.

[lna onpeneneHna n yctaHOBKM NOCTOSIHHOM AaTyuKa crneayeTt NpurotoBuUTb
[1Ba KOHTPOSbHbLIX pacTBopas, cormacHo ykasaHusM npunoxeHus A. OauH 13
HUX OOSMKEH UMETb 3HadYeHue, BNM3koe K KOHLY AuanasoHa npeanoriaraemblX
3Ha4YeHUN SNEeKTPONPOBOAHOCTM aHanuMsanpyemMbiX pacTBOpoB. [pyron Takxe
AOIMKEeH HaXoaUTbCHA B AManasoHe 3S1IeKTPONPOBOAHOCTN aHanu3npyeMblix pac-
TBOPOB.

KoHTponb 3HayeHust Y3l pacTBopoB npou3Boamtcs obpasuoBbiM KOHAYK-
ToMeTpoM knacca He Huxe 1,0 (Hanpumep, KI1-C-1B).

UT0oBbl CHM3WUTL NOrPELUHOCTb U3MEPEHUA PEKOMEHOYETCHA YCTaHOBKY OCY-
LLEeCTBNATb Npu Temnepatype 6nu3kon K Temnepatype aHanuampyembix pac-
TBOpPOB.

namsmb npeobpaszoeamesisi, He pekomeHOyemcsi 6e3 Heobxodumocmu
exodumb 8 PeXxuM yCmaHO8KU MOCMOSIHHOU dam4uKa 3J1eKmpornpoeoodHO-
cmu.

[MyTem nocnegoBaTeNbHOMO  HaXaTus
kHonkn PEXWM HyxHO ycTaHOBWUTHL CO-

CTOsiHWE aucnnes, Npy KOTOPOM Ha HeMm \
oTobparatoTcs MuraoLme 3HaKu &
«HACTPOWMKA» n «K». OcHoBHOe 1 no-

NONHUTENbHOE LUMdPOBOE None aucnnes
noralleHo.

f Bo u3bexaHue nomepu 2padyupoe0Y4YHbIX XapaKmepucmuK, e68e0eHHbIX 8

=1 HAC TPOVKA oy

§ [lonyckaeTcs Mpu KOHTPONE METPOSIOrMYECKMX XapaKTEPUCTUK B KayecTBe BTOPOro
MCNONb30BaTb aHanu3vpyembli pacTBOp, a €ero 3reKTPoNpoBOAHOCTbL onpeaensitb
06pa3LoBbIM KOHAYKTOMETPOM.
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Ans npedomepaweHusi cny4alilHo20 3anycka ycmaHOEKU Io-
CMosiHHOU Oam4uKa exo00 8 He20 rnpoucxooum MmoJsibKO nocre
dnumersnbHO20 (2 - 3 cek.) Haxxamusi kHonku BBO/J. lMocne amo- BBOA
20 npekpawaemcsi muz2aHue csioea «YCTAHOBKA». Ecnu
KHOMKU He 6bInu Haxkambl 8 me4yeHue 5 - 7 cek, npubop eo03-

epawaemcsi 8 pexum «M3MEPEHUE». Bo3zepamumbcsi 8 pe-
JKUM U3MepeHUs1 MOXKHO, Ha)kae KHornKy PEXXUM.

5-7 cek

[Mocne 3anycka onpeaenieHnst U ycTaHOB-
Kn NOCTOSAHHOW AaTtyuvka 3HaKu
«HACTPOMKA» n «K» npekpaLLaioT Mu-
raTb, U MHOMUMPYETCA HenpepbiBHO. Ha
aucnnee MmraeT 3Hadok, n3obpaxaroLmm
CTakaH4uK, npurnawiaa nomectutb gat- BBOAO ) |K

UMK B KOHTPONbHbIN pacTBop. OCHOBHOE "/
W gononiHuTenbHoe uUudpoBoe norne 1
aucnnes noraweHo. Nomectntb JaTyuK B

nepBbI KOHTPOSIbHBLIN pacTBOp C Gonb-
lWKMM 3HayYeHmem YOI1 n HaxaTb KHOIMKY

BBOA.
Mwuratowuin 3Hak «USMEPEHUE» curHa- e
nnanpyet o6 wnamepeHun Y3II1 B KOH- = /3VEPEHHEES

-

N

Slem

U
-‘ °C
Al

"-
-

\_4 \_/
TponbHOM pacTteope. Ha gucnnee oTo6- BBON ) (0
paxaeTcsa pesyrnbTaT U3MepeHus. ﬂocn? AN
YCTAHOBMEHUS CTabMIbHbIX MOKa3aHWM

11
cnegyet Haxatb kHonky BBOQM. [Mpwu
aToM 3HaKk «UISBMEPEHME» racHer.

)
)

-t
-

N/
g

-
N

U3mepeHue YII1 8 KOHMposbHOM pacmeope npou3sodumcs 6e3 npuesede-
Hust K memnepamype 25 °C eHe 3asucuMocCmu OM MO20, 6KJ/I0YeHa usu
8blK/IrYeHa PyHKUUsI nMpueedeHUsi 8 PeXxume U3MepPeHuUsl.
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3HayeHne YOIl B KOHTPOMbHOM pacTBO-
pe, uamepeHHoe o0pasLoBbIM KOHAYKTO-
METPOM creayeT BBECTU Bpy4Hyr. Mu-
ratowmm CUMBOJSZT HA OCHOBHOM ULMpO-
BOM Morie gucnrnes ykasblBaeT Ha BO3-
MOXHOCTb pefakTupoBaHus. WM3MeHATb
MOXHO Ty uudpy, KoTopass Muraet B
AaHHbIM MOMEHT Ha aucnnee. [na yse-
NNYEHNSA UNN YMEHbLUEHNA 3HAYEHUS UC-
NoNb3yTCA KHOMKU VvV U A, ANS Bblbopa
paspsga - kHonka BbIBOP. [Ona usme-
HEHUS1 KONMyecTBa AECATUYHbIX pasps-
AOB 4ucna rnocre 3anatod M cumBona
edNHUL U3MEPEHUN Kypcop nepemeLla-
€TCHA Ha 3anATyo U CUMBOJT AECATUYHbIX
NPUCTaBOK eANHUL, U3MepeHun. NameHe-
HME ONCKPETHOCTU Yucria npou3BoauTCS
KHOMKaMN v U A.

nnn
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BbIBEOP
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HACTPOMUKA
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= Ecnu 0o 3aeepweHusi ycmaHOEKU

Hakamb kKHonky PEXWUM

MOXXHO 8038pamumbCsi 8 PeXUuM u3MepeHusi 6e3 U3MeHeHUsl
3Ha4yeHUs1 MOCMOSsIHHOU O0am4uKa 3J1eKmpornpoeodHOoCMuU.

[Mpn 3aBepweHMn YCTaHOBKW criegyet
HaxaTb kHonky BBOJ[, nocne 4ero Ha
aucnree B TeyeHue 2 - 3 ceK. UHaANUMpPY-
eTCs MNoJSIyYeHHOe 3Ha4yeHne MOCTOAHHOM
aTymKa 3NEeKTPOonpoOBOAHOCTU (B cM™) u
npubop aBTOMaTUYECKM nNepexoaut B
PEXNM U3MEPEHUSI.

BBOA

MNpoBepka NpaBUINBLHOCTU MPOBEAEHMSI YCTAHOBKM MOCTOSIHHOM AaTduka

npoussoautcs B pexnme «AISMEPEHUE ».

[MpOMbITE OaTyMK OUCTUNSNIMPOBAHHOWM BOAOW WM MNOrpy3vTb €ro BO BTOPOU
KOHTPOSIbHbIN pacTBop. [locne ycTaHOBNEHUA CTabunbHbIX NoKa3aHUM cunTaTb
pesynbTaT n3MepeHus ¢ gucnned. Ecnv norpeHoCcTb n3aMepeHnsa npesbillaeT
AONYyCTUMYI0, crnefyeT NpOBepUTb KOHTPOSibHbIE PacTBOPbl M MPOBECTU MO-
BTOPHOE onpeaesieHne U yCTaHOBKY MOCTOAHHOW AaTyuka.
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2.3.6 Pexxum «kKOHTPOIJ1b»

Pexxnm « KOHTPOJIb» ncnonb3yetcsa ang npocMoTpa 3Ha4YeHNs NIMHENHOTO
KoadhpuumeHTa 3asmcumoctn YOI oT TemnepaTypbl aHannM3mpyemoro
pacTBopa, yCTaHOBIIEHHOW paHee (6) a Takke NPOCMOoTpa YCTaHOBIIEHHOIO
3Ha4YeHNa NOCTOAHHOW AaTymnKa 3NEKTPONPOBOAHOCTH (7) U CpaBHEHUS ee C
NacrnopTHbIMU OaHHbIMMU.

[Mpyn npoBeaeHMN KOHTPONSA AaT4MK MOXET HaxoanTbCs B Ntobom pactBope.

[MyTem nocrnegoBaTenbHOro  Haxartusd
kHonkn PEXWM HyxHO yCTaHOBWUTHL CO-
CTOSiHME Aucnnes, rnpu KOTOPOM Ha HeMm
oTobpaxatotca murarowmn 3Hak «KOH-

TPOJ1b». Ha ocHoBHOM undpoBoM nosne
aucnnes otobpaxaeTcs ycTaHOBNeHHas - - - NC
NOCTOSIHHAsS OaTyMKa 3MeKTponpoBOOHO- ‘ ‘ ‘ ) ‘

-1
ctv (B cMm?t). Ha gononHutensHoM none _'_’_ (L -
oTobpaxaeTcsa yCTaHOBNEHHOE 3HAYEHNE Ty '.‘ heg
NUHENHOro Ko3pdurumeHTa 3aBUCUMOCTH g W

Y3l ot Temnepatypbl pactBopa. Ecnu
KoadhdumumneHT Obin BbIOpaH N3 nepeyHs,
KOTOpbIn BBeAEH B NamMATb npeobpaso-
BaTesnis, CUMBOS 3TOr0 COeMHEHUS Tak-
Xe oTobpaxaeTcd Ha gucnnee.

PEXUM
‘ l
4 \__4 A/ \_J/
BO3BpaTl/ITbCFI B peXxumM namMmepeHumd no- . ' ‘ "

cre NpocMOTPa 3HaYeHWit MOXHO, Haxas WY D

kHonky PEXXWUM wnu kHonky BBO[. BBO[ L
( ] C XA X

2.3.7 BpemeHHas ocTaHOBKa npoLlecca n3MmepeHus

[Mpouecc namepeHun MoxeT OblTb BPEMEHHO OCTaHOBMEH C yAepXaHnem
TeKyllero 3HadyeHus Ha gucnnee. Ona atoro cneayet B pexume «U3MEPE-
HUE» HaxaTtb kHonky CTOIN.

[z
=
(=]
=]

Ha aucnnee racHet 3Hak «UISMEPEHUWE»

3aropaetca 3Hak «CTOM». lNpouecc us- —
MepeHns NpekpallaeTcs, Ha aucnree Bbl-
BOOUTCA pesynbTaT U3MepeHns, nosiyvyeH-
HbI B MOMEHT HaxaTtuns Ha kHonky CTOIN.
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Mpu HaxaTumn Ha kHonky PEXXUM namepe-
HMe BO30BHOBNAETCS.
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2.3.8 PaboTta ¢ 6rnokHOoTOM

[Mpn pabote B pexumve «M3SMEPEHUE» nonb3oBaTento npegoctaBneHa BO3-
MOXHOCTb WMCMOSIb30BaHNSA 3NEKTPOHHOro 6nokHota: 30 suyeek onepaTuBHOM
namAaTu ON9 BPEMEHHOro XpaHeHUs 1 NocneayoLwero npocMoTpa pesynbLTaTtoB
namepeHmin. MIHpopmauma, s3anucaHHasi B BNOKHOT, COXpaHseTca nocne Bbl-
KNoyeHna npudopa 1 MOXeET XPaHUTbCA B TEYEHUE ONTENbHOIO BPEMEHM.

Hanuymne 6nokHoTa nonesHo, Hanpumep, nNpyu NpoBeAEHUN Cepun namepe-
HUW B NONEBbLIX YCIOBMSX C nocneayrolen obpaboTkon pesynbTaTos.
2.3.8.1 Nopsigok coxpaHeHus pe3yrnbTaToB N3MepeHun

[ns coxpaHeHus pe3ynbTaToB B peXume “(
«U3BMEPEHUE» HeobxoanMMo KHOMKOM cton ’- -' ’ 0 ”
CTOINl octaHOBUTL MpOLIECC U3MEPEHUS - -

9). ’:'l

HaxaTb KHOMKy V. [0TOBHOCTb npubopa K
COXpaHEeHVIO pesyrnbTata uHAMUMpYeTCS
Ha aucnnee 3HakoMm « M |». Ha ocHoBHOM
nosie Aucnnesa CoXpaHATCAa pesynbTaTtbl
nocrnegHero M3MepeHusl, Ha BCromora-
TEeNbHOM UMPOBOM Mosne BbIBOOUTCHA HO-
Mep SYenku, criedyrollen nocne nocneg-
HEeW, 3anofIHEHHOW paHee.

-
=
=
pu

HaxxaTmem KHOMOK V U A MOXHO BblbpaTb
nobyto apyryto syenky 6nokHoTa ot 1 o nnu L ()L
30.

Ona 3anucu pesynbTata M3MepeHust B
BblOpaHHyl0 A4yeriky 6rokHOTa cnegyet
HaxxaTb kHonky «BBOM». MNpubop aBTO-
MaTudeckn nepexoaut B pexumm «U3- -
MEPEHMUE». =
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A Ecnu sidelika He nycma, mo npedbIOywjull pe3ysibmam mepsiemcs.

HaxaTtunem kHonkn PEXWUM moxHOo 3a-
KOHYNTL paboTy ¢ OGnokHoTom 6e3 co-
XpaHeHus pesynbtatoB. Npubop nepe-
xoauT B pexum « ISMEPEHUE ».

2.3.8.2 Nopsgok n3srevyeHns pesynbTaTtoB U3MepeHum

[ns n3BneyeHna pesynbTaToOB B PEXU-
me «USMEPEHUE» Heobxoammo KHoOr-
ko CTOIN ocTtaHOBUTL Npouecc namepe-
HUs (9).

cTon

HaxaTtb KHOmKy A. lNpnbop nepexogut B
PEXMUM YTEHUSA, NPU 3TOM Ha AUCIIee UH-
OVumMpyeTcs 3Hak « R [» 1 HoMep s4enku,
B KOTOpyK ObIfI0O Npou3BedeHo nocnen-
Hee coxpaHeHwe. Ha ocHoBHOM norsie
aucnnes MHOMUMpPYyeTCcs 3Ha4vyeHue oc-
HOBHOW M3MepPSEMON BENNYUHBI, COXpa-
HEHHOE B 3TOWN siYelKe.

HaxaTtnem KHOMOK V U A MOXHO Bbl-
bpatb nobyto Apyryto a4enky 6nokHora
oT 1 po 30. Ha gucnnee BbIBOOAUTCA 3Ha-
YeHMe OCHOBHOW WN3MEPSIEMOW BENUYU-
Hbl, COXpPaHEHHOE B si4enKe nopa BblbpaH-
HbIM HOMEPOM.
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Uepes HECKONMbKO CEKYHA HOMEP SIUYENKN racHET U Bbl-
BOOMTCS 3Ha4YeHWe TemnepaTypbl aHanmsaMpyemoro
pacTtBopa W, B Cry4ae UCMofb30BaHUA, 3HaKu npuee-
AeHust 3HadeHus YOIl k Temnepatype 25 °C.
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Ona BosBpata B pexum «U3MEPE- . - -
HUE» cnegyet HaxaTb kKHonky PEXXKUM. ﬂ ’- -. ’-. ’-‘mg/l c

2.4 Paboma ¢ nepcoHasibHbIM KOMIbIOMEPOM

[Mpnbop moxeT paboTaTb ¢ nepcoHanbHbiM KoMnbtoTepoM (I1K). Mpu aTtom
npudop npucoeaunHsetca kK COM-nopty unn USB-nopty lMNK. CBA3b ocyulecTs-
nseTcs Npu NOMOLLK nocnegoBaTtenibHOro nHTepgenca RS-232C.

MocnepoBartenbHbin MHTEPdENnc RS-232C — 3TO NPOMBbILLNEHHbIN CTaH-
AapT Ans nocriegoBaTenbHOM AByHanpaBfieHHONW aCMHXPOHHOM nepegayvn gaH-
HbIX. B MUKPOKOHTPOMMEPHbIX CUCTEMAX 3TO OAMH M3 Hamboree 4acTo BCTpe-
YaroLLNXCA NHTEPdENCcoB.

NHTepdenc obecneunBaeT coeguHeHMe OBYX YCTPOWMCTB, OAHO U3 KOTOPbIX
Ha3biBaeTcsa DTE (Data Terminal Equipment) — OO[ (OkoHe4Hoe O6opyao-
BaHue [aHHbix), BTopoe — DCE (Data Communications Equipment) — OTl1[
(O6opynosaHue MNepenaun daHHbix). B Hawem cnydyae DTE (OO[) — aT0 kOM-
netotep, a DCE (Or1[) — ato npubop.

B oTnuumne ot napannenbHOro nopta, COCTOSALLEro U3 BOCbMU MHGOpMaLu-
OHHbIX NIMHUM W 3a OAWH TakT nepegawowero 6ant, nopt RS-232C Tpebyet
TONbKO OAHY TakKyk FIMHWUIO, NO KOTOPOW nocnefosaTernbHO nepegaeTcs out 3a
BuTOM.

Cneuundukaums RS-232C He orpaHn4mMBaloT MakcuMarsibHYO ANuHY Kabens,
HO OrpaHu4YMBalOT MakKCUManbHOe 3Ha4YeHWe ero €eMKOCTU BeSIMYUHOM
2500 n®. EMKOCTb MHTEPGENCHBLIX Kabenen pasnnuyHa, ogHako obLLENPUHATON
AnvHon cumnTaeTca anuHa 15 metpos (go 20000 6o4).

Kabenb onsa coeguHenus npnbopa k COM-nopty MK, a Tak xe auck, cogep-
Xawmn nporpammy cBsasun ¢ MK 1 MHCTpyKUMIO MO ycTaHOBKE U paboTe C npo-
rpaMmmon no TpeboBaHMIo 3aKasymka, MOXET BKIIOYaTbLCH B KOMMNEKT npmnbopa.
Kpome Toro, nporpamma cBsian ¢ NK 1 MHCTpyKuMs No ycTaHoBke n paboTe C
nporpamMmmMmon HaxoamTca Ha canTe http://www.izmteh.ru/ B IHTepHeTe.

Kabenb ana coeamHenus k MK nogknioyaetca k COM-nopTy po3eTkou
DB-9F (female — «mama»), K Nnpnbopy - PO3ETOYHbIM LUTEKEPOM Ha Kabernb
GX16-4A (4-nuH «mamay). Kaberb MOXHO M3roTOBUTb CaMOCTOSITENbHO M3
ctaHgapTHoro kabens COM-nopTta, 3ameHuB Bunky DB-9 (male) Ha poseTou-
HbI WTekep Ha kabenb GX16-4A (4-nnH «Mamay) (Tabnuua 1).

B tabnuue 1 nokasaHo Ha3HayeHue KoHTakToB coeauHutens GX16-4. Tab-
nvua Takke nokasblBaeT pacnanky BuSiku obopyaoBaHua obpaboTkm gaHHbIX
(DTE) MNK 1 po3eTkun, nogkntovaemon k npnbopy (DCE).
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Tabnuua 1
IKOHTaKT HanpaBneHme nepegadyn n Ha3saHme curHaria KoHTakT

1 Carrier Detect (CD) ]
Hannyne Hecylien 4acToTbl
> Received Data (RD) 5
[MpuHMMaeMble JaHHbIe
3 Transmitted Data (TD) 3
lMNepepaBaemMble gaHHbIE
cp|l O 4 Data Terminal Ready (DTR) i
RD| O MoToBHOCTL OO
™ l5 _ |Signal Ground (GND) 14
OTR| 06w '
GNC 6 . |Pata Set Ready (DSR) i GX16 12M-4A

loToBHOCTL Ol

5 Request To Send (RTS) i
3anpoc Ha nepegadyy

5 Clear To Send (CTS) i
['oTOB Nepenasatb

9 Ring Indicator (RI) i
Hanwyne curHana Bbi3oBa

[na nepegayn gaHHbix nNpegHasHadeHbl uenyu RD n TD. OcTtanbHble uenu
npeaHasHayeHbl Ona  uvHaukauum coctosHma  yctponcte  (DTR, DSR),
ynpasnenus nepegadven (RTS, CTS) n nHagnkaumm coctosiHna nuHumn (CD, RI).
[MonHbIn HAOOpP Lenen NCNonb3yeTcs TONbKO Ans nogknoveHus K MK BHeLHero
mozema. B Hawewm crnydae ncnonbsyetcs Tonsko 3 uenu (RD, TD n GND).

[Ons npucoeguHeHna npubopa k USB-nopty K cnegyet mcnonb3oBaTb
cTaHgapTHble nepexogHukn USB - RS-232 (pMCyHOK 5) (B KOMMNSIEKT NOCTaBKU
npubopa He BxogaT). [Npu atom kabenb Ans coeamHeHust npubopa Kk COM-
NOPTY NOAKMIOYAETCS K NEPEXOAHUKY.

]|

PucyHok 5 - lNepexoaHuku USB - RS-232

[Tocne nogkmoYeHns Takoro nepexogHuka v yctaHoBku gpanseposB B 1K
noasndaetcs BupTyanbHoln COM-nopT, 4epe3 KOTOpbIi MOXHO obwaTtbcs C
npudopomMm. Homep atoro BupTtyanbHoro COM-nopTta MOXHO Yy3HaTb, OTKPbIB
ancrietyep yctpouncTs K (ctpoka «[opTel (COM n LPT»)).
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[Mporpamma «Analytics» nossonseTr cuuTbiBaTb pesynbTaTbl U3MEPEHUN
npudopos, oTobpaxaTb UX B BUAE Tabnunubl MnNu NMMHENHOro rpaduka.

3 TEKYLUIUUA PEMOHT U TEXHUWYECKOE OBCIY>XVUBAHUE
3.1 O6cnyxueaHue 0am4yuKoe 3/71eKmpornpo8ooHocmMu

B cnyyae 3arpasHeHnsa gatynka MexaHU4ecKMmMu npumecsaMm u ¢ MHTepBa-
JIOM He pexe oAHOro pasa B ABe HeAenu 4515 ero OYUCTKM criegyeT NpoMbIThb
BHYTPEHHIO NOBEPXHOCTb AATYMKOB U BHYTPEHHUE 9NeKTpoabl MOKOLMM pac-
TBOpOM. [Npn HeobxoauMoOCTK criegyeT TwartenbHO OTNoNMpoBaTh MeTannmye-
CKMe MOBEPXHOCTN, UCMONb3YA AepeBAHHYI0 Nanoyky (Crn4ky) ¢ BaToun.

[Mpn 3arpA3HEeHnn SNeKTPoAOoB AaTyMKa MaCNAHUCTBIMU OTMOXEHUAMU crie-
AyeT MCNorb30oBaTb MOWLIME PacTBOPbI, HE paspyLlalowme getanu Kopnyca,
BbIMOSIHEHHbIE U3 OpPraHMYeckMx MaTepuaroB, U He paspyLllaroLwme metTannmye-
ckne anektpoabl. MOXHO NPUMEHSATb CNUPT 3TUSOBLIA UM CMECb CrvpTa 3Tu-
nosoro ¢ 6eH3nHom b-70 «Kanowa» B cooTHoweHun 1:1. 3anpelwiaeTcs npu-
MEHeHWe Apyrnx pactBopuTenen.

lMpumeHssmb abpa3ueHble Mamepuarsnbl, ocmpbie nNpedMemsl U azpeccus-
Hble XudKocmu He donycKaemcsl.

3.2 O6¢cnyxueaHue NPOMOYHOU s14YelKu

UnCTKY NPOTOYHOM SYEenKM crieqyeT NpoMs3BOOUTb C UCMONb30BaHNEM TOSIb-
KO MSTKMX MOMLKMX cpeacTtB. Mcnonb3oBaHMe OpraHUYeckux pacTBopuTenemn
(BKMOYasa 9TUMOBbLIN CANPT) HE AONyCKaeTcs.

3.3 O6cnyxueaHue npeobpa3zosamers

3.3.1 YncTky Hapy>KHOM NOBEPXHOCTU npeobpasoBaTensa cnegyeTt Npou3Bo-
OUTb C UCMOJSIb30BaHNEM MArKUX MOKOLLMX CPeacTB.

3.3.2 lpwn cny4anHoMm nonagaHun MOLMX NNMB0 aHanu3mpyemblX pacTBO-
POB Ha pas3beMbl MPOMbITb pPasbeMbl OUCTUSINIMPOBAHHOW BOLOW, TLATESIBHO
NPOCYLUNTbL B NMOTOKE TENSOro Bo3ayxa.

4 ABTOMATUYECKAA OUATHOCTUKA NMPUBOPA. XAPAKTEPHbIE
HEUCIMNPABHOCTU U METOAbI UX YCTPAHEHUA

Cpasy nocne Bkno4eHns npubop npoBoanT camoTecTupoBaHue. MNpu obHa-
PY>XEHUN HeUcnpaBHOCTU NpeobpasoBaTtensd UnNn gatynka aBTOMaTUYECKU WH-
anumpyeTtcs owmnbka Ha gucnnee. NepedeHb owWMBOK M MeToabl YCTPaHEeHUs
npuBeaeHsbl B Tabnuue 3.

Ons ycTtpaHeHusn owmnboKk M nNpu HeucnpaBHOCTU npubopa cnegyet
BbIMONIHUTL  pPEKOMEeHAaunn, npuBedeHHble B Tabnuue 2. B cnydae
oTpuuaTenbHOro pesynbtata Heobxoaumo obpaTuTbCA Ha npeanpusTue,
Npoun3BoasILLEE PEMOHT.
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Tabnunua 3
HanmeHoBaHusa Heuc-
o BeposiTHas MeTop
MpusHak npaBHOCTEN, NX
npyvymnHa yCTpaHeHns
BHELLHEee NposiBNeHme
+ HanpsxeHue aBToO-
PaspsxeHbl  ane- | 3aMeHUTb 3nemeH-
HOMHOTO = WCTOHHWKA |\ o711 nuTanms Tbl NUTAHUS
['opuT 3HaK nuTaHns meHee 5 B. ' '

Mopnt «OwmnbKay, Mu-

O6pbIB B Lenn gaTym-
ka. [NonyyeHHoe B pe-

O6pbIB B Luenu pgat-
yuKa.

YcTpaHuTb 06pbIB.

raet «0 uS/cm» wnu | 3ynbTate pacyeToB
Oatuvk He norpy- | MorpysuTe gaTymk
«0 pgfl». 3HayeHune meHee | L. B PACTBOP B pacTeop
0,05 mkC/cm. ' '
[aTtunk 3aKkopoyeH YCTpaH!TL  3aMbl-
P " | KaHue.

lopuT «OwmnbKa», Mn-
raet «I1 mS/sm» wnu
«M g/l».

lMeperpyska pesynsTta-
Ta. [Mony4yeHHoe B pe-
synbtarte pacyeToB
3Ha4yeHue BbIXOOAUT 3a
npegensl  AuanasoHa
N3MepeHnn.

[aTtymk norpyxeH B

pactBop ¢ YOI,
NpeBbILaoLLMiA 3amMeHuTb pacTBop.
npeaenbl  uamepe-
HUMN.

Ob6paTtuTtbes Ha
HeuncnpaBHOCTb

npegnpusaTve - us-
npuodopa.

roTOBUTENb.

lopuT «OwmnbKa», Mn-

MMeperpyska no Tem-
neparype. [lony4yen-
HOEe 3HayeHue Temne-

OGpbiB B Uenn pat-
yuKa. Heuncnpas-

YcTpaHuTb 06pbIB.

raet «°C». paTypbl BbIXOAWUT 3a | HOCTb TepmodaTyun- | 3aMEHUTb AaTyuK.
npegenbl  guanasoHa | Ka.
N3MEPEHMUS.
OtcyTcTBME  KOH-
BoccTtaHOBUTL KOH-
TakTa B pO3eTke
TaKT.
Mpn BKNHOYEHUM npe- NUTaHUS.
obpasoBarens HeT | Ha npeobpasoBaTens | OTtcytcTBue B 0Oa-
oToGpaxeHus MHGOP- | He NOSAETCH NUTaAHUA. | TapeHOM  OTceke | YCTaHOBUTb nnm
Mauun Ha gucnnee. 3MIEMEHTOB  NUTa- | 3aMEHUTb 3fIEMEH-
HUS UM UX HEWC- | Tbl MUTaHKUS.
NpaBHOCTb.

[MokasaHns HeycTOW-
ymBbl. Mpn nameHeHnn
CKOPOCTH npoToKa

(nepemelwmBaHus) no-
KazaHus npubopa wus-
MEHSIOTCS.

[Mnoxon KOHTaKT anek-
TPOAOB AaTyvka C pac-
TBOPOM.

Mnoxon KOHTakT B
pasbeme kabens.

MpoBeputb N obec-
NeYnTb KOHTaKT.

3arpssHeHus  unm
BO3AYLUHbIE NY3bipyn
B MONOCTM AaTyuka.

MpoBepuTb OTCYT-
CTBUE 3arpAsHeHui
M BO3QYLWHbIX ny-
3blpenn B MOMOCTU

AaTtyuka. Mpwn
HeobxoanMocCTH
O4YNCTUTL  JaTyuK

cornacHo 12.1.
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5 XPAHEHUE

5.1 MNpubopbl 4O BeAeHUA B SKCNyaTauuio cnegyeT XpaHUTb B ynakoBKe
NpeanpuaTUS-N3roToBUTENS Npy TemnepaTtype okpyxatowero Bo3gyxa ot 0 oo
40°C wn otHocuTenbHonm BrnaxHoctn o 80 % npu Temnepatype 35 °C.
XpaHeHne npubopoB 6e3 ynakoBkM criegyeT Npou3BoauTb Mpu TemnepaType
okpyxatowero Bosgyxa ot 10°C go 35°C m OTHOCUTENBHOW BAAXHOCTU A0
80 % npwn Temnepatype 25 °C.

5.2 B nomewieHnax ans xpaHeHus npnbopoB coaepkaHue nbifiv, napos
KACNOT W LUENoYen, arpeccuMBHbIX rasoB W OpYrnx BpedHbiX MNpumMecen,
BbI3bIBAOLLMX KOPPO3UIO HE OOIMKHO MpEeBbIWaTbh COAep)XaHMe KOPPO3MOHHO-
aKTUBHbIX areHToB Ansa atmocdepbl Tvna | no FOCT 15150.

6 TPAHCIMOPTUPOBAHUE

6.1 Npubopbl AOMKHbI TPAHCMNOPTMPOBATLCA B TPAHCMNOPTHOW Tape B
3aKpbITOM TpaHcnopTe noboro Buaa, Kpome BO34YLLIHOMO, B COOTBETCTBUM C
npasunamMm n HopMamu, 4eUCTBYOLNUMN Ha AaHHbIA BUA, TpaHcnopTa.

6.2 YcnoBusi TpaHCNopTUpOBaHMA NpMbopoB B ynakoBKe NpeanpusTms-
N3roToBUTENS OOSMKHbI COOTBETCTBOBATb YCMNOBUSM  TPaAHCMOPTUPOBAHUS
npudopos rpynnbl 4 no FOCT 22261-94.

6.3 XXenesHo4OpPOXHble BaroHbl, KOHTEWHEpPbl, Ky3oBa aBToMobunen,
ncnonb3yemble Ans TpaHCNopTMPOBaHUS NpMOOpPoB, HE OOMKHbI UMETb CreaoB
NnepeBO3KM LeMEHTa, Yrid, XAMUKaToB U T.A4.

6.4 PacctaHOoBKa W  KpenneHue TPaHCMNOPTHbIX  HAWWMKOB  Npw
TpaHCNOPTUPOBaHMM A0SMKHbI obecneynBaTb YCTOMYMBOE MONOXEHNE MpU
crnefoBaHuM B NyTU, OTCYTCTBUE CMELLIEHMS U yOapoB Apyr O apyra.

6.5 [locne TpaHcnopTUpoBaHUA nNpu OTpuuaTernbHbIX TemnepaTypax
Npubopbl Nepen akcnnyataymen OOMKHbl ObiTh BblAEPXaHbl B pacnakoBaHHOM
BUAe B HOpMasibHbIX YCIIOBUAX HE MeHee 24 .
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NMPUNOXEHUE A
(cnpaBo4HoOE)

MeToamka NpUroToBreHUs KOHTPOJbHbIX PacTBOPOB,
npegHasHauYeHHbIX Ansi rpagyMpoBKu NpubopoB

A.1 KOHTpOsnbHblE pacTBOPbI AOSMKHbI BOCNPOM3BOANTL Tpebyemble 3Hade-
Hus Y3l »xxmngkoctn B ananasoHe ot 100 go 20000 mkCm/cM, ¢ NOrpeLlHOCTbIO
B npeaenax £10 % 3HaveHus Y3l npoBepsaemMon TOUKN.

A.2 YcnoBus npuroToBneHUst KOHTPOSTbHbIX PAaCTBOPOB:

- TeMnepaTtypa okpyxatowlero sosgyxa (20 + 5) °C;

- OTHOCUTENbHAas BMaXXHOCTb Bo3ayxa Ao 80%;

- aTMocdepHoe aasrneHne ot 84 no 107 klMa (ot 630 go 800 mm pT. CT.).

[nsi NpUroToBreHNa 3TanoHHbLIX PACTBOPOB crneayeT UCNofib30BaTh PeakTu-
Bbl, CP€ACTBa U3MEPEHUI N BCoMoraTenibHoe obopyaoBaHue, nepeyncneHHble
B Tabnuue A1.

Tabnuua A1
NN HanmeroBanme peakTBa Spei  hoopmbIe MEeTponorn4yeckne n (Unm) TexHmnye-
CTBa U3MepEHUn, BCromora-
nn CKME XapaKTepPUCTUKN
TenbHOro 06opyaoBaHUs
1 Kanun xnopuctbin Mo TOCT 4234-77. Ksanudukaums X.4.
2 Bopa gnctunnuposaHHas Mo TOCT 6709-72, y25 < 5 MKCM/cM
3  |JlabopaTtopHbie BeChl Mo TOCT P 53228-2008, knacc «06blYHbINY
[lnanasoH temnepatyp ot 0 go 100 °C. lMorpeLwu-
4  [Tepmocrar HOCTb MoAadepXaHus TemnepaTtypbl He Oonee
0,02 °C.
o -
5 TepMOMETD [lnana3oH TeMI'IepaTc})/p ot 0 go 50 °C. LleHa pe
neHusa He donee 0,1 °C.
6 MepHble UnnHApPbI Mo MOCT 1770-74, BmectmocTtb 500, 1000 mn.
7 lcrakan Mo MOCT 19908-90.
Bmectumoctb 50, 100, 150 mn.
8 gﬁ’;fb' MOCKOAOHHBIE KOAVIRE™ Ino roCT 1770-74. Bmectmocts 500, 2000 min.
o -
SnexTpoLLKadh BaKyyMHO- [lnanasoH TemnepaTtyp oT 0 go 300 C.U,El,ocwlra
9 y eMoe ocTaTovyHOe AaBreHne B paboyen kamepe
CYLUMIbHbIN
He 6onee 10 MM. pT. CT.
10 |OnektponnuTka 6bITOBas Mo NOCT 14919-83

A.3 lNo Ttabnuue A2 ¢ NOMOLLbLK NIMHEMHOW WMHTEPNONSAUUK onpeaenuTb
KOHLEHTpaumMo BOLHOrO pactBopa XfOpuUCToro Kanusi, ¢ TpebyembiM 3Ha4yeHu-
em YOI no oopmyne A1:

Cy Ca t

= —@0
kz_kl

ki < k < ko,

k, —k k -k,

(A1),
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roe Cn - KOHUEHTpaums XNopuCToro Kanus B pacTtBope C Tpebyemown
Y3n, mons/gms;

Cn1, - KOHUeHTpauumn xnopuctoro kanma u3 Tabnuubl A2 (Cn2 > Cna),
Cnz  Monb/am®;

K2, - COOTBETCTBYHWLUME BbllleyKa3aHHbIM KOHUeHTpaumsam YOIl
K1 (Tabnnua A2),Cm/v;

K Y3I1 nonyyaemoro pactsopa, Cm/Mm.

KonnyectBo XNIOPUCTOro Kanusi, Heobxoamumoe ansi NPUroToBneHNsa pacTBo-
pa 3aaHHON KOHLUEHTpaunn, paccuymTbiBaTb Mo popmyrne A2:

Mm=Cn*M-*V (A2),
rae m - KONIMYECTBO XJTIOPUCTOrO Kanus, T;
M - MOnisipHasi macca, r/Mmorb;
V - 06BbEM M3roTaBnMBaeMoro pactesopa, ame.

3asucumocTtb Y3l (K) BOAHbIX pacTBOPOB XIIOPUCTOrO Kanumsa OT €ro KoH-
yeHTpaumm (Cn) npum  Temnepatype 25°C (monapHaa wmacca KCI:
M=74,552 r/monb).

Tabnunuya A2

Cn, 0,0005 0,001 0,005 0,01 0,02 0,05 0,1 0,2
mMonb/ame

K, 74 147 720 1413 2770 6700 | 12880 | 24300
MKCM/CcMm

Ona ananasona ot 10 go 100 mkCm/cm 3HayeHne Y3l npuroToBneHHOro
pacTBopa OygeT paBHO CyMMeE paccymMTaHHoro no tabnuue A2 n npegBapu-
TeNbHO U3MEPEHHOro 3HadeHnsa YOI anctunnmpoBaHHOM BOAbl, NPUMEHEHHOW
Ang NPpUroToBNeHNs pacTBopa.

A.3 B3Becutb Ha nabopaTopHbIX BeCax 2-ro Krnacca TOMHOCTU XJIopua, Kanus
cornacHo tabnuubl A2. Blokcy, B KOTOpPOM NPOBOAUTCS B3BELLUMBAHME, 3amnorsi-
HUTbL He Bonee yem Ha 0,3 obbema. PacTBOpUTb XMNOPUCTLIN Kannuin OUCTUNNN-
pOBaHHOW BOOOW, NEPEHECTN B MEPHbIN LUMNUHAP, He JoBoAsA Ha 2-3 CM Ypo-
BEHb BOAbl B MEPHOM LMNMHOPE A0 OTMETKM, YKasbiBatoLen o6 beM U3rotaBnum-
Baemoro pacteopa. [loMecTuTb MEPHbIN UMNHAP B TEPMOCTAT U BblAepXaTb B
TedeHne 30 muH npu TemnepaTtype (20,0 +0,1) °C, 3aTeM JONUTb MEPHbIN Lu-
NUHAP OUCTUNNMPOBaAHHOW BOOOW NPU TOMW Xe Temnepartype 0O OTMETKU, yKa-
3blBaloLen 06bem U3rotasnmMBaemMoro pacTasopa.

[MepennTtb MNOMYYEHHbIN PacTBOP B KOHUYECKYH MMOCKOAOHHYH KOnby C
NpuTepTon Npobkon, BolaepKaTb ero He meHee 12 4. 3atemM pacTBOp pasnuThb B
€MKOCTU, NpeaHa3Ha4YeHHble A9 XpaHeHUs!.
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NMPUNOXEHUE B
(cnpaBo4HoOE)

ABTOMaTU4ecKasi KOMNeHcauusa TemnepaTypbl

B.1 BrinaHue temnepaTtypbl Ha YAENbHYIO 3M1eKTPONpoBOAHOCTb PpacTBOPOB

YpaenbHast 9fekTpornpoBOAHOCTb OAHOIMO M TOro e pacTBopa anekTponuta
Npn pasHoOW TemnepaType 3Ha4YUTESbHO OTNMYaeTcs. Ha npakTuke onsa oueHKu
yOenbHOW 3NnekTpornpoBO4HOCTM pacTBopa MCMNOMb3yeTca yaenbHasi 9nekTpo-
NPOBOAHOCTb, NpuBeaeHHast K 25 °C (Y3lzs), T. e. 3Ha4deHune, KoTopoe 6bIno Obl
nofly4eHo B TOM criyvae, ecnu 6l Temnepartypa pactesopa 6bina pasHa 25 °C.

3aBUCUMOCTb 3NEKTPONPOBOAHOCTM pacTBopa OT TemnepaTypbl B LUMPOKOM
ananasoHe 3f1IeKTPONPOBOAHOCTU U TeMnepaTypbl HENIMHEMHAA N 3HAYUTESNBbHO
3aBMCUT OT COCTaBa pacTBOPEHHbIX BewecTB. Kpome TOro Ha aneKkTponpoBoa-
HOCTb PaCTBOPOB OKa3blBaeT BINAHME OMCCOUMaLNA MOMEKyn BOAbl, KOTOpbIe
pasgensaTcs Ha MoHbI HY n OH',

OpHako Ha npakTuke, Kak NpaBuio, COCTaB PacTBOPEHHbLIX BELLECTB n3Be-
CTEeH W guanas3oH U3MeHeHUs TemMmnepaTypbl orpaHunyeH. oatomy onsa npuee-
AEHUS yOernbHOW 3SIeKTPONpPOBOAHOCTU pacTBopa K 25 °C B KOHOYKTOMeTpe
noptatusHom KI1-150MW ncnonbsyotca nuHenHble KoadUUNEHTbI 3aBUCUMO-
ctn YOIT oT Temnepatypbl KOHKPETHOW rpynnbl pacTBOPOB B OnpederieHHOM
ananasoHe Temneparyp.

JInHenHble ko3 PUUMEHTBI 3aBUcUMOCT Y3II1 oT TemnepaTypbl Hanbonee
pacnpocTpaHeHHbIX crnabblX BOAHLIX PAacTBOPOB cocTaBnaAwT nopagka 2%
Ha °C (T. e. 9NeKTPONpPOBOAHOCTb pacTBopa yBenumumBaeTcsa Ha 2% npu NoBbl-
weHnn Temnepatypbl Ha 1 °C). MNpu 6onee BbICOKMX KOHLIEHTpALMSX 3TOT KO-
3 DULMEHT 0ObIYHO MEHbLLE.

3aBUCUMOCTb YyOENbHOM 3NEKTPONPOBOAHOCTU yt OT TemnepaTtypbl npuse-
AeHa B hopmyne b.1:

1127525’[14‘“_25)'18!0]! (51)
rae jy»s - yOenbHasi 3reKkTponpoBOAHOCTb, nMpuBedeHHas K 25 °C,
MKCMm/cM;
t - Temnepatypa npobsl, °C;
a - NIMHENHbIN KO3 PULUMEHT 3aBucumocTn Y3l oT TemnepaTypsbl

pactBopa, %/°C;

OTtcioga, yoenbHasa 3rneKkTponpoBOOHOCTb, npuBedeHHasn K 25 °C, onpepge-
ngaeTcq no gopmyne b.2:

4 (5.2)

Xos = o
[1+(t—25)0}
100
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B.2 Pac4yeT TemnepaTtypHOro KoadpuuneHTa

TemnepatypHbin k03addumumneHT pacteopa (%/°C) MOXHO onpeaennuTb 3KC-
NepUMEHTanbHbIM NyTEM, €CMN BbINOSTHUTL NU3MEPEHNS YOENBHOWN 3NEKTPONPO-
BoAHOCTM 6e3 npuBeaeHns K 25 °C npu ABYX 3HAYEHUSAX TeMnepaTypbl, 1 3aTeM
MCNoNbL30BaTh Crieayllee ypaBHEHNE:

o= Lz~ Xu ¢ 100 (5.3)
Xu(t, —25) = x,,(t, — 25)

OOHO U3 U3MEPEHUS yaenbHOW 3NeKTPONPOBOAHOCTU MOXET ObITb BbINOI-
HEHO Npu TeMnepaType OKpyXatoLlen cpeabl, a Apyroe nNpu Harpese Npoobi.
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NMPUNOXEHUE B
(cnpaBo4HoOE)

Tabnuua 3aBUCUMOCTU yCIrOBHOro conecogepxaHusa NaCl BogHbIX pacTBOPOB OT yAeNbLHOM
3MeKTPonpoBOAHOCTM Npu Temnepartype 25 °C

MKCM/cM
MKr/gm3

MKCM/cM
MKr/gm3

MKCM/cm
mr/gm3

2"“;‘&“://;“:) (10,00) | (11,00) | (12,00) | (13,00) | (14,00) | (15,00) | (16,00) | (17,00) | (18,00) | (19,00) | (20,00)

3
gmg) 5480 |6070 | 6670 |7280 |7880 |8510 |9120 |9750 | (10,37) | (11,00) | (11,67)

3HayeHus1 YCrOBHOIO cosiecofepXaHnsa nNpu NPOMEXYTOYHbIX BENMUYMHAX MeXOy COCEeOHUMWU MO3nuuaMU Tabnuubl yaenbHOW 3NeKTpo-
NPOBOAHOCTW ONPeaensatTCa IMHENHON NHTEPNONALMEN:

C,=Co+ =0y 1) (B.1)
X = Xn
rae  Cn - YCNOBHOE conecoaepxaHve npeabiaylen nosuumm Tabnuubl, Mkr/am3, mr/om3, r/om3;
Ck - ycnoBHOe conecogepaHue nocrneayoLlen no3auumm Tabnuupsl, Mkr/am3, mr/am3, r/oms;
xn - yaenbHaga anekTponpoBOAHOCTL NpeablayLen no3vunmn Tabnuusl, MKCm/cm, MCMm/cm;
kK - yaenbHasa anekTponpoBOAHOCTL nocnegyowen nosvumm tabnuubl, MKCm/cm, MCwM/cwm;
xX - NPOMEXYTOYHOE 3HAYEHNE yaeribHOW 3NeKTPonpoBogHOCTU, MKCM/cM, MCMm/cM.
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Jlnct perncrtpauum nameHeHum

N3m

Howmepa nuctos (cTpaHuu)

n3me-
HEHHbIX

3ame-
HEeH-
HbIX

HOBbIX

aHHY-
nupo-
BaHHbIX

Bcero
JTNCTOB
B [OKY-
MeHTe

Ne go-
KYMeHTa

Bxopsiwmnn Ne
conpoBoaun-
TENbHOro A0OKY-
MeHTa 1 aata

MNoanucb

[ata

38




