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JINJ 300.02.00.000PD
Hacrosimiee pykoBoAacTBO 1O JKciutyatanuu (manee PD) mpeanazHaueHo s
O3HAKOMJICHUSI C YCTPOMCTBOM, NPHUHIMIOM pabOThl W TMpaBUIaMH SKCIUTyaTalluu
CTAIlMOHAPHOTO MPOMBINIICHHOTO KOMOMHHMpoBaHHOTO aHanmuzatopa «JIMJAEP» cepumn
JIMJIEP-300 ¢ 6mokom JIMJIEP-pH (nmanee «anamu3atopay») B KOMIUIEKTE C THAPOOIOKOM
JUTSE 9UCcTOM BOABI (B T.4. IP65).
B wu3genuu J0MyCKAarOTCS HE3HAYUTENbHBIE KOHCTPYKTHMBHBIE W3MEHEHHMS, HE
OTpPa)KEHHBIE B HACTOALLEM JIOKYMEHTE U HE BIUAIOIINE HA TEXHUYECKUE XapaKTEPUCTUKU
Y IIpaBUJIA SKCILTyaTalUu.

1. OIIMCAHUE U PABOTA

1.1. Ha3na4yeHue u 00J1aCTh NPUMEHEHUsI

AHanu3aTop NOpeAHa3HAYEH i1 TMOTECHUUOMETPUYECKUX H3MEPEHHM BOJOPOIHOTO
nokazarenss  (pH),  OKHCIMTENbHO-BOCCTAHOBHTEIbHBIX  moTeHmuaioB  (OBII),
TeMnepatypsl, a Takxe npuBeaeHust PH k 25 °C Bojbl, B TOM YUCJIE U BBICOKON CTENEHU
OYMCTKHU, ¥ BOJHBIX pacTBOPOB (J1aJiee «IpOObD») B CUCTEMaX KOHTPOJISI TEXHOJIOTMYECKUX
MPOLIECCOB HA AJIEKTPOCTAHIMUAX U APYTUX MPOU3BOJACTBAX.

1.2. YeaoBus 3KCILIyaTaluu
VYcnoBus 3KCIUTyaTalliyd aHajau3aTopa MpUBeEIeHbI B Tabauue 1.

Ta6numna 1.
Temnepatypa okpyxaroniero Bozayxa, °C ot +5 10 +50
OTHocHTeNbHAS BIAXKHOCTH BO3yXa Mpu Temneparype +35 °C, 6e3 80

KOHJICHCAITMH BJIary IIpH 0oJiee HU3KKUX TeMIieparypax, %, He 6oyee

Atmocdepnoe nasienue, klla ot 84 no 106,7

AMIUTUTY1a CMEIIIEHUS NIPU CUHYCOUATBHBIX BUOPAIMAX C YACTOTON

ot 5 mo 100 I't;, MM, He Ooltee 0,35
[TapameTpbl TPOOBI
- Temrieparypa, °C ot 0 mo +70
- naBnenune, MIla, e 6onee 0,2
- pacxof, /g or 2,5 o 30
- COJIepKaHue B3BEIICHHBIX YACTHII, MI/KT, HE Oojiee 5
1.3. TexHu4ecKHe XapaKTePUCTUKH
TexHuYecKue XapaKTepUCTUKH aHAIM3aTopa IMPHUBEICHBI B TaOHIIE 2.
Ta0mumna 2.
HanMeHOBaHHe XapaKTePUCTHKH 3HauYeHHe XapaKTePUCTHKH
Jlnana3oH u3MepeHuil:
- BOJOPOJIHOTO TToKazaTens, pH™ or 0 o 14
- O1C/OBII, mB ot -2500 1o +2500
- remmnepatypsl, °C ot 0 1o +150
[Ipenensr nomyckaeMoit abCOTIOTHOM MOTPEIIHOCTH
WU3MEPEHUI BOJOPOJHOTO ITOKA3aTesl IPU TEMIIepaType
aHanuszupyemon cpensl (20 £ 5) °C, pH
- pU rpagyupoBKe 1o OydepHsiM pacTBopam 1-ro + 0,02
paspsia
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- PpU TpagyUpoBKe 10 OyPepHBIM pacTBOpaM 2-ro Win 3- + 0,05
ro paspsaa

[Ipenensr nomyckaeMoi abCOMOTHON MOTPEITHOCTH L1
n3mepenuii 9J1C, mB

[Ipenensr nomyckaeMoi abCOMOTHON MOTPEITHOCTH L4
n3mepenui OBII, MB

[Ipenensl nomyckaemMoit aOCOIFOTHOM MOTPENTHOCTH 103
u3MepeHui teMneparypsl, °C ’
[ToTpebisiemas MoHOCTh, BT, HEe Gosee

- TPAaHCMUTTEP 7

- U1 3)

HanpspkeHre mUTaHus OT CeTH TIEPEMEHHOTO TOKa
yactoroit (50+1) ['u, B:

220722 w367,

(mo 3axasy)

HanpsixeHue nutaHus OT CeTH MOCTOSIHHOTO TOKa, B

367, (1o 3akazy)

MakcumanbHasi Harpy3ka KOHTaKTOB pelie, A, mpu

HanpspkeHuu o 250 B 3
MakcruMalIbHOE CONIPOTUBIICHUE LIETTH BBIXOIHOTO TOKA,

Owm, B quamna3oHe:

-ot 0 10 5 MA 2600

- o1 0 10 20 MA 650

- 0T 4 10 20 MA 650
["aGaputHsbie pa3mepsl (ILIxI'xB), mm, He Oonee

- TPAHCMUTTEP 300x200x300
- U] 160x60x120
- TUJIPOOIIOK JIJIST YUCTOM BOIBI 300x150x970
- ruzipo6I1oK 1P65 mu1st urcToi BOIBI 350x150x970
Macca, xr, He OoJice

- TPAHCMUTTEP 5,0

- U], 1,5

- TUJIPOOJIOK JIJISt YUCTOM BOMBI 45

- ruapo0IoK IP65 miist 9ucTOi BOBI 7,0
[TonHbIN CpeHUIA CPOK CITYKOBI, JIET, HE MEHEe 10

%)

nuarna3oH udMepenuit pH orpanuuen npumensiembiM pPH-anekTpogom. B crangapTHOit

KOMITJIEKTalMKA Auana3zoH u3MepeHuit ot 0 go 12 pH mpu temmnepatype npoosr ot 0 10

+100 °C.

1.4. CocTaB 1 0OCHOBHBbIE QYHKIIUMN

AHanuzatop cocTouT U3 TpexkaHanbHoro tpancmutrepa (T) cepum JIMJIEP-300,
onoka nutanus (BIT) u 6moka JIMAEP-pH B cocraBe unTemekryaibHoro gatunka (MJ1)

JIMIAEP-pH, runpobnoka (I'b) u mepBuunbix npeodpaszosateneii (I1I1). K npyrum nsym
KaHaJlaM TpaHCMUTTEpa MOTYT OBITh moakItoueHbl W] nroboro Tuma mo BBIOOPY
3aka34uka.

CtpykTypHas cxema aHaJIM3aTopa MpUBEAcHA HA PUC. |, BHEIIHUN BUJ aHAIA3aTOpA -
Ha puc. 2.
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bHewHee
e RS-485 + 24 VI
bt TB#1-3 Pere#1-6
24 VOr ! A
RS-485
= ar - b--+4 78 p
|
| g
I
|
Midep - pHi-——— Ml F---H M
/b /b b
1 i /7

Puc.l. CtpykrypHas cxema anaauszaropa: T — tpancmurtep, bII — 6mok nuranus, OIT —
naHenb omneparopa, TB — miata TOKOBBIX BbIXOJIOB (10 3aka3y), P — marta pene (mo
3akazy), MJI — unrennexryanbublii natuuk, [1I1 — nmepBuuHblil npeobpazoBatens, I'b —
TUAPOOIIOK.
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W rexHonPusoP

NUAOEP pH

Puc.2. BHemnunii Bua aHAJIU3aTOPa ¢ rUAPo0JI0OKOM ISl YHCTOH BOBI (cJieBa),
ruapoosok P65 nis uncroii Boabl (cnpasa)
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Tpancmutrep cepuun JIMJIEP-300 (cm. puc. 3) uMeeT CEHCOPHBIN I1[BETHOM MMCILICH,
BbINOJIHAIONIMK GyHKuuu nmanenu onepatopa (OIl), u BHewmHue uHTEepdEnch Mo 3akasy:
mudpoBoit Bbixog RS-485/Modbus RTU, mudposoit Beixox Ethernet/ Modbus RTU,
TokoBble BbIXOJbl (TB) m cunoseie pene (P). KoncrtpyktuBHO Tpancmutrep u bBII
pa3menialoTcsi B OJHOM Kopryce co crenenbto 3anmThel [P65 o 'OCT 14254-15, npu
KomIuiekTanusx ¢ P BII MOeT BBIHOCUTBCS B OTAEIBHBINA KOPITYC.

OIl BeIBOAMT Ha CBOM auciied uHpopmainuio, noaydeHnyro ot WJI, ympasuser
pabotoii MJI, TB m P, mpunumaer KomaHAbl omeparopa, oOecrneunmBaeT mepenady
nosryaeHHor ot WJI napopManum mo mosib30BaTeNbcKuM IUGPOBBIM UHTEpdEiicam RS-
485/Modbus RTU u Ethernet/ Modbus RTU (pexum Slave).

195 85

565

!

o/s]
/il
|

o ‘\l

o\

200
87

e\ momem g Ianag

Puc. 3. "'abapuTHO-ycTAaHOBOYHBII YepTe:k TpaHcmutTepa cepun JIMIEP-300.

TB dbopmupyeT TOKOBbIE ralbBaHUYECKU Pa3BA3aHHBIC JIMHEHHbIC BBHIXOAHBIE CUTHAJIBI
¢ nuanazoHamu 0-5 MA, 0-20 MA wiu 4-20 MA B akTUBHOM pexkume (He Tpedyercs
M0/IaYM MUTAHUS Ha JUHUIO BBIXOJIHOTO ToKa). Ha xaxablii u3mepurenbubiil kanan (/1)
BBIICJISIETCS] OJIMH TOKOBBIM BbIXOJ. BhIOOp nuamna3ona Toka, HACTPOMKY MpPEAENIOB TOKa U
IIEpENAaBAEMBIX 110 TOKOBOMY BBIXOAY BEJIMYMH OCYILIECTBIISIET MOJIB30BATEIb YEPE3 MEHIO
OII.

Ha nnare P pa3smemarorcs CUIOBBIE TPEX-KOHTAKTHBIE peEJie, MO JBA Ha KaKIbIU
u3MmeputensHbii kaHan (M]I). Hactpoiiky mpesenoB u BbIOOp BeMMUYWH CpabaThIBAaHUS
pelie OCyIIECTBISET MOJIb30BaTeNb yepe3 MeHro OI1.

Ha xopmyce tpaHcmuTTepa, B 3aBHCUMOCTH OT KOMIUIEKTAllUH  BBIXOJHBIX
UHTEp(DENCcoB, pacnojaraloTcs OT 2 10 5 pa3beMOB AJIA NOAKIOYeHUs nutanus, W/ u
BBIXO/IHBIX CUTHAJIOB B COOTBETCTBUM C TAaOIULEH 3.

8
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2-1i kaHai, pene 4
10=NO, 11=C, 12=NC

3-i1 kaHau, pene 5
13=NO, 14=C, 15=NC

3-ii kaHauI, pene 6
16=NO, 17=C, 18=NC

Ta0mumna 3.
Hasnayenue | MapkupoBka Tun KonTakTsl Kabeab
Bremmee | 5508 FQ14-3Z) L 2= mimane | e 3 75
MU TAHUE 3 = 3a3eMJICHHE
[Intanue n 1= Data+, 2= Data— FTP
cBs3b ¢ VI A FQIA-SZK | 5 4o4B 4= 24B | 2x2x24AWG
TBllz'rf e | KMM 6x0,12
TB 2-ro xanana 0e3 mgposoro
TokoBbIE 3= + 4= - BBIX0/1A;
BBIXO/IBI + TB/ TB+RS FQ14-9ZK B 3- ’ FTP
RS-485 ey pe | AX2X28AWG
RS-’ 485 ¢ i poBBIM
7= Data+, 8= Data- BRIXOAOM
1=50,2=0,
Ethernet E FQ14-9ZK PG 4X2X24AWG
7=BK, 8=K
1-ii kanamn, pene 1
1=NO, 2=C, 3=NC
1-ii kanan, pene 2
4=NO, 5=C, 6=NC
2-1i kaHal, pene 3 .
Pene PEJIE FQ24-192J 7=NO, 8=C, 9=NC COOTBETCTBHH

C Harpy3Kou

HpI/IMC‘IaHI/IeZ MapKHpOBKa pa3dbeMa NMUTAHUA COOTBETCTBYCT YCTAHOBJICHHOMY COIJIACHO

3aka3zy bII.

N]I pacnonararoTcsi B OTAEIBHBIX KOoprmycax co crteneHbto 3amuthl [P65 mo 'OCT
14254-15 (cm puc.4), mocienoBaTeIbHO COSAMHEHHBIX Mexay cobort m T nudpoBbim
KabeseM, U MOTYT ObITh yaanensl ot T Ha paccrosiHue 10 1000 M.

N]I coctout n3 aHanoroBoil u MudpoBO IJIAT, COCNUHECHHBIX Yepe3 YHUBEPCATbHBIN
pazbeM. AHAJOTOBBIC TUIATHI PA3IUYAIOTCS IO THUIAM, COOTBETCTBYIOIIMM Pa3INYHBIM
METOJaM U3MepeHHs, a IudpoBas IUlaTa YHUBEpPCAIbHA W COBMECTHMa CO BCEMH
aHaAJOrOBBIMM TTaTamMu M /1.

W] ompenensieT HANMEHOBaHUE M3MEPHUTEIIPHOTO KaHala aHajau3aTopa M BBIMOJIHSIET
caenyromnme QyHKINN:

- mpeoOpazyet aHanorossie curnaisl [I1 B mudpoByro popmy;

- XpaHUT HEOOXOAuMbIe [IJIi BBIBOJIA KOHEYHOTO pe3yJbTaTa KOHCTAaHThl B
SHEPrOHE3aBUCUMON MaMSITH;
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- BBITIOJIHSIET aBTOKAIMOPOBKY U IMGPPOBYIO 00pabOTKY JTAHHBIX;
- TPOM3BOJIUT JUArHOCTUKY paborocrocodHoctn IIII m U] ¢ Beigadeidt KozoB
HEHUCIPABHOCTEN;
- TepefaceT JaHHBIE C W3MEPCHHBIMHA 3HAYCHUSMH IMapaMETPOB MPOOBI M KOJAMH
OIINOOK;
- npuauMaeT koman bl Ol Ha 3MeHeHne KOHCTAHT (KaTuOpOBKY KaHAJIOB).

Ha kopnyce W] JIMAEP-pH pacnosioxensl mate pazbemoB mist cBasu ¢ T, 111 u
npyrumu U1 (mpu HamMunn) B COOTBETCTBUU C Tabmuuen 4.

Taomumna 4.
Ha3znayenue | MapkupoBKa Tun KoHTakThI Kabeanb
[Iutanue u
CBSI3b C 1= Data+, 2= Data— FTP
TPAaHCMUTTEPOM BXOA FQ14-52 3=+24B, 4 =-24B 2X2X24AWG
v U]
[Iutanue n 1= Data+, 2= Data— FTP
cpmsp oy | PPIXOM | FQIASZK o oiB 4= 248 | 2x2x24AWG
[TonkmroueHue 1 = depHbIii
TaTYnKa T FQ14-2ZK 2 = KpacHbIN + IIIB5B 3x0,12
TEeMITepaTyphl KEJTHIN
Homxmouenue 1 = He ucnoyb3yeTcs
ANEKTpoaa Cp FQ14-2ZK 7 = curnan -
CpaBHEHUS
[Tonkmrouenue 1 = curnan
pH-/ wiu OBII- pH FQ14-2ZK (LeHTpanbpHas Kuja) -
2JIEKTpOAA 2 = HKpaH
60 60

©0)

©

100

5

© ©
|
T I7T 70U T0T1.7 7

Puc. 4. I'a6apurtnsblii yeprex U JTUAEP-pH u JIMJIAEP-Na ais TpancMutrepa
cepuu JINAEP-300.
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[II1 npousBonuT mnpeoOpa3oBaHUE MapaMeTpPOB NPOObI B AHAJIOTOBBIM CHUTHAI,
nMmepsiembin M/1.

1.5. KoMmiekTHOCTD
CocTaB KOMILJIEKTa TOCTaBKU aHaJW3aTopa MPUBEACH B TAOIHIIE 5.

TaOmuma 5.
HauMeHoBaHMe O06o3HaueHne Koua-Bo | Ilpumeuanue
Tpancmutrep cepun JIMJIEP-300 JI1J1 353.00.000 1
KOJIMYECTBO U
KaGenpHbIE pa3beMbl MUTAHUS U THI PasbeMon
BBIXOJTHBIX CHIHAIOB CM. ITacIopT 1-4 3aBUCHT OT
KOMITJICKTAIUN
(cM. macnopr)
W JINJEP-pH N J1 284.00.00.000-01 1
Ka6ens mudposoit 0,4 m i 1 ATA CIIiI;ZH Tn
['upo6IoK A1t 9UCTOM BOIBI ITMB 103.21.00.000-01
WiIn 1 0 3aKazy
['mnpobmox IP65 st uncToit BoabI I[TMB 103.11.00.000
Kommnekt anexrponos (3UII): JIPYyTUE MOJETU
- pH-ammextpon 2C-10602/7 1 AJIEKTPOIOB TIO
- 3JIEKTPOJI CPAaBHEHUS 2Cp-10106/3 1 3aKaszy
17001
- komOunupoBanHubIii OBII- OPII-105 1 1O 3aKazy
AIIEKTPOT
PykoBOACTBO 1O 3KCILTyaTanuu JIN/1 300.02.00.000 PO 1
[Tacmopt JI1J1 300.00.00.000 TIC 1
Metonnka noBepKu JINJ1 300.00.00.000 MIT 1

[IpuMeuanue: 3J€KTPOJbI MOTYT OBITh YCTAaHOBJIEHBI B THUAPOOJOKE WM YIaKOBAaHBI B
3UII. [lepeuenb >aeKTpo0B 1 3akaza B [Ipunoxenun 4.

1.6. [IpuHIuUn paéoTsl

[IpuHiun  paboThl aHamM3aTopa OCHOBAaH HAa TMOTEHIIMOMETPUYECKOM METOe
u3Mmepenus. I[lpoGa mnoctymaer B ruUApoOJOK, TI/A€ PAaCHOJOKEHbl TNEPBUYHbBIC
npeoOpasoBarenu: TepMmomaTuuk (Tepmopesucrop Pt-1000) um siekrpomHas cucTeMa,
cocrosimas u3 pH-snextpoaa uiau OBII-anexkTpoaa (Mo 3akasy) U 3JEKTpOJa CPaBHEHUS.
[Ipn xommnekraiuu ¢ OBII-anexkrpogom u3smepenHoe 3HaueHue JO/IC mpuHUMaeTcs
paBHbIM 3HaueHut0 OBII po0sI.

Ananuzarop npousBoauT HempepbiBHOE n3Mepenne J/IC (E) anexkTpoaHO CUCTEMBI
(xaHan pH-MeTpa) U conpoTHUBIEHUS LIEHN TepMoiaTurka Rt (kaHan Tepmometpa).

[To uamepennomy 3HaueHuio Rt [Om] u xpansieiicss B SHEProHE3aBUCHUMOMN MaMATH
koHcranTe RO [OMm] Beruncisiercs temneparypa t, [°C] corimacuo dopmyie (1):

Rt = ROx(1 + 3,9083x10xt — 5,775x10"xt?) (1)

RO [Om] — conporuBnenue tepmopesucropa npu 0 °C, HomMuHaIBLHOE 3HaUeHue RO =
1000 Owm.
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3HaueHUsT TEMIEPATYPhI t, COOTBETCTBYIOIIKE COMPOTHBIICHUIO IIEHH TepMoMeTpa Rt,
IpHUBEICHBI B Ta0IHIIE .
Tabmuma 6

t°C 0 20 25 40 60 80 100 125 150

R,,Om | 1000,0 | 1077,9 | 1097,9 | 1155,4 | 1232,4 | 1309,0 | 1385,1 | 1479,5 | 157/3,3

KanubpoBka kaHama TepMOMeTpa MPOU3BOJUTCS IO OAHOW TOYKE IIyTeM BBOJA
3HAUYEHUSI TEMIEpaTypbl, HM3MEPEHHOM HJTAJIOHHBIM TEPMOMETPOM, TIpU  ITOM
paccuuThIBaeTCs U coXpaHsieTcs HoBas koHcTaHTa RO.

[Io m3mepeHHbIM 3HaueHusIM E u t, a Takxke XpaHSIIUMCS B JHEProHE3aBUCHUMOMN
NaMsTH T[apaMeTpaM JJIEKTPOJHOW CUCTEMBI - KOOPJAMHATAM H3O0MOTECHIIMATBHON TOYKHU
[Ei; pHi] u 3Hauenuro kpytusnbl xapakrtepuctuku npu 20 °C (S20), - paccuuThIBacTCs
3HaueHne pH no ypasHenuto HepHcra:

pH = pHi + (E-Ei)/ (S20 + 0,1984x%(t-20)) (2)

B pexume usmepenusi npuBenenue pH k 25 °C npous3BOAWTCS MO CHEIUATLHBIM
3aBUCUMOCTSIM PH oT TemmepaTypbl AJii YUCTOM BOJBI, @ B PEXKHUME KaTUOPOBKH IIO
OyhepHbIM pacTBOpaM - 10 3aBUCUMOCTAM PH oT Temneparypsl it Oy(dhepHbIX pacTBOPOB
(cm. [Tpumosxenue 1).

KanmubpoBka kanana pH-meTpa mnpousBoauTcs 1o Oy(epHbIM pacTBOpaM WU IO
XUMaHaJIN3y.

[Tpu kanmuOpoBke 1O Oy(epHbBIM pacTBOpaM OINpeAeSieHue THUIla pacTBOpa U
3aBeplLICHHE Mpolecca KaTMOPOBKU NMPOMUCXOIUT aBTOMATHYECKH IOCIE CTaOMIU3aluu
noka3anuil. [locie kanuOpOBKU MO MEPBOMY PAaCTBOPY PAaCCUUTHIBAETCS M COXpaHIETCS
HOBOe 3HaueHue Ei, mocie kammOpoBKH 1Mo BTOpoMy — HOBbIE 3HaueHus S20 u Ei.

[Tpu xanuOpoBKe MO XMMaHAIM3Y MOJb30BaTeNIb BBOAUT HM3BECTHOE 3HaueHue PH
pacTBopa, Ipu 3TOM PACCUUTHIBACTCS M COXpaHseTCsl HOBoe 3Ha4YeHue El.

AHanu3atop HENpEephIBHO TNEPEeNaeT MU3MEPEHHbIE 3HAYEHUsI IO  BBIXOJIHBIM
uHTepdeiicaM (IpHU UX HATMYUU B JAHHON KOMIUIEKTAIUN ).

[Ipu mratHoi paboTe MO TOKOBOMY BBIXOJY MEPENAETCS CUTHAN MOCTOSHHOIO TOKa
COTJIACHO JIMHEWHOW 3aBUCUMOCTH:

| = Imin + AX(Imax — Imin)/ (Amax — Amin) (3)
rae

Imin — HYUXKHMIA Tpeie BBIXOIHOTO TOKA;

Imax — BepxHuii npeien BBIXOIHOTO TOKA;

A — Tekylee 3HaUYCHNE BEIIMYUHBI, MPeoOpa3zyeMoi B YHUDHUIIMPOBAHHBIN TOKOBBIM
CUTHAJ (BRIOMpAETCS MOJIH30BATEIEM B MEHIO «HACTPOMKA IITKAIIBI TOKA);

Amin — 3HaYeHHE BEIMYMHBI A, COOTBETCTBYIOIIEE 3HAUCHHIO TOKa IMin;

Amax — 3HaueHrEe BeTMYUHBI A, COOTBETCTBYIOIIEE 3HAUEHHUIO TOKa Imax.

[Ipr BO3HMKHOBEHMH HELITATHBIX CHUTYALMW, IPU KOTOPBIX U3MEPEHUE NEPEAaBACMOMN
[0 TOKOBOMY BBIXOJly BEJIMYMHBI HEBO3MOXKHO WM HEKOPPEKTHO, HA TOKOBOM BBIXOJI€
yCTaHaBJIMBAETCS 3HAUYCHUE, PABHOE HYIIIO.
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1.7. YerpoiicTBO ruapod10Ka

['upoOok (puc.5) COCTOUT U3 MPOTOYHOM U3MEPUTENBbHOU sSueiiku (1) co cBOOOIHBIM
CJIMBOM, BXOJIHOTO MaTtpyOKa (2), EeMKOCTH Ji1 pacTBopoB (3), cMBHOIO maTpyoka (5) u
CIIMBHOTO TMaTpyOKa MepeauBHOTO ycTpoicTBa (7), CMOHTHPOBAaHHBIX Ha IAaHETH U3
HepkaBeroliei cranu (4).

W3mepurenbHas suelika (puc.6) COCTOMT M3 MEPETUBHOIO yCTpOHCTBa (2), BXOJHOTO
BEHTHJIS «1Ipo0ay (4), BEHTIIIS «ATaIoOH» (5) 1 BeHTHIs «pacxom» (3). [Ipoda mocrymaer B
syeiiky Ha BxomHOW mTymep (7) W 4epe3 BEHTWIb «mpobay» pachpenensercss Ha
NIEPETTUBHOE yCTPOMCTBO M M3MEPHUTENBHBIA KaHAl SYCHKU. BeHTHUIh «mpoba» IiaBHO
PETYIUPYET BXOMSIINNA MOTOK U YIPABJISAET YPOBHEM MPOOBI B MEPEITUBHOM YCTPONCTBE.
Te >xe (yHKIUU BBINONHAET BEHTWIb «ITAJIOH» B Clydae, KOIJIa PacTBOp MOJACTCS W3
€MKOCTH JJIsl PAaCTBOPOB.

[lepenuBHOE YCTPONCTBO MpEAHA3ZHAUCHO TS TIOIFCPKAHUS TIOCTOSIHHOTO JJaBJICHUS Ha
BXOJIC HW3MEPUTEILHOTO KaHaja SYCWKH, TJAe HaXOAUTCS BEHTHIb  «PacXoiy,
MO3BOJIAIONIMNA TOYHO 3a/aTh pacxoj MpoObl (pacTBOpa) U TMOIACPKUBATH €ro
HEU3MEHHBIM MPU UCTECUEHHUH MPOOBI (pacTBOpa) U3 MEPEIUBHOTO YCTPOUCTBA.

[TonusTuneHoBass €MKOCTh i pacTBOpoB (3) mpeaHa3zHadeHa JJsi KaluOPOBKHU
aHanuzatopa 1o OydepHbIM (ITaJOHHBIM) pacTBOpaM O€3 M3BICUYECHHS JJIEKTPOJOB W3
U3MEpUTENbHON sueiiku. Takxke, oHA MOXKET HCIOJIb30BATHCS Uil aHAM3a OTIEIbHBIX
po0.

[Ipn mocTtaBke KOMIUIEKTHOrO cTeHAa B coctaB ['b BXxoauT kpectoBuHa (CM. puc.2),
BBITIOJIHAONIAS. POJIb (PUTHHTA-pACIIPECIUTENS MMOTOKA MPOObI MEXTY THIAPOOIOKaAMHU
aHaIIN3aTOPOB.
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Puc. 5. 'abaputHo-ycTanoBo4HbI YepTexk I'b nus uncroii Boabl. 1. KpecroBuna. 2.
[Iporounas sueiika. 3. pH- unu OBII-anextpon. 4. OnexTpo cpaBHeHUs. 5. EMKOCTH mist
pacTBOpoB. 6. Pe3p0oBbIe 3akienku (4 miT.) uisi MOHTaXa TpaHcMmuTTepa. /. OTBepcTue
sl kKabeneit TpancmutTepa. 8. Pe3pOoBbie 3aknenku (4 mT.) mams moHTaxka U]l cepum
JIMJEP-300. 9. OtBepctue nus kabeneit M1 u xabens trepmogatuuka. 10. MoHTakHas
HaHelb.
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Puc. 6. U3mepurenbnasa siueiika I'B pias umcroit Boawl. 1. Kopmyc. 2. IlepenuBHoe
ycrpoiictBo. 3. Bentuib «Pacxomny. 4. Bxomnoit BernTwib «IIpobay. 5. Bentub «Jtanony. 6.
[tynep momaum pactBopa. 7. Bxomuoit mrymep mnpoOwsl. 8. CnmBHOM miTyrep. 9.
Tepmonatuuk. 10. pH- umm OBII-3nextpoa. 11. Dnexkrpox cpaBHenus. 12. [Maiika snekTpona
cpaBHenusl. 13. lNaiika pH- i OBII-3nextpopa.
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1.8. IMoas3oBareabckoe meno OI1

1.8.1. Unaukanus pe3yjabTaToOB U3MepeHH

[Tocne 3arpy3ku OIl mosiBisercss OCHOBHOW dKpaH, ILIEHTpaJibHAs 4YacTh KOTOPOTO
pasjelieHa Ha TPU 00JAcCTH JJId WHIUKAIIMU PE3yJIbTaTOB M3MEPECHMM, OTHOCSIIUXCS K
COOTBETCTBYIOIIUM KaHaiaM «1>», «2>» u «3>y.

17 TEXHONPUBOP 12:40/28.12.16

3> UpeT nsmepexne
Puc.7. OcHoBHOI1 3kpaH (mpumep 11 Tpex kanajaoB PH/OBII-meTpa).

Ha xanane pH/OBII-metpa BeiBoautes pH, pH25, 31C(OBII), Temneparypa u HOMep
kaHana (cMm. puc. 7). Ilepekmoyenne BbiBosa Ha 3kpan PH, pH25 wiu E npoussoxutcs
KJIaBUIIIaMU B MPABOM YaCTH 3KpaHa, BEIBOJ TEMIIEPATYPhI IPOU3BOJAUTCS TOCTOSTHHO.

[Ipu mraTHOM paboTe, B pekuMe u3MepeHus, (hOH IKpaHa — YEPHBIN, IPHU KaTUOPOBKE -
xenTbld. [Ipu BO3HMKHOBEHWM HEIITATHBIX CUTyalluii ()OH CTAHOBUTCS KpPAaCHBIM U B
HUKHEH YacTH DKpaHa BBIBOJUTCS TEKCTOBOE cooOmieHue 00 ommobke. CpeaeHus 00
WHIMKAIIMKA co00IIeHui mpuBeneHsl B [Iprnoxennn 2.

Ecnu xanan otkntoueH (koHpurypupyercsa Ilonp3oBareneM Ha 3kpaHe «YTpaBiieHUE
KaHaJlaMW»), TO B TMOJ€ BBIBOJA JAHHOTO KaHajla OCTAaeTCsl TOJbKO 4YepHbId (OH C
0003HauYE€HHEM HOMEpa KaHaJja.

B Bepxneit yactu akpana OIl oToOpaxaeTcsi CTpoKa ¢ TEKYLUIUM BPEMEHEM U JaTOM.

Jlns BXoa B MEHIO HYXXKHO Ha)KaTh Ha JH00O€ MoJie 3KpaHa, NpeIHa3HAaueHHOe s
BBIBOJIa M3MepsieMbIX BeluuuH. llepexon k skpany «MeHtoy» 3amnuiieH naposiem («123»)
JUTSL 3aLIUThI OT HECAHKIIMOHUPOBAHHOTO JOCTYIA K U3MEHEHHUIO HACTPOEK aHAIN3aTopa.

1.8.2. DkpaH «MeHIO»

I EER <

HaCTPOWKK HacTPOWKN
(RCLENE! 2 KaHana

HaCTPOUKM obLne
3 KaHana HaCTPOUKM

Puc. 8. Jkpan «meHI0»
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«MeHI0» MO3BOJISIET MEPENTH B HACTPOWKM KaHAJIOB M OOLIME HACTPOMKHU HaxaTHEM
COOTBETCTBYIOIIMX KHOMOK. HaxkaTne KHONKM «X» Bo3BpauiaeT K OCHOBHOMY SKpaHy.

Ecim xakoi-mmb0 KaHaJI OTKIIOYEH, TO COOTBETCTBYIOLIEE AAHHOMY KaHAlIy MEHIO
HACTPOMKHM KaHala CTAaHOBHUTCS HEJOCTYIHBIM (Cephlil PoH).

7]8folX
4]sf6fc
IR

Puc. 9. ludposas kiaBuatypa

1.8.3. PadoTa ¢ KJIaBHATYPOIi

OK

Jlst BBOJIa JTAaHHBIX TPHW HACTpoHKe IpuOopa MCIoyib3yeTcs IupoBas KIaBUaTypa
(cMm. puc.9).

Jlnst akTUBalMK KJIaBUATYypbhl HEOOXOJMMO HaXaTh Ha TOJIE€ BBOJA JIAHHBIX, a 3aTeM
HaOpaTh Ha KJIABHAType HE0OX0IUMOE YHCIIO.

KnaBuma «C» yaayisier BBEICHHbIE CUMBOJIBI, KJIaBHUIIA «X)» 3aKpbIBAET KIABUATYPY
anb0 BO3BpalaeT K NpeapaylieMy o5Kkpany, kinaBuma «OK» moaTrBep:kmaeT BBOJ
HAOpPaHHOTO YHUCIIA.

1.8.4. O0mue HACTPOITKH

«OO01me HACTpPOWKM» COCTOST M3 JABYX OKPAHOB, NEPEXOJ MEXAYy KOTOPhIMU
TPOM3BOIUTCS C TIOMOIIBIO KJIABHII «<» M « >» (cM. puc. 10 u 11).

HaxatueM KJaBUIIl «TOKOBBIE BBIXOJbDY, «IHU(PPOBON BBIXOI», «YIPaBICHUE
KaHallaMW», «BpEMsi/JaTay, «CBEIECHUS O TMpUOOpe», «pele» MU «apXUB OIIMOO0K»
MIPOU3BOJIUTCS EPEXO]] K COOTBETCTBYIOLIUM SKPaHaM.

HasxaTtne KHOIKM «X» BO3BpAILlaeT K 3KpaHy «MeHIo».

TOKOBbIE LUndpoBon
BbIxoapl BbIXOZ,

ynpaBneHue
KaHanamm

Puc. 10. «O0mmue HACTPOIKN», NEPBBIH IKPaH.
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cBeOeHUs 0
npubope

apane KOHUrypaLms
OLLUMOOK

Puc. 11. «O0mme HACTPOIiKN», BTOPOii IKpaH.

HeI[OCTyrIHBIC JJI BBI60pa nmogpasacibl MCHIO HMCIOT CCpBIfI (bOH KJIaBHIII. I[JBI
9KPaHOB «O6HII/I€ HﬁCTpOﬁKH)) MOI'YyT OBITH HCIOOCTYIIHBI «TOKOBBIC BBIXOABD)» U «PCJIC» B
TOM ClIy4ac, CCJIIM OdaHHBIC OIINHH OTKIKOYCHBI B  MCHIO «KOH(l)HpraI_[I/ISI»,
MMpCAHA3HAYCHHOM IJIA CJ'IY)I(€6HOFO ITI0JIB30BaHUA CIICOUAIMCTaMHU HIIII ((TGXHOHpH60p».

1.8.5. TokoBBI€ BLIXOALI

TOKOBbIE BbIXObl

yrpasneHue HacTpovka
BbIXOQHbIM LLKalbl

TOKOM TOKa

Puc. 12. DkpaH «TOKOBbIE€ BBIXObD)
KitaBumm «ynpaBieHHue BBIXOAHBIM TOKOM» U «HACTPOMKa IITKAJIbI TOKa» (CM. puc. 12)

NpeaHa3HA4YeHBI JIJIs1 IEPEX0/1a K COOTBETCTBYIOIIMM KpPaHaM HaCTPOEK.
HaxxaTue KHOIKH «*» BO3BpaIaeT K skpany «OO0I1ue HaCTpOHKI.

1.8.6. YnpaBiieHHe BbIXOJHBIM TOKOM

B #1 9.45 MA

Puc. 13. DxpaH «ynpasJjieHHe BBIXOJHBIM TOKOM»
18
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MeHio «YmpaBieHuEe BBIXOTHBIM TOKOM» (cM. puc. 13) mnpennasHaueHo uist
IPOrpaMMHUPOBAHUS 3HAYCHHs] BBIXOJAHOTO TOKa, KOTOPHIA Oyaer ¢opMupoBaThCs B
cllydae Mepexo/ia aHAIM3aTopa B PEXKUM KaTMOPOBKH.

[Mons «TB#1», «TB#2» u«TB#3» uHAUIUPYIOT HOMEpa TOKOBBIX BBIXOAOB. [lpum
Haxkatuu KHOMIKH «FIX»/«LAST» mpousBoautcs BHIOOP Crocoba YCTAaHOBKH BBIXOJAHOTO
TOKa!

«FIX» - BBO (PUKCHMPOBAHHOTO 3HAYECHHUS BBIXOJJHOTO TOKA (YCTaBKH) MOJIH30BATEIIEM.
Jlyis BBOZa 3HAUEHUS! YCTaBKM HEOOXOJUMO Ha)XKaTh HAa KJIABHINY C MHIWKALUEH TEKyIIeH
YCTaBKHU M BBECTH Ha KJIABUAType HEOOXOUMOE 3HAUECHHUE;

«LAST» - aBTomaTudeckas yCTaHOBKa TOKa, 3HAaY€HUE KOTOPOro Oyner
COOTBETCTBOBATh IOCJIEIHEMY 3HAUYECHHUIO M3MEPSIEMOM BEIMUYMHBI HAKaHyHE Hadaa
KaJIMOPOBKHU.

[Tocne okoHYaHMs KaqMOpPOBKM aHAJIM3AaTOP BO3BpAIIACTCSd B IUTATHBIA DPEXKUM —
BBIXO/IHOM TOK MpPSIMO MPOMNOPIMOHATEH M3MEPSIEMON BEIUYMHE COIJIACHO HAacTpOMKam
IIKAJIBI TOKA.

Hakatne KHOIIKH «X» BO3BpamiaeT K 3kpaHy « TOKOBBIE BBIXOIBD.

1.8.7. HacTpoiika mKaJjbl TOKA

HaCTpOVIKa LLIKas1bl TOKa

2] [sn e

Puc. 14. JxpaH «HacTpoiiKa MIKAJIbI TOKAa»

9.00 pH

Haxatue kaonku « TB#1» (cm. puc. 14) no3Bossier BEIOpaTh HOMEP TOKOBOTO BBIXO/A
I €ro JajibHeWinern HacTpoiiku. Homep TOKOBOTO BBIXOAA COOTBETCTBYET HOMEPY
U3MEPUTEIBHOTO KaHaa.

Haxatne xHonmku «4-20 MA» ycTaHaBIMBaeT COOTBETCTBYIOIIUNA JUAIa30H
BBIXOJHOTO TOKa: «4-20 MA», «0-20 MA» mnn «0-5 MA».

KnaBuma ¢ wHAuKanuen wu3MepsaeMOM BEIMYMHBI, HanpuMmep «pHgs», mo3Bomser
BoIOpaTh u3Mepsiemyro BenuuuHy (pHps, pH wim E), 3Hauenwe kortopoii Oyrer
nepeaaBaThCsl O TOKOBOMY BbIXOny (cM. dopmyny (3)). Obmactu BbIBOga cIipaBa OT
«Min» 1 «mMax» oToOpakaroT TeKyIHe 3HaYeHUus: AMIN 1 Amax BEIOpaHHOM U3MepsIeMOi
BEJIMYMHBI U, TIPU UX HAKATUH, TTO3BOJIIOT U3MEHUTD 9TU 3HAYCHUS.

HaxaTue KHOIKH «*» BO3BpalIaeT K SKpaHy « TOKOBbIE BBIXOABI».
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1.8.8. llmpposoii BbIX0A

COM1, RS-485. 2W. 8 bit

CkopocTb YeTHoe
9600 but/c Yyucno eauHnLy

1 cTon-OuT

Puc. 15. Oxkpan «undgpoBoii BHIX01»

Haxxatne kHomku «CkopocTh» (cM. puc. 15) mo3BojsieT ycTaHABIMBATh CJICIYIOIIHE
cKkopocTH nepeaadn gaHHbIxX (9600, 19200, 38400, 57600, 115200 6ut/c).

Haxxatne xkHomnku «YetHoe uucio eauHuIy/ «Hedetnoe yucno enuauipyy/ «KoHTpoOb
YETHOCTH OTCYTCTBYET» HAcCTpaumBaeT HUGPOBON BBIXOJ Ha COOTBETCTBYIOIINE PEKUMBI
KOHTPOJISl YETHOCTH.

Haxatne kHomku «Ctom-OuMT» MepeksoyaeT KoJuuecTBo crom-out (1 wumm 2).
Haxxatne kHOMKHM «AJzpec» TO3BOJISIET C IOMOIIBIO KJIAaBHATypbl BBECTHU aJipec
aHaym3aropa Ha mmHae ModBUS, ot 1 1o 247.

HaxxaTue KHONKH «>» BO3BpalaeT K FKkpaHy «OOume HaCTpOHKI».

NHCTpyKIIMU 1O MOJKIIIOYEHUI0, HACTPOMKE M MPOBEpKE IU(PPOBOro BHIXOJA CM. B
[Ipunoxxenuu 8.

1.8.9. YnpaBieHnune kaHajJIaMu

kKaHan 1 BKITHOYEH

KaHan 2 BKIMKOYEH
KaHan 3 OTKJTHOUEH

Puc. 16. Dkpan «ynpaBJ/jieHUe KaHAJIAMID)

Haxxumasi KHONKY «BKIIIOYEH»/ «OTKIIOUEH», I0JIb30BaTElb HMEET BO3MOXKHOCTH
BKJIIOYATh/ OTKIIOUYATh JIFOOON M3 KaHanoB. OTKIIOUCHHE KaHaja AejJaeT HEBO3MOXKHBIM
€ro HacTPOWKY HU B OJJHOM M3 DKPAHOB U TO3BOJIIET HM30aBUTHCS OT HEXeIaTeIbHOU
WHIUKAIIIU OIIHOOK.

Ha xnmaBummax «BKJIIOYEH»/ «OTKIIOYEH» OTOOpa)kaeTcsl TeKyIllee COCTOSHUE KaHaua.
Ecnam Ha maHHOM KaHajie BO3HMKJIA OMIMOKA «HET cBs3m» (cM. [lpuitoxenue 2), Ha dKpaHe
«YTpaBJICHUE KaHAJIAMW» WHJMKALUS COCTOSHHS JIaHHOTO KaHajla aBTOMAaTHYECKHU
MEPEKITIOYAeTCsl Ha «OTKJIIOYEH», MPH YCTPAHCHWHM JTaHHOW OIMMOKW WHIWKAIUS
aBTOMATUYECKH MEPEKIIFOYAETCS HAa «BKJIIOYEH.
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HaxxaTue KHONKH «>» BO3BpaIaeT K skpaHy «OO01Iue HaCTpOHKI».

1.8.10. Bpemsi/ nata

Yyachl roqg 2012
15

MWHYThI
;

Puc. 17. Dxpan «Bpemsi/ 1ata»

Haxatue kHomok skpaHa «Bpewms/mata» (cMm. puc. 17) mo3BosiieT ¢ MOMOIIbIO
KJIABUATYpPbl BBECTU COOTBETCTBYIOLIME 3HAUYECHMSI TEKYIIMX AaThl (IOJ, MECSLl, YUCIO) U
BpEMEHU (4achl, MUHYTHI).

Haxatue KHOIIKHU «X» BO3BpallaeT K 3kpaHy «OO01ue HacCTpOUKI».

1.8.11. CBenenusi o npudope

cBefleHns o npubope

Kananoli: 1> K 2>pH 3> Na
Bepcus MO nanenu: 1.0
Texnopgepxka: service@tehnopribor.ru

111538, r. Mockea, KocuHckas yn., 4.7
Ten./cpakc: (495) 661-22-11
1>MN0: 29 2>MM0: 29 3>MM0: 29
0[u] 0 [u] 0[u]

Puc. 18. DkpaHn «cBeeHusi 0 npudope»

Ha »kpane (cm. puc. 18) mpuBoautcss uHPOpMaldsg O BEPCUAX MPOTPAMMHOIO
obecneuenus T m M]I, cocraBe M3MEpUTEIbHONW CHUCTEMBbl (HAMMEHOBAHHS M HOMEpa
KaHaJIOB), BpeMEeHHU HapaOoTku kaxaoro kaHana (M]1), a Takske KOHTaKThI TEXIOIIEPKKU
HIIII «Texnonpubopy.

Haxatrie KHOMKM «X» BO3BpaIlaeT K dKpany «OO0I11ue HaCTPONKN.
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1.8.12. Peae

pene

KaHan

Puc. 19. Dkpan «pene»

Hactpoiika cuioBeix pene (Ipu HX HaJUYUU B KOMIUIEKTAIlMM aHAJIU3aTOPA)
OCYILIECTBIISIETCA HA dKpaHe «peie» (cM. puc.19).

Haxxatne kHOmKM ¢ 00O3HAUCHHMEM HOMEpa KaHaja TMO3BOJSET BbIOpaTh KaHal U
COOTBETCTBYIOIIIME €My CWJIOBBIE penie: i KaHana 1 — pene 1 u pene 2, nna kaHana 2 —
pene 3 u pene 4, ans kanana 3 — pene S u pene 6.

JI1s1 Kaxaoro pene MOKET ObITh BRIOPAHO OJJHO U3 TPEX YCIOBUM pabOTHI, 3aJaBa€MbIX
KJIABUIIIEH «OTKILY»/ «>»/ «<»!

- OTKJIIOYEHO (TI0 yMOJIYaHUIO), perie He cpaldaThliBaeT HE3aBUCHUMO OT 3HAYCHUM
YCTaBOK;

- pesne cpabaThIBaeT, KOTJla 3HAYCHHUS BHIOpAHHOW BEIUYMHBI (Ha puc. 19 — «pHas»)
CTAHOBSITCS OOJIBIIIE 3HAYEHUS YCTABKH («>»);

- pene cpabaTbIBaeT, Korja 3HA4CHHs BHIOpaHHOW BeauuuHbl (Ha puc. 19 — «pHys»)
CTAHOBSITCSI MEHBIIIE 3HAUYCHUSI YCTABKH («<»).

KnaBuma ¢ uHaukanuend u3MepsieMod BeIWMYMHBI, Hampumep «PHqs», mo3BossieT
BBIOpaTh u3MepseMyro Benuunny (pHos, pH, E nim t), st kotopoii 3anaercs ycraska. J{ist
BBOJIa YCTaBKM HEOOXOJIMMO HakaTh Ha 00JIaCTh BBIBOJIA €€ TEKYIIEro 3HAYCHUSI U BBECTH
3HAYEHUE YCTABKH C TOMOIIbIO KJIIABUATYPHI.

HaxaTue KHONKH «>» BO3BpaIaeT K sKkpaHy «OO0ume HaCTpOHKI».

1.8.13. ApxuB ommnooK

Puc. 20. Jkpan «apxuB omMo0K»
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AHanu3aTtop HEMPEPHIBHO MPOU3BOJUT CAMOJUATHOCTUKY U, TpU OOHapy>KeHUU
HEIITaTHBIX CUTyallud, BBIBOAUT COOOIIEHUS O TEKyIIeM cOCTOsSsHUM Ha (OCHOBHOM
JKpaHE, a TaKXKE COXPaHAET 3TH COOOLIEHUS B apXHWB C YKa3aHHMEM BPEMEHU M JaThl Ha
MOMEHT OOHapyXeHHs TaHHOU ommoOku (cM. puc. 20).

ApXUB XpaHUTCSI B SHEPTrOHE3aBUCUMOM MaMSITH U cOoAepKUT 10 30 siueeK Ha KaxKIblil
KaHaJ, MpU 3alO0JHEHUM BCEX SUEEK ITPOU3BOJIUTCS LMKIMYECKas NEPE3anuch apXHBa.
[IponucTeiBaHHE apXWBa NPOU3BOAUTCS KIABHUIIAMHU «>» U «<». [lepekimrouenune mexnmy
KaHaJaMH — Ha)KaTHEM Ha T10JIe BBIBOJIa COOOIIIEHUH.

Haxkatne KHOIIKHU «X» BO3BpalIaeT K skpaHy «O01ue HacTpOMKM».

1.8.14. Hacrpoiika kanana pH/OBII-meTpa

HaCcTPOWKM KaHana 2

kannbpoBka kannbpoBka
TepmomMeTpa gatyvka pH

KaJ'IVI6pOBKa NnapamMeTpobl
BOJIbTMETPA Aartyuka pH

Puc. 21. Dkpan «Hacrtpoiika kanana pH/OBII-meTrpa»

KnaBumm «kanmuOpoBka TepMOMETpa», «KaAIMOPOBKA BOJBTMETPA», «KAIMOPOBKA
natunka PH» wu «mapamerpsl nmatuumka PH» (cm. puc. 21) mepekioyaroT Ha
COOTBETCTBYIOIIHNE DKPAHBI.

Hakatre KHOIIKU «X» BO3BpaIIaeT K dKpaHy «MeHo».

1.8.15. Kaaub6poBka TepMoMeTpa

2 KaHan > KanmbpoBka TepMoOMETPa

BBOA
Temneparypbl R,=1000.0

HOMMUHanbHbIE
napameTpbi

Puc. 22. Jxkpan «KaaudpoBka Tepmomerpa»

KanubpoBka TepMoMeTpa OCYILIECTBIAETCS IMyTEM BBOAA JTAJOHHOIO 3HAYEHUS
TeMrepaTypbl MpPoObI, MOCJIE€ YEro BBIYMCISIETCS HOBOE 3HadeHHWe KOHCTaHThl RO wu
coxpausieTcs B sHepronezaBucumoit mamsitu MJ1 (em. puc. 22).

KnaBuma «BBOJ TeMIlepaTypbl» OCYIIECTBIISIET MEPEX0J K SKpaHy BBOJA
TeMIIepaTypsl (CM. puc. 23).

Krnapuiia «<HOMHUHaJIbHBIE TAPAMETPBI» MPEJHA3HAUEHA ISl YCTAHOBKM HOMUHAJIBHOIO
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3HayeHuss koHcTaHThl RO (1000,0 Om). Tekymee 3nauenue RO oToOpaxkaercss B mpaBoi
YacTH dKpaHa.

Haxxatue kHOmKH «*» BO3BpaiaeT kK skpany «Hactpoiika kanana pH/OBII-meTpay.

1.8.16. BBox Temnepartypsbl

000  [AEIEIES
..H.

1> BBeaute
TeMmnepartypy

pacteopa [°C]

Puc. 23. Jxkpan «KanudpoBka Tepmomerpa»

Jlns BBOJA 3HAuYEHHUs TeMIepaTypbl HEOOXOJMMO Ha)KaTh Ha CEPOE IMOJie BBOJAA B
BEpXHEW 4acTH AKpaHa, MOCje 4ero HaOpaTh Ha KJaBHAType HYKHOE 3HAUCHHE U HAXKaTh
«OK».

Ha yepHOM 1mosie BBIBOJUTCA TEKYIIEEC N3MEPEHHOE 3HAYEHUE TEMIIEPATYPHI.

HaxaTtre KHOIKH «X» BO3BpaIlaeT K 3kpany «KamnOpoBka TepMOMETpay.

1.8.17. Kannb6poBKka BoJIbTMETPA

2 KaHan > kanubposka BofbTMETpa

kanubpoBka kanubpoBka
LKanol Hyns

HOMUWHaArlbHbIE

napamMmeTphbl 79000 mB

Puc. 24. Jkpan «KanubpoBka BoJIbLTMETPA)

KanubpoBka BoJbTMETpa NPOU3BOAMTCS MO JBYM TOuYKaMm. Tekylliee H3MEpeHHOE
3HAUYECHHME HAIpPsHKEHUs! Ha BXoJe KaHaya PH BBIBOOUTCS cripaBa, B HUKHEH 4acTH dKpaHa
(cm. puc. 24).

Jnst kanuOpoOBKU IIKajIbl HEOOXOJUMO HaXKaTh «KaJIMOpOBKA IIKAIbD» U MEPEUTH K
9KpaHy BBOJA HAMPsKEHUS (CM. puc. 25).

Jns  kanuOpoBKM HYyJA HEOOXOAMMO 3aMKHYTh BXOJ KkaHaina PH u Haxarthb
«KaNMMOpOBKA HYJIS.

KrnaBuilla «HOMUHaIBHBIE TAPAMETPBI) MpeIHA3HAUYCHA JI1 YCTAHOBKM HOMHUHAJIBHBIX
IapaMeTpoOB BOJIBTMETPA.

Haxxatue kHOIKH «X» BO3BpamiaeT k skpany «Hactpoiika kanana pH/OBII-metpay.
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1.8.18. Kann6poBka mkaJjbl BOJIbTMETPA

0.0
790.0 we

2> BBeauTe

nopgaHHoe
Ha BXopg «+»
HanpsixeHue [MB]

R [o[X

Puc. 25. Dxkpan «Kaau0poBKka mKajIbl BOJILTMETPA»

Jnsg  kanuOpOBKM IIKaJIbl BOJBTMETpAa HEOOXoAMMO TmoaaTb Ha Bxoj pH
MOJIOKUTENBbHOE HampshkeHue. JlJig BBOIAa 3HAUEHUs] HAPsDKEHHUST HaXKaTh HA CEpoe IMoJie
BBOJIa B BEPXHEH YaCTU 3KpaHa, Mocjie 4ero HabpaTh Ha KJIaBHAType HYKHOE 3HAUCHHUE U
Haxatb «OK».

Ha yepHOM 1noJie BBIBOAUTCS TEKYIIEE U3MEPEHHOE 3HAUCHHE HAMPSKEHUS.

HaxaTue KHONKH «>» BO3BpalaeT K skpany «KanuOpoBka BoJIbTMETpay.

1.8.19. KaaunbpoBka naTyuka pH

3 KaHan > Kkanubposka AaTtunka pH

no 0ygepHbIM

no pacTBopam

XuMaHanny [1.65; 4.01; 6.86;

9,18; 12.43]

Puc. 26. Jxpan «KaaudpoBka gatunka pH»

Bo3moxHbI ABa ciocoba KaJIuOpOBKU 3JEKTPOAHON CHUCTEMBI: MO XMMaHAIMAa3y U IO
Oydbepubim pactBopam. KanmOpoBka 10 XWMaHamu3y 3aKIIOYaeTcs B KOPPEKIUU
MOKa3aHWil 1Mo u3BecTHOMY 3HaueHuio PH mpoOsl (pactBopa). KanubpoBky o OydepHbIM
pacTBOpaM MOYKHO MPOBOIUTH IO OJJHOMY HJIM ABYM pacTBOpam (PEKOMEHIYETCs).

[Tpu BBIOOpE «TO XUMaHAINU3Y» MPOUCXOAMT MEPEXO] K dKpaHy BBoja 3HaueHus pH
pactBopa (cM. puc. 27).

[Ipu BbIOOpEe 1O «Oy(depHBIM pacTBOpam» 3almycKaeTcsi MPOLECC KaTUOPOBKH C
aBTOMAaTUYECKUM paclio3HaBaHWEM THma OydepHOro pacTBOpa H OTCICKHBAHHEM
crabunbHOCTH TIoKa3zaHui. [Ipu sToM mpomcxomuT mepexon kK OCHOBHOMY SKpaHy (CM.
puc. 7), Ha KOTOpPOM WHAMKAIMS HW3MEPSEMBbIX BEJIMYMH KaauOpyeMoro KaHaia
IPOU3BOAUTCS Ha keAToM ¢oHe. OTMEHYy KaluOpPOBKM MOXKHO MPOM3BECTH KIJIaBUILIEH
«oTMeHa» Ha 3KpaHe «Hactpolika HaTpuitmepay.
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B cnyuae crabunmsanuu noka3aHuil MOSBISIETCS OKHO «IIPOJOJIKUTH KaJUOPOBKY 110
ciaeaywomieMy pactBopy?» ¢ kHomkamu «JIA» u «HET». Ilpu BeibOpe «JIA» OKHO
3aKpbIBaeTCs U Mpolecc KanuOpoBku mpoaosmkaercs. [Ipu Beidope «HET» kanubGpoBka
3aBEPILAETCS C BBIBOJOM OKHA «KaJMOpPOBKA 3aBEPLICHAY.

B ciydae BOSHHMKHOBEHHs OIIMOOK MPU KATUOPOBKE MOSIBISIIOTCS COOTBETCTBYIOIINE
coobmenus (cm. [Tpunoxenne 2).

Haxxatue kHOmKH «X» BO3Bpariaet k skpany «Hactpoiika kanana pH/OBII-meTpay.

1.8.20. KanudpoBka no XuMaHaIUu3y

000 EAEIEIRS
015 [4]s[s]c
3> Beegute pH
nepBoro pacTeopa n..

Puc. 27. Jkpan «KanuOpoBka 1o XuMaHaAJIU3Y»

OK

Jlns BBoga pH Hakath Ha cepoe 1moJie BBOJA B BEPXHEHM 4acTu dKpaHa M HaOpaTh Ha
KJIaBUAType HY)KHOE 3HaUeHue U Haxath «OK».

Ha yepHoM moJie BEIBOAUTCS TEKyIllee U3MEpeHHoe 3HaueHue pH.

HaxaTtue kHOmKH «*» BO3BpamaeT K skpany «KanmuOposka natanka pH».

1.8.21. ITapameTtpsl Aatunka pH

2 kaHan > gatyuk pH
_ 3meperune ReH
pH.=7.00 E.=-25.0m8
TOYKU HOMUHaIbHbIE
o |

Puc. 28. Okpan «Ilapamerpsl natunka pH»

Ha skpane «mapamerpsl gaTuyumkay (CM. puc. 28) BBIBOASTCS TEKYIIHUE MapaMeTpbl
ANEKTPOJHON cucTteMbl: KpyTuzHa xapaktepuctuku npu 20 °C (S20) u koopauHaThI
U30IMOTeHIIMANBHOM Touku [pHI;EI].

3unavyenus PHI u Ei MOXXHO BBECTH BPYYHYIO C TIOMOIIBIO KJIaBHATYPhI, HAKAB HA MX
noJis BeIBOJA. [Ipu 3ameHe AekTpo0B HEOOXOAUMO MPOBEPUTh KOPPEKTHOCTH TEKYIIMX
sHadennii PHi u Ei u, npu He0OX0MMOCTH, BBECTH 3HAYCHUS, YKa3aHHBIC B MTACTIOPTaX HA
DIIEKTPOJIBI.
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JIns ycTaHOBKM HOMUHANBHBIX 3HaueHWid PHI m Ei MOXHO mMcnonb30BaTh KIIABUIY
«HOMHHAJIbHBIC IMapamMeTphl» (ycTaHaBnmuBaeT napamerpsl PHi=7,00, Ei=-25,0, S20=58,2).
Ha gepHoii o0nacTu BEIBOAUTCS TeKyIas kpytusHa S20, koTopas nMeeT HOMUHAIBHOE
3Hauenue 58,2 MB/pH m1st Bcex 2meKTpoioB.
KnaBua «Touku KamuOpOBKM» MEPEKITIOYAET HA IKPAH «TOUKU KaTUOPOBKI.
Haxxatue kHOmKH «X» BO3Bpaiaet kK skpany «Hactpoiika kanana pH/OBII-meTpay.

1.8.22. Touku kaaudpPOBKH

Ne pH E mMB

e
1 1.65 -278.5 24.5

2 9.18 -163.3 24.2

3 0.00 0.0 0.0

nocnegHaa kanubpoeka: 13:00/20.11.2011
Puc. 29. Okpan «Touyku KaauOpPoOBKH»

Ha skpane «Touku KaauOpoBKH» (CM. pHC. 29) BBIBOJIATCA JaHHBIE TpPEIbLAYIIEH
kanmuopoBku ¢ ykazanwem pPH, DJIC u TemmepaTypbhl KaKIOro pacTBOpa, a Takke
BPEMEHEM U JaTOU 3aBEPIICHUS KaTUOPOBKH.

HaxxaTue kHOIIKM «>)» BO3Bpalaet K 3kpany «Ilapamerpsr natunka pH».

1.9. MapkupoBka

1.9.1. Ha neBoii 60K0BO#1 CTeHKE Kopmyca T HaHECEHBI:

- 3apErUCTPUPOBAHHBIN TOBAPHBIN 3HAK MPEANPUATUS-U3TOTOBUTEIS;
- KOJI KOMIUIEKTauu aHaimsaropa (cM. [Ipunoxenue 3);

- CEpUIHBIN HOMED U I'OJ| BBITYCKA;

- MUTAHHUE aHATU3ATOPA.

1.9.2. Ha amxHe# cTeHke kopryca T HaHECeHBI:

- 0003HaueHus pa3bemMoB T.

1.9.3. Ha nmumieBoii cropone kopmyca M/ 1omKHBI OBITh HAHECSHBI:

- 3apPETUCTPUPOBAHHBIN TOBAPHBIN 3HAK MPEIPUATHSI-U3TOTOBUTEIS;
- HANMEHOBAaHNE U3MEPUTEIIHPHOTO KaHaa,

- o0o3HavyeHus pazpemos I1I1.

1.9.4. Ha neBoii cropone kopmnyca U/ 1omxHBI OBITh HAHECCHBI:

- 3apPETUCTPUPOBAHHBIN TOBAPHBIN 3HAK MPEPUATHSI-U3TOTOBUTEIS;
- cepuriHbld HOMep M/] u roxa BeITycKa.

1.10. YnakoBka

1.10.1. KommiekT 3amacHbIX 4YacTed U NPHUHAJICKHOCTEM M SKCILTyaTallMOHHAS
JOKYMEHTAIUsl YJIOXKEHbl B TaKeThl K3 mnojudTwieHoBou miueHku no ['OCT 10354
ToJIMHOM He MeHee 0,15 mM.
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1.10.2. KoMmmekT aHaiuM3aTopa yHakoBaH B TPAHCHOPTHYIO Tapy - sAiuku Tuna Il mo
I'OCT 5959. Ynakoska npousBoautcsa B coorBeTctBuu ¢ ['OCT 23170 no kareropuun KY-
2 i KY-3. Tlociie ynakoBKH TpaHCHOPTHAS Tapa OIJIOMOUPOBaHA.
1.10.3. B kaxayr ynakOBOUHYIO €IWHUILYy BJIOXKEH YMaKOBOYHBINA JIUCT YCTAaHOBICHHOU
dbopmpbl, 00epHyThIM TToMATHICHOBOM TuieHKOM ['OCT 10354 Tommuuoit He menee 0,15
MM.

2. ACITIOJIB30BAHMUE 11O HABHAYEHUIO

2.1. Yka3zanus mep 0e3011aCHOCTH

2.1.1. Tlpou3BOAUTh MOHTaX, OOCIY)KMBaHHE M SKCIUIyaTHPOBAaTh aHAIMU3AaTOP HUMEIOT
[IpaBo JIMIA, O3HAKOMUBILHECS C HACTOSIIMM PYKOBOJICTBOM I10 3KCIUTyaTallMH, a TAKXKE C
paBUJIaMHU TEXHUKHU 0€30MaCHOCTH MPH SKCIUTyaTalllU 3IEKTPOYCTAaHOBOK.

2.1.2. KnemMa 3a3eMJICHHsI aHalM3aTopa, PacHoJIOKCHHAs Ha TaHEeIH, JOJDKHA OBITh
COEJIMHEHA C KOHTYPOM 3a3€MJIEHUS MEIHBIM MPOBOJIOM CEYEHHUEM 2,5 MM2.

2.1.3. ConpoTuBieHNE KOHTYpa 3a3eMJICHHS B JII000€ BpEeMsI TOAa HE JAOKHO MPEBHIIIATh
4 Om.

2.1.4. Knemma 3a3eMIIeHUsI HE JIOJDKHA HCIIOJIB30BATHCA ISl 3aKPEIJICHUS KaKUX-TH00
IIPOBOJIOB.

2.1.5. IlocnenoBarenbHOE BKIIIOUEHUE B 3a3€MIISIFOIIMIA TPOBOJ] HECKOJIBKUX 3a3€MIISIEMbIX
AJIEMEHTOB 3alPEIacTCs.

2.2. IloaroToBKa K MCMOJIH30BAHHUIO

2.2.1. T'uapoOJOK MOHTHUPOBATh HAa BEPTUKAIBHOM TIJIOCKOCTHU B COOTBETCTBHHU C
pucynkom 5. [logBoa KOHTpOIMpyeMO# cpeibl K THUAPOOJIOKY BBINOIHATH TPYOKOM U3
HeprkaBerole ctamu quaMmeTpoM 6 MM. CuB poObI 10KEH OBITh CBOOOHBIM.

2.2.2. TpancMHUTTEp MOHTHUPOBATh BUHTaMU M5, uepe3 pe3nOOBbIe 3aKJICNKU Ha MMaHEI!
rUApOOIIOKA UM OTJEIBHO HAa BEPTUKAIBHON TIOCKOCTH.

2.2.3. Dnekrpudeckoe coenuHenue T u M1 BRIMOTHUTD BXOMSIIMM B KOMIUIEKT TTOCTaBKU
udpoBeIM KabeneM, MOAKIIOYUB €ro K paszbemy «MJI» Tpancmutrepa M K pazbemy
«BXOl» WUA. Ilpn Hamuunu Apyrux U3MEPUTENBHBIX KaHAIOB coeauHuTh MJI mexnay
c000if aHasiornyHbIMU Kabessimu yepe3 pazbembl «BXO» u «BBIXO/».

2.2.4. Kabenu mHTaHWS W BBIXOJHBIX CHUTHAJIOB TOJKIIOYHTh K COOTBETCTBYIOIIUM
pazbemaM T, mpu HEOOXOIUMOCTH pacmasiB KaOEIbHBIE pPa3beMbl (BXOASIT B KOMIUICKT
MOCTaBKH) COTJIACHO TadiuIe 3.

2.2.5. lloaroroBuTh K paboTe »dJEKTPOALI B COOTBETCTBUM C PEKOMEHJAIUSIMH,
yKa3aHHBIMU B UX MMACIOpTaXx.

2.2.6. Ilepen ycTaHOBKOI 3JIEKTPOJIOB B SUEHKY 3alOJHUTH €€ MPO00il, OTKPHIB BEHTUIIU
«IIpob6a» u «Pacxom», mubo «Itanon» u «Pacxom» (mpu momaye mpoObl U3 EMKOCTH IS
pacTBOPOB).

2.2.7. YCTaHOBUTH DJICKTPOJABI B SUYCHKY, MOAKIIOYUTH TEPMOJATUYUK M IIICKTPOIBI K
cooTBercTBYyIOmUM pasbeMam W] (cm. m. 1.4). [Ipu ucnoib30BaHHMH KOMOMHHUPOBAHHBIX
AJIIEKTPOJOB OHH MOJKII0YAIOTCS K pazbemy «PH» (pazbeM «Cp» He 3a1eICTBOBAH).

2.2.8. BkIounTh NUTaHWE aHAM3aTOpa KiaBulledl Ha nuneBod naHenu T m yOenuThes B
OTCYTCTBUM OIIMOOK — MPU IITATHOM pabOTe HA OCHOBHOM JKpPaHE B CTPOKE COCTOSHHUS
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JAHHOTO HW3MEPUTENLHOTO KaHalla JOJDKHA OBbITh WHAMKALUS «WAeT H3MepeHue», B
MPOTUBHOM CTydae He0OXOAUMO YCTpaHUTh HeucnpaBHOCTH (cMm. [Ipunoxenue 2).
2.2.9. Tlpu pabote ¢ pH-31eKTpOAOM MPOU3BECTU KATUOPOBKY IJIEKTPOAHON CHCTEMBI I10
OydepHBIM pacTBOpaM:
- TNPOBEPUTh M, NPU HEOOXOIMMOCTH, YCTAHOBUTH KOPPEKTHBIE HOMHHAJIbHBIE
napameTpsl Ei u pHi (cm. 11.1.8.21), ykazanusie B macriopte Ha pH-aimektpos;
- TpUrOoTOBUTH JBa OydepHbIXx pacTBopa (mo 1 JIuTpy) U3 CTaHAAPT-TUTPOB IS
IPUTOTOBJICHHSI paboYnX ATalIOHOB PH MO MeToauKe, MPHUBEIEHHOW B Macrmopre Ha
cTaHIapT-TUTpbl. CTaHIApT-TUTPHI BeIOUpaTh U3 psaga pH = [1,65; 4,01; 6,86; 9,18 u
12,43] nipu 25 °C co 3naueHussMu pH, M0 BO3MOXKHOCTH, OJM3KUMH K Ha4ally U KOHILY
pabouero auarna3oHa U3MEPEeHUI;
- TPOMBITh €MKOCTh JJId pacTBOpoB (cM. puC. 5) 00eccolieHHOW uu
JUCTUJUINPOBAHHOM BOJIOM M 3aJIUTh B HEE IEPBBIN PaCTBOP;
- 3aKphITh BEHTWIb «Ipo0a» M OTPEeryjJupoBaTh IMOJady pacTBopa dYepes
U3MEpUTENbHYI0  siueiiky ¢ pacxogoM  30-50  mui/MHMH,  pPYKOBOJCTBYSCH
pexoMeHaarusamu 1. 2.3.1;
- 3ayCTUTH nporiecc kanuopoBku Ha OII (cMm. 1. 1.8.19);
- TOCJI€ YCHEIIHOIO 3aBEPIICHHs] KaIHUOPOBKH HPOMBITH €MKOCTh JJIsI PacTBOPOB
00€CCONICHHON WM TUCTUJUIMPOBAHHOM BOJIOW U 3aJIUTh B HEE BTOPOM PacTBOp;
- OTPETyJIUpPOBAThH MOAAUY PacTBOpPA Uyepe3 U3MEPHUTENbHYIO 4ueiiKy ¢ pacxoaom 30-50
MJI/MHH, pYKOBOACTBYSICh peKOMEHIausImMu 1. 2.3.1;
- 1Sl IPOJOJKEHUS KATMOPOBKY HaxaTh Ha KinaBuily «J{A» Ha OCHOBHOM PKpaHe;
- TOCJIe 3aBeplICHHs KalnOpoBKM Haxarh kiaBuimy «OK» Ha OCHOBHOM 3KpaHe,
MPOMBITH €MKOCTh JIJISi PACTBOPOB OOECCOJEHHOW WJIM TUCTUIUIMPOBAHHON BOJOWU U
3aKPbITh BEHTUJIb «3TAJIOH.
2.2.10. TIpu pabdote ¢ OBII-35ekTpo0M MPOU3BECTU KATTMOPOBKY AJIEKTPOIHON CHUCTEMBI
nmo  OydepHOMy  pacTBOpPy,  BOCIPOHM3BOJSIIEMY  3HAYCHHE  OKHCIHMTEIBHO-
BOCCTAHOBUTEIBHOTO MMOTEHLIMANIA!
- IpuroToBUTH 1 11 6yPepHoro pacreopa u3 cranpapt-turpa CT-OBII-01 unu ananora
0 METOJUKE, IPUBEICHHON B MacCOpTE HA PEAKTUB;
- TPOMBITb €MKOCTh JJiA pPacTBOpoB (cM. puC. 5) 00eccoJeHHON uIu
JTACTUJUTMPOBAHHOUN BOJOM;
- BbIIEpKaTh pacTBop B Tepmoctare npu (25,0+0,1) °C ve menee 30 MHHYT, 3aTeM
3aJIUTh €r0 B eMKOCTb JIJIsl PACTBOPOB,;
- 3aKphITh BEHTWIb «Ipoba» U OTperyJupoBaTh IOJady pacTBopa dYepes
U3MEpUTENbHYI0  siueiiky ¢ pacxogom  30-50  Mi/MUH, PYKOBOJICTBYSCH
pekoMeHaausam 1. 2.3.1;
- mocjie CcTa0WiIM3alKi MOKa3aHU Ha JKpaHe «KaJuOpOBKa BOJIBTMETPA» HaXaTh
«xanuoOpoBka Hyys» (cM. 1. 1.8.18);
- IPOMBITH €MKOCTh JUIsl pACTBOPOB 00ECCONICHHOW WJIU AUCTHITUPOBAHHOW BOJIOW U
3aKpPbITh BEHTUJIb «3TAJIOH.

2.3. Pabora B pe:xxnMe usmepeHus

2.3.1. YcraHoBUTH pacxo MpoObl uyepe3 U3MEPUTENbHYIO siuerky 2,5-30 /4, obecrieuns
IIPU 3TOM HUCTEUYEHUE U3 IEPETUBHOTO YCTPOICTBA.
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JInst yCTaHOBKM CTAOWUJIBHOTO pacxojia 4yepe3 SUeMKy peryJMpoBKY PEKOMEHIYyEeTCs
BBITIOJIHATD B CJIEYIOIIEM MOPSIKE:
— ToaaTh Mpo0y, MOJHOCTHIO (Ha 4-5 000POTOB) OTKPHIB BEHTHIIH «TIpobay (B ciydae
MOJIaYM PACTBOPA M3 EMKOCTH - «3TAJOH») U «PaCXoy;
— BU3YaJIbHO YOEIUTHCS, YTO BO3AYX BBIIIEN U3 U3MEPHUTEIHLHOTO KaHaa;
— OTPEryJIUpOBATh PACXO] IPOOBI BEHTHIIEM «PACXOI»;
— TMpU HEOOXOJUMOCTH YMEHBIIUTH MOTOK Yepe3 MEPEeTUBHOE YCTPONUCTBO BEHTUIIEM
«1pobay» (B ciryyae moJla4yu pacTBOpa U3 EMKOCTH — BEHTHIIEM «3TAJIOH).
2.3.2. Hactpoutp BbIXOAHBIC WHTepdelickl ananm3aropa (cm. mm. 1.8.5-1.8.8, 1.8.12) B
COOTBETCTBUH C TPEOOBAHUSIMU CUCTEMbI PETUCTPALIMKM U 00paOOTKU JaHHBIX.
2.3.3. Ananuzatop paboTaeT B aBTOMAaTUYECKOM peKuMe 0e3 BMelIaTeIbCTBa MepCoHaa,
3a HCKIIIOYEHUEM paboT 110 MEPHOAUUESCKOMY 00CTYKUBAHUIO (CM. 11.3).
2.3.4. Ilpu oOHapyXeHMH HEHUCIIPAaBHOCTH AaHAJIU3aTOpP BBIBOJAUT COOTBETCTBYIOLIUE
coobmenuss Ha oskpaH OIIl. [lepeueHp HEMITaTHBIX CUTyallMii U PEKOMEHJALMH IO
yCTpaHEHHUIO HEHCIPAaBHOCTEH npuBeaeHb! B [Ipumoxenun 2.

3. TEXHUYECKOE OBCJIY/ KUBAHUE

3.1. Ilpu pabore C HOPOTOUYHBIM 3JIEKTPOJOM CpPaBHEHUS HEOOXOIUMO CIEAUTH 3a
YPOBHEM €ro 3JEKTPOJIMTA U, MPU HEOOXOAUMOCTH, €ro MOMOJHATH (CM. MacmopT Ha
AIEKTPOJ).

PacTtBop anextponuta MoxHo 3aka3ath B HIIII «Texunonpubop» (cm. Ilpunoxenue
4) WM IPUTOTOBUTH CAMOCTOSITENIBHO (cM. [Tpritokenue 6).

3.2. BeimonHATh KaIUOPOBKY 3JEKTPOJIHON cUcTeMbl ¢ PH-31ekTposoM nmo OydepHbIM
pacTBOpaM He peke OJHOTO pa3a B MecsI] coryiacHo . 2.2.9.

PactBopel nna kanuOpoBku MoxHO 3aka3zatb B HIIII «Texnompubop» (cm.
[Ipunoxxenue 4) uiau NPUrOTOBUTH CAMOCTOSITENIBHO COTJIAaCHO METOAMKE, TPUBEIEHHON
B 'OCT 8.135, IIpunoxenue B.

3.3. CBOEBpEMEHHO TMPOU3BOJIUTH 3aMEHY OJIEKTPOJOB B COOTBETCTBHU C UX
rapaHTUMHBIM CPOKOM JKCIUTyaTalluu (CM. NHAcmopTa Ha 3JIEKTPOJbl). DIEKTPOAbI
MoxHO 3akazaTte B HIIIl «Texnompubop» (cm. Ilpunoxkenune 4). Ilocie 3amens
AJIEKTPOJIOB NMPOU3BECTH KATHMOPOBKY coryiacHo 1.2.2.9 unu 1m.2.2.10.

3.4. Tlepuoguuecku NPOU3BOAUTH BU3YaIbHBIM OCMOTP HM3MEPUTEIBHOW SYEHKH Ha
HaJIMYME 3arps3HEHUN U 3aBO3yIIIMBAHHS.

[Ipn 3arps3HEHUMN BHEUIHEHW MOBEPXHOCTH SYEWKH IPOMBITH €€ BOJOW WM
BJI&KHOU X/0 TKaHBIO, HE JIOMyCKas MOoMNagaHus BOJbI B KaOCIbHBIM BBOJ DJIEKTPOIOB, U
Hacyxo BbITepeTh. [Ipu 3arpsi3HEHMHM WM 3aBO3AYIIMBAHMU BHYTPEHHHX KaHaJOB
YUK U3BJIEUYb U3 HEE AJIEKTPOJbl, MPOTEPETh UX (PUIBTPOBAIBbHOM Oymaroi uim x/0
TKaHbIO, OYUCTUTH JOCTYIHBICE BHYTPEHHHUE TIOJIOCTH SUYCHKH EPIIUKOM WU X/0
TKaHbIO, 3aIIOJTHUTD STYEHKY MPOOOH U YCTAaHOBUTH 3JIEKTPObI HA IITATHBIE MECTA.

JlaHHBIE OTIepaIluy PEeKOMEHyeTCsl coBMemaTh ¢ nm.3.1.-3.2.

3.5. Exxeroano npou3BoauTh NoBepKy aHanu3atopa corsnacuo JIMJL 300.00.00.000MII.

4. TIPABUJIA TPAHCITIOPTUPOBAHUSA U XPAHEHUSA

4.1. TpaHcnopTUpOBaHHME aHAIM3aTOpa MPOU3BOAMTCS B TPAHCIOPTHOM Tape BCEMU
BUJIaMU KPBITHIX TPAHCIIOPTHBIX CPEJICTB B COOTBETCTBUU C MIPaBUIIaMU MEPEBO3KU I'PY30B,
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JNEWCTBYIOIIMMH Ha KaXJOM BUJIE TpaHCcHopTa. Bua oTnpaBKu - KOHTEHHEPHI, IOYTOBBIE
MOCBUIKH, MEJIKAs OTIPABKA.
4.2. VYcinoBusi TpPaHCHOPTHUPOBAaHUS U XpaHEHHMsS aHajIW3aTopa B YIaKOBKe 0Oe3
AJIEKTPOJIOB B YACTH BO3JCHCTBHUS KIMMAaTHYECKUX (AaKTOPOB JOJKHBI COOTBETCTBOBATH
ycioBusM 2 (C) mo 'OCT 15150, HO ¢ HWKHUM 3HAYEHUEM MPEACIbHOW TEMIEPATYPHI
munyc 20 °C.
4.3. Tllocnme TpaHCHOPTHUPOBAaHUS B  YCIOBUSAX  OTPHUILATEIBHBIX  TEMIIEpaTyp
BBITPYKEHHBIC AIIUKU JOJKHBI OBITh BBIACPKAHBI YITAKOBAHHBIMU B TEUCHUHE HE MEHEE 6
yacoB B ycnoBusx xpanenus 1 mo 'OCT 15150.
4.4. VYcnoBusi XpaHEHHMs aHAJIU3AaTOPOB IOCIE CHATUS TPAHCIOPTHOW YMAKOBKU H
AJIEKTPOJIOB B YIAKOBKE JOJIKHBI COOTBETCTBOBATh ycioBusiM xpanenus 1 (JI) mo 'OCT
15150. Ilpu xpaHeHMM aHaANIMA3aTOpP JOJKEH OBITh TIPOYHBIM K BO3JICUCTBHUIO
TeMIEpPaTypbl OKpyxatomeit cpeasl oT +5 10 +40 °C u oTHOCUTENBbHOU BiaxxHOCTH A0 80
%.
45. Cpok BpEeMEHHOM MPOTHBOKOPPO3MOHHON 3alUThl B YKa3aHHBIX YCIIOBUSX
TPaHCHOPTUPOBAHUS U XpaHEHUS - 3 roja.

5. YTUJIN3ALUA

AHaJ'II/I3aTOp OKOJIOIH4CCKH 6630HaC€H, HC COACPIKUT PAOAUOAKTHBHBIX, TOKCUYHBIX,
IMOXKAapOOIIaCHBIX W  B3PBIBOOIIACHBIX  BCIICCTB. Ero yYTiin3anusa HC Tpe6yeT05I
obecneueHne 0COOBIX MCp IIPpCAOCTOPOKHOCTHU.

6. TAPAHTUU NU3I'OTOBUTEJIA

6.1. U3rotoBuTenb rapaHTUPYET COOTBETCTBUE aHam3artopa Tpeboanmsim TY 4215-300-
42732639-2016 mpu  coOmroAeHUM  MOTpeOUTEeNeM  YCIOBUM  JKCIUTyaTalllu,
TPAaHCIIOPTUPOBAHUS M XPAHEHHS, YCTAHOBJICHHBIX HACTOSAIIUM PYKOBOJCTBOM H
COXPaHHOCTH TNIOMOUPOBKH MPEITTPUSATUS-U3TOTOBUTEIS.
6.2. TapaHTHilHBIA CPOK OHKCIUTyaTallMM aHalIW3aTopa yCTaHaBIMBaeTcs 24 Mecdla ¢
MOMEHTA BBOJIa B KCIUIyaTalllio, HO He Oosee 36 MecAleB co JHS TTOCTABKHU.
'apaHTUIHBIA CPOK JKCIUTyaTallMU JJIEKTPOJIOB COOTBETCTBYET TapaHTUHHBIM
00s13aTeNTbCTBAM 3aBO/1a-U3TOTOBUTEISI DJICKTPOIOB.
6.3. M3roToBuTENb 0053aH B TEUYCHUE TAPAHTUHOTO CPOKa OE3BO3ME3THO PEMOHTHPOBATH
aHAJIM3aTOp, €CJIM OH 32 3TO BPEMS BBIMJICT M3 CTPOS WIIA €r0 XapaKTEPUCTUKH OKAKYTCS
HUKE HOPM TEXHUYECKUX TPEOOBAHUWI HE 110 BUHE MTOTPEOUTEIS.

7. CBEAEHUS O PEKVIAMAIIUAX

[Ipy HeucmpaBHOCTM aHAIM3aTOpa B TMEPUOJ TApPAHTHMHOTO CpOKa 10 BHUHE
U3TOTOBUTEIIS, a TaKXKe ITOCJIC €ro HMCTCUEHHUs, HEHUCIPABHBIA IMPUOOP B 3aBOJCKOU
yIaKOBKE C YyKa3aHUEM IMIPU3HAKOB HEUCIIPABHOCTEH W COOTBETCTBYIONIUM aKTOM
HaIPaBJIAETCS B apec MPEANPHITHSI-U3TOTOBUTEIISA:

111538, Mockga, yi. Kocunckas 7, OO0 «HIIIT «Texnompubdop»

www.tehnopribor.ru

Ten./daxc: +7(495)-661-22-11

e-mail: info@tehnopribor.ru

Bce npenbsBieHHbIE K aHATU3AaTOPY PEKIaMallid PErUCTPUPYIOTCS.
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IMPUJIOKEHHUE 1.

JI1/1 300.02.00.000P5

3aBucumocTh 3HaYennii pH OydepHbIX pacTBOPOB 0T TeMIepaTypbl

t, °C

Homep monuduxkanmu crangapt-turpa no 'OCT 8.135

2 3) 9 13/14 16
0 - 4,00 6,96 9,45 13,36
5 - 4,00 6,94 9,39 13,16
10 1,64 4,00 6,91 9,33 12,97
15 1,64 4,00 6,89 9,28 12,78
20 1,64 4,00 6,87 9,23 12,60
25 1,65 4,01 6,86 9,18 12,43
30 1,65 4,01 6,84 9,14 12,27
37 1,65 4,02 6,83 9,09 12,05
40 1,65 4,03 6,82 9,07 11,96
50 1,65 4,05 6,81 9,01 11,68
60 1,66 4,08 6,82 8,97 11,42
70 1,67 4,12 6,83 8,93 11,19
80 1,69 4,16 6,85 8,91 10,98
90 1,72 4,21 6,90 8,90 10,80
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Bo3mo:xHbIe HECUCIIPABHOCTU M METOJAbI UX YCTPAHCHHUS.

Coo0mienus o

Neni/mm BeposiTHast npuynHa Metoa ycTrpaHeHus
HEMCIPABHOCTIAX
YcraHoBneH YcTaHOBUTH HOMED KaHaua,
HEKOPPEKTHBIN HOMEP | COOTBETCTBYIOIIHMI KOITY
1 Her cBs3u KaHaja KOMILUICKTalun™
OO6psiB muHuu cBsi3u T | 3aMeHuTh U POBOI Kabenb
u U1 NI **
OTKJIIOYUTH MUTAHUE
ITeperpes N1
aHajaM3aTopa, 00ecIeunTh
BCJIEZICTBUE
2 ITeperpes /] . . YCIIOBUS DKCIIIyaTaluu
HapyIIeHUHN yCIOBUI
corjlacHo m.1.2, BKIIIOYUTh
IKCILTyaTaLNH
NUTaHUE aHAIN3aTOpa
CooOumTs crienuaniucTaM
Hecoorsercrane Texnoaaepxkku Bepcuu 110 (cm
. Bepcun [IO U u T '
3 COoii qaTunka P A n.1.8.11)
Otka3 nudpoBoii
3ameHuTh UGPOBYIO TUIATY *
riatel /] hposy y
KopoTtkoe 3ambikanrne | BmecTo TepmoaTunka
4 K3 repmonaTunka
B 1IE1IM TEPMOJIATYUKA | MOAKIIOUYHUTH K pazbemy «t» ]I
pe3uctop HomuHaioM ot 20 Om
1o 80 kOm. Ecnu ommbxka He
5 OO0prbIB OOpbIB B 1I€TIN ucyessa, 00paTuThCs B
TEpMOJIaTYUKA TEepPMOIaTYUKA TEXTOIIEPKKY ™, B IPOTUBHOM
ciyvae, - 3aMEHUTh
TePMOJATIUK **
Curnan Ha kanaie pH
[Ipenen usmepenus [TpoBeputh paboTOCIIOCOOHOCTH
6 BHE JUamna3oHa
DJ1C - ka"ama pH (cm. m. 3.5).
n3mepenun 2J1C
HexoppexTHoe [IpoBeputh paboTOCIOCOOHOCTH
U3MEPEHUE KaHaJla TeEMIepaTyphl U
TEeMITepaTypPhl tepmoaTarka (cm. mm. 3.5-3.6)
HexoppektHoe
CM. 1.6 JaHHOTO MPUITOKEHUS
u3mepenue IJ1C
[IpoBeputh Tekymue
v pH BHe auama3zoHa napametpsl PHi u Ei B MeHt0
u3mepenus (0-14) «mapameTpsl gaturka pH» m.
HexoppekTHbie 1.8.21 Ha cooTBeTCTBUE
napameTpbl JIOTTYCKOB, YKa3aHHBIX B

BJIEKTPOIHOU CUCTEMBI

racroprax Ha 31eKTpoabl. Eciu
I1apaMeTpbl HEKOPPEKTHHI,
YCTaHOBUTHh UX HOMUHAJIbHbIE
3HAYEHU U IPOU3BECTU
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KaJIMOpPOBKY coryacHo m.2.1.8

OOpbIB TOKOBOI

OOpsIB 1IETH

IMogkmrounTs KabeIb
BBIXOJHEIX CUTHAJIOB. Ecin
OIIMOKa 0CTaJIaCh, OTKIIIOYUTH
Ka0eb U 3aMKHYTh KOHTAKThI
TOKOBOTI'O BbIX0J1a (CM. Tab1.3).

8
JVHUA BBIXOJIHOTO TOKa Ecnu ommbka ocranache,
00paTUTHCS B TEXTIOJIEPIKKY, B
IIPOTUBHOM CITy4a€ YCTPAHUTh
0OpBIB KaOeJIsl MIIM BHEITHUX
1[ENeN BBIXOJHOTO TOKA
Ecnu nata oTCyTCTBYET B
KOMILICKTAllUA aHAJIU3aTopa,
Her cBs3u T ¢ TOKOBO# | OTKIIFOUUTH €€ B MEHIO
9 Her cBs3u ¢ [IBU . . "
MJIaTOM M TiaTou pene | «xoHpurypamus»*. B
MPOTUBHOM ClTydae 00paTUThCS
B TEXIIOJJICPIKKY.
HexoppekTHsiil BBOA
. 3HAYEHUU Ha
10 | HeBepHsiii BBOJ BBectu npaBunbHOE 3HaYECHHE
KJIaBUATypeE MpH
KaJIMOPOBKE
Bo Bpems kanubpoBku | Jljig yTOUHEHHUS OIIMOKU
11 | Ommbka kaTuOpOBKHU P p A It
BO3HMKJIA OITHOKA nepeit K OCHOBHOMY SKpaHy
[lepeuens OydepHbIX
aCTBOPOB JJIsl KATUOPOBKHU C
HesepHo BbIOpaH Tum p POB 1 p
ABTOMATHUYECKUM
O0ydepHoOro pacrropa
OTIpE/ICJICHUEM THUIIA pacTBOpa
npusesieH B [Ipunoxennn 1.
HexoppekTHo
Omnbka PP [TpousBectu npoBepKy KaHaja
HaCTPOEH BOJIBTMETP
12 | onmpenencHus pH (cMm. .3.5)
kaHana pH
O0ydepHoro pactropa
[IpoBepuTh paboOTOCTIOCOOHOCTH
Hewncnpasna
AJIEKTPOOB COTJIACHO
AIEKTPOAHASI CUCTEMA
[Ipuioxenuto 7.
. [ToBTOpPUTH KATUOPOBKY Ha
Bydepnsriit pactBop P POBKY
CBEXKETPUTOTOBJICHHOM
UCIIOpYEH
pacTBope
Hewucnpasna
CM. M. 12 JaHHOTO MPUITOKEHUS
13 [Tokazanus AIEKTPOAHAS] CUCTEMA
HECTaOMIIHHBI [TpousBectu nNpoBepKy KaHama
Hewucnpasen NJ1 P POBEPKY
pH (cMm. 11.3.5)
HexoppekTtHo
Hapymien gomyck Ha | HACTPOEH BOJIBTMET
14 apy oty P P CM. 1. 12 MaHHOTO MPUIIOKEHUS
Ei kaHana pH
bydepnsrit pactBop
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HCIIOPYCH

Hewncnpasna
IIEKTPOJHAS CUCTEMA

Hapymen nomyck Ha

cM. 11. 14 ma"gHOrO

15 CM. 1. 12 1aHHOTO MPUIIOKEHUS
S20 MPUIIOKEHUS A P
IIpu nusmMenennun
TEeMITepaTypbl
acTBOpa BO BpeMs Boinepkath pacTBop mpu
Temmneparypa P P p AeP P pupH
16 acTBOpA KamOpoBKU OoJee, TeMIlepaType OKpY Karolen
P yeM Ha 1 °C, ipu Cpelbl U IIOBTOPUTH
HecTaOuIbHA

pasHUIle TeMIepaTyp
Oy(hepHBIX pacTBOPOB
oonee 2 °C

KaJIMOPOBKY.

*) i moxpoOHBIX MHCTPYKIME mpockda oOpatuthes B Texmomuepkky OO0 «HIIII
«Texuonpubop»: Ten./dakc: +7(495)-661-22-11, e-mail: info@tehnopribor.ru.
**) Ilepeuens 3amyacTeid ¢ kogamu 3akasa B [Ipunoxenuu 5.
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IMPUJIOKEHUE 3.
O0o03HayeHHe KOMILIEKTAUM aHaau3aTopoB «JIUIEP»

JIMAEP-ABC.DDDD.E-F.G-H.1-J

A — 0003HaYeHHE TPAHCMUTTEPA:
1 —cepus JIMJAEP-100 (oauH u3MepuTENbHBIN KaHAa)
2 —cepus JIMJIEP-200 (10 AByX U3MEPUTEIbHBIX KaHAJIOB)
3 — cepus JIMJEP-300 (10 Tpex n3MepuTeIbHbIX KaHAJIOB)

B — ucnosiHenune ananuszaropa:
0 — pa3mereHre TpaHCMUTTEPA U OJIOKA HA OJHOM MaHenu
1 — pa3zzenpHOE pa3MelleHre TpaHCMUTTEpa U OJI0Ka

C — mapaMeTpbl JIEKTPUYECKOTO MUTAHUS
0 — ot 100 no 264 B nepemenHoro Toka ¢ yactotoit oT 47 no 440 I't mm ot 150 m0
370 B mocToSIHHOrO TOKa
1 — ot 24 no 40 B nepemeHHoro Toka ¢ gactoroii ot 49 mo 51 I'y
2 — 24 B IOCTOSHHOTO TOKa

DDDD — unTepgeiicbl BLIXOAHBIX CUTHAJIOB:
1000 — mudposoit Beixoa RS-485/Modbus
0100 — uudposoii Beixoa Ethernet/Modbus
0010 — TOKOBBIE BBIXOIBI
00HO — ToxoBbIe BeIx0 161 ¢ HART-nipoTokonom (mis cepuii JIMJIEP-100/200)
0001 — pene

E — naumeHnoBanue 1-ro kaHayia TpancMuTTEpa / OJI0Ka
G — nauMeHoOBaHue 2-T0 KaHaja TpaHcMUTTEpa / 6JI0Ka
| — HaumeHoBaHue 3-ro KaHama TpaHCMUTTEpa / OJI0Ka

E G, I:
1 — xounykrometp/ JIMJIEP-K
2 — pH/OBII-metp/ JIMJAEP-pH
3 — narpuiimep/ JIMJIEP-Na
4 — xucnoponomep/ JIMJIEP-O,
5 — Bogopoaomep/ JIMIAEP-H,
6 — konnentparomep/ JIMJIEP-C
7 — ananuzatop npumeceit / JIMJIEP-AITK
8 — ananuzaTop ob1miero oprannueckoro yriaepoaa/ JIMJAEP-TOC
9 — ananu3arop o6ei xectkoctr/ JIMJIEP-dH

eciu 1=7, To E=G=F=1 u H=2 (1e yka3bIBatotcs)
ecmu 1=8, To E=G=F=H=1 (ne yka3siBatoTcs)
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F, H, J — mapameTpsbl nepBUYHbIX Npeodpa3oBaTeeid 1 rTHAPOOJIOKOB:
[Tpu komriektanuu 6e3 TUAPOOIOKa 1 EepBUIHBIX Tpeodpazosareneit (F, H, J) ne

YKa3bIBAaIOTCHI.

st kouykrometpa (JIMJEP-K):
1 — 6ok gatunkoB JIK-5, I'b 6e3 H-kxomonku
2 — 6ok patunkoB JIK-5, I'b ¢ H-komoHkoi
3 — 610k matunkoB JIK-6, I'b 6e3 H-konoHkH

4 — 6ok natyukoB [IK-7 mpoTOYHO-TIOTPY>KHOM C afantepom, norpyxHas jymnaa 120

MM

5 — 6nok gaTunkoB JIK-7 mpoTouyHO-MOrpYyKHOH ¢ afantepom, MOTPyKHAs JUIMHA Ha

3aKa3s

6 — 6ok gatunkoB JIK-7 npoTouHsIii, Ha TaHETU
7 — 6nok gatunkoB JIK-7 npoTtounslii, 6e3 nanemu

s pH/OBIT-metpa (JINAEP-pH):
1 — rupo6IIOK 1711 YUCTON BOJIBI
2 — tunpoOok IP65 mitst anucToi BOIBI
3 — TUIPOOIIOK MaruCTPaIbHBINA
4 — rupoOJIOK NOTPY>KHOM
5 — ruapo6oK «I{ukion»
6 — TuIPOOIOK MaruCTPaIbHBIN MITO30BOM

s Hatpuiimepa (JIMJEP-Na):
1 — ruapo6IoK
2 — runpo0Omok [P65
3 — TuIpoOIIOK JTA0OPATOPHBIN

st kucsopoaomepa (JIMIAEP-O2):
1 — runpo6si0K
2 — ruapobmnok [P65

1151 Bogopoaomepa (JIMJEP-H2):
1 — runpo6IoK
2 — runpo0bmok [P65

1151 KoHueHnTparomepa (JIMAEP-C):
1 — morpyxHas 4yacth gaturka 150 mm
2 — 1orpy>kHasi 4acTb gatuuka 250 Mmm
3 — norpy>kHas yactb garuunka 500 mm
4 — norpy>kHas yacTtb gatdyuka 1000 MM
5 — morpyxHas 4acth garuuka 1500 mm
6 — UIMHA MOTPYKHOM YacTH JaTYMKa Ha 3aKa3

37



JINJ 300.02.00.000PD
JUIs1 aHajM3aTopa oo1iero opranndeckoro yriaepoaa (JIMJIEP-TOC):
0 — 6e3 H-xonoHku
1 — ¢ H-xononkou

JUTS aHau3aTopa oomel sxectkoctd Bobl (JIMJIEP-dH):

1 — runpobnok JIMJIEP-dH-A
2 — rugpodnok JINJIEP-dH-B
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ITPUJIOKEHUE 4.
IlepeyeHb pacxogHBIX MAaTEPHAJIOB.
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HaumMmeHoBaHue

Onucanue

Kou-
BO

Kon
3aKa3a

DJIEKTPOIUT IS
ANEeKTpoaa
CpaBHEHHUS

Onexrponut 3,0M KCl s 3amoHeHns
IPOTOYHBIX AJICKTPOIOB CPABHCHHUS

30 Mt 61101

61102

PactBops! 17151
KanubpoBku pH-
METPOB

bydepnsiii pactBop pH=1,65@25C

61103

Bbydepusiit pactBop pH=6,86(@25C

61104

Bbydepnsriit pactBop pH=9,18@25C

61105

PeaktuBsl nis pH-
METpPOB

Kamuii  xJIOpUCTBIA  JUIsl  MPUTOTOBJICHUS
AIIEKTPOJINTA DJIEKTPOJIa CPABHEHUS

61106

CranmapT-TUTpBI JUISt MIPUTOTOBIICHUS
OydepHBIX  pacTBOpPOB 3-ro  pazpsna
pH=1,65@25C

61107

CranmapT-TUTpBI U1
OydepHBIX  pacTBOpPOB
pH=6,86@25C

MPUTOTOBJICHUS
3-ro  pazpsna

61108

Cra"mapT-TUTPhI TUTST
OydepHBIX  pacTBOpPOB
pH=9,18@25C

MPUTOTOBIICHUS
3-ro  pazpsna

61109

HaGop peaktuBoB
Ha | rox
sKcrutyatanuu pH-
MeTpa

Kanmuii xjopucteiii (1 Kr), craHmapT-THTPHI
JUTSl TIPUTOTOBJIEHUST Oy(depHBIX pacTBOPOB 3-
ro paspsaga pH=6,86@25C (1 yn) wu
pH=9,18@?25C (1 yn)

61110

3C-10602/7

0...12 pH, 0...100 °C, pH-anextpon B
CTEKJISIHHOM KOpmyce, compoTuBieHue oT 10
1o 80 MOM, n3onoteHnuanbpHas Todka [7,0; -
25], morpyxHas amuHa 80 mM, auametp 12
MM, kabesb 800 MM

1 70201

SCp-10106/3

-5...100 °C, DnexTpon CpaBHEHUS
XJIOPCEPEOPSHBIN IBYXKITIOYEBON (KepaMuKa)
MEepPE3arnoIHSIEMbI C YBEJIMUYECHHBIM 3alacoM
AJEKTPOJIUTA, MOTrpyXkHas JiauHa 120 M,
nuameTp 10 MM, kabenb 800 Mmm

1 70204

SCp-10103/3

-5...100 °C, DnekTpoa CpaBHEHUS
XJI0pcepeOpsiHbIN MPOTOYHBIN, OTHOKITIHOUEBOU
(kepamuka), morpyxHas qiauHa 100 wmwm,
nuameTp 12 mm, kabenb 800 Mmm

1 70205

DCK-10617/7

0...12 pH, 0...100 °C, pH-anekTpox
KOMOMHHMPOBAHHBI B CTEKJISIHHOM KOpIIyCe,
BCTPOEHHBIM AIIEKTPOJ CpaBHEHHUS
XJIOpcepeOpsTHbIN OJTHOKJIFOUEBOM

1 70206
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(monuMmepHasi IJIEHKA) Henepe3arnoyHsIeMbli,
conporuBienue ot S50 go 250 MOwm,
W30MOTEHIIMaNbHass  To4yka  [6,7; 18],
norpyxHas amuHa 120 mm, auametp 12 mwm,
kabenb 800 Mmm

OCK-10615/7

0...12 pH, 0...100 °C, pH-anexTpon
KOMOMHUPOBAHHBIM B CTEKIISTHHOM KOpITyce,
BCTPOCHHBIN AIIEKTPO/T CpaBHEHUS
XJIOpCEPEOPSIHBIN OHOKIIOUEBOM (KepaMHKa)
Nepe3aroHsIeMblii C YBEJIIMYEHHBIM 3armacoM
AJeKTpoJiuTa, compoTtuBieHue ot 10 mo 80
MOwM, wuzonoreHnuaibHas Touka [6,7; 18],
norpyxHas mimHa 120 mm, nuametp 12 mwm,
ka0enp 800 Mm

1 70207

OPII-105

0...100 °C, OBII-anektpon
KOMOMHUPOBAHHBI B CTEKJISTHHOM KOpITyCE,
BCTPOEHHBIN AJIEKTPOJ CpaBHEHHUS
XJopcepeOpsiHbIN OJHOKIIIOUEBOUN (KepaMHKa)
nepe3aroHsIeMblid, COMPOTUBJIICHUE HE Ooliee
1 Om, norpyxHas miuaa 100 mm, nuametp 12
MM, kabesb 800 MM

1 70209

[IpuMeuanue: mepedyeHb 3JICKTPoaoB ykazaH it ['B mist uucroit Bomel (B T.u. IP65).
Bo3moykHa mocTaBka Ipyrux MozeNei COrTacHO TpeOOBaHUIM 3aKa3uHKa.
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MMPUJIOKEHHUE 5.
Ilepeyens 3anmyacreii.

HaumeHnoBaHnmue Onucanue Kona 3aka3a
LD.18.1.pH [udposas nmnata UJI ¢ 110 qns JIMJTEP-pH 22150
LD.23.2.pH Amnanorosas mnara JIMJIEP-pH 22151

['unpobnok s ['uapoOnok co CBOOOJHBIM CIIMBOM JIJISl YHCTOM 99101

YUCTOU BOJIBI BOJIbI HA TIAHEJIH JIJIS1 Pa3MEIECHUS TPAHCMHUTTEPA
['uapo6a0K coO CBOOOAHBIM CIMBOM JJIsl YUCTOM
I'uapo6iok st
. BoAbI B Ookce IP65 Ha manenw mns pa3MenieHus 22102
yucToi Boawl P65
TpaHCMHUTTEpA
[Munpobiok st ['unpobnoK co CBOOOJHBIM CIIMBOM [IJISi YHCTOU
YHCTOU BOJIBI C BOJIbl Ha MAaHENIW Il OTAEIBHOTO pPa3MEIICHUS 11103
KJICMMHHUKOM TpaHCMHUTTEPA
IM'uapo6iok aist ['uapo6a0K co CBOOOAHBIM CIMBOM JJIsl YUCTOM
yrctol Boawl IP65 ¢ | Bogel B Ookce |P65 Ha manenu it oTAEILHOTO 11104
KJIICMMHHKOM pa3MeIIeHNs TPAHCMUTTEPA
[IpoTounas sueilika ¢ aquaMmeTpoM KaHasia 30 mm
['unpobmox
. JUIT  MOHTa)xa dJIGKTPOJIOB €  TpyOOmpoBO/I, 11105
MarvucTpaibHbII
dbaHIIEeBOE MPUCOSTUHEHUE
MoHnTaxkHast apMaTypa Jijisi YCTaHOBKH AJIEKTPOIOB
Ananrep B TpyOOMNpOBOJA WM pe3epByap, MPHUCOCTUHEHUE 11106
MarvcTpajJbHbIN ’
O/l IPUBAPKY
['uapo6nok IS MOHTaXa  JJCKTPOIOB B
['unpobmox
HOFDVSKHOI pesepByap, morpyxHas quwHa L [M] ykaseiBaercs | 11107-L
Py B KOJI€ 3aKa3a, (pyiaH1ieBoe MpUCcCOeAMHEHNE
IIpoTouHbIil THAPOOIOK JJIs MPOOKI CO IIIJIaMOM Ha
['uapo6nok «I{ukimon» p P P 11108
TIAaHEeJIU IS pa3MelIeHUs TPAaHCMUTTEPA
[TpoTounblii TUAPOOIIOK 11 TPOOHI CO IITAMOM Ha
['uapo6aok «l{ukion» P P P
MMaHeIn VIS OTIEIBbHOTO pa3MeleHus 11109
C KJIEMMHHUKOM
TpaHCMHUTTEPA
MoHTaxxHas apmarypa co LUTI030BOM KaMEPOU JJIst
. | yCTAaHOBKH KOMOWMHHMPOBAHHOTO DJIGKTpPOJia B
[M'inpoOnok nu1r030B0M Y P PO 11113
TpyOOTIIPOBOT C BO3MOXHOCTBIO €TI0 HW3BJICUCHUS
0e3 npeprIBaHUs Mpoliecca
Kepamuueckuii coa€BOM MOCTHK B CTEKJISHHOM
Kirou KOPIyCe JJII CHCTEMBI C BBIHOCHBIM ITPOTOYHBIM 11110
DIEKTPOJUTUYECKUHN | DIIEKTPOAOM CpaBHEHU (morpyxHoi 51
MarucTpajbHbIN TUAPOOIOKH, « [ {UKIOHY)
KabGens muranus u cszu U] 0,4 m 20050
Kabens mudposoit | Kabenr mnuranus u cBs3su W], mmuHa L [M] 20050-L
YKa3bIBaeTCs B KOJIE 3aKa3a
KabenbHbIit a3beM  BBIXOJHBIX  CHUT'HAJIOB
FQ14-9TJ P a 20053
TpaHCMHUTTEpPA
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KabenbHbIil pazbeM CHUIIOBBIX pejie TPAHCMHUTTEpa

FQ24-197] JTVJTEP-300 20054
FQ14-3TJ KaGenbHbIl pa3beM NUTaHMS TPAHCMHUTTEPA 20055
CM.
MapKHUPOBKY
Tpancmurrep TpancMmuTTep B KOMIUIEKTAIIMK COTJIACHO 3aKa3y cepHit
JINJAEP
[Inata mpoueccopHass i  TPAaHCMUTTEPOB
LD.1.1 JTVJTEP-100/ 200 20056
[Imara ¢ 6moxom ruranus ot 24 no 40 B wacTtoront
LD.13.1 ot 49 o 51 I't tparcmutTepa JIMJIEP-100 20057
[Inata ¢ Omokom mmTanus oT 95 mo 264 B
LD.12.1 gacTtoToit ot 49 1o 440 I'y tpancmutTepa JIMJIEP- 20058
100
[InaTa c 6;okoM nutanus ot 24 1o 40 B wactotoi
LD.16.1 ot 49 no 51 I't rpancmuTtTepa JIMJIEP-200 20059
[Inata ¢ OnokoMm mnutanuss oT 95 mo 264 B
LD.17.1 yactotou oT 49 no 440 I'ny tpancmuttepa JIMJIEP- 20060
200
Hucnneit JIMJEP Jucmreii tpancmutTepon JIMIEP-100/ 200 20061
Kimasuarypa JIMJIEP- | [Inenounas knmaBuatypa tpancmurrepa JIJIEP-
20062
100 100
Knasuarypa JIMJIEP- | [IneHounas knmaBuatypa TpaHcmurrepa JIJIEP-
20063
200 200
CM.
Cencopnas 4,3” maHenb orneparopa TPAHCMUTTEPA | MAPKUPOBKY
Haness oneparopa JIMIAEP-300 (ITO cornacHo 3aka3y). cepuii
JINJIEP
L D.7.1 lggOaTa TOKOBBIX BBIXOJOB TpaHncmutrepa JIMJIEP- 20064
LD.8.1 [Tnata cunoBeix pene Tpancmutrepa JIMJIEP-300 20065
[InaTa c 6;okoM nutanwus ot 24 1o 40 B wactotoit
LD.14.1 ot 49 o 51 't tpancmutTepa JIMJIEP-300 20066
[Inata ¢ Omokom mnutanus oT 95 mo 264 B
LD.15.1 yactoToit oT 49 no 440 'y tpancmutrepa JIMJIEP- 20067
300
PerymupoBouHblii  BeHTWIL B cOope ¢
BeHTIL VIUIOTHUTEIBHBIMM KOJBIIAMH W PYYKOH IS 10003
rUAPOOIOKOB CTAIIMOHAPHBIX aAHAJIU3aTOPOB CO
CBOOO/IHBIM CJIMBOM
i Tepmopesucrop Pt-1000 B kopriyce u3 H/5K CTainu
Tepmonartui P-1000 co BTyJIKOH u kabemem C pazbemMoMm FQ s 20068

FQ

JIUJTEP-pH u JIMJIEP-Na
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IMPHUJIOKEHMUE 6.

MeToauKa NPUTOTOBJIEHUS] PACTBOPA JIEKTPOJIUTA VISl POTOYHOIO0 3JIEeKTPoaa
CpaBHEHHUSI.

PeakTuBBI U IPUHAJICKHOCTH:
— Kanuii xnopucteiit, xu 'OCT 4234-77;
— Boma muctummposannas mo I'OCT 6709-72;
— Konba mepuas 1000 cm® 2-ro 1. mo TOCT 1770-74;
— Boponka ¢unbrpoBansHas Bd-1-90 ITOP 100 # 2 co cTekIsIHHBIM (PUIBTPOM;
— Memanka marautHas [19-6110;
— Becsl ananutnueckue, HIIB = 500 r, morpemHocts +0,5 T
— CreknsiHHAas WIM NOJHMATUIECHOBas mocyna BMmecTuMocThio 1000 cM° ¢ IIOTHO
3aKPBIBAIOIICHCS KPBIIIKOW.

Jnsa npurotoBnenus 1 ymmrpa 3,0M pactBopa Xyiopuaa Kajaus BBIIOJHHUTH CIETYHOLINE
JICUCTBUS:

1. HaBecky xmopuaa kamus (223,6+0,5) r = 3,0M nepeHecTH B MEpHYIO KOJOy

BMecTtuMocThio 1000 CM3;

2. Honuthb B KOJIOY TUCTUIUTMPOBAHHYIO BOJY /10 METKHU;

3. IlepememaTy colepXMMO€ KOJOBI JO TIOJHOIO PACTBOPEHHMs] HA MArHUTHOM
MEIIIAJIKE;
OTunsTpOBaTh PaCTBOP Y€PE3 BOPOHKY (PHIIHTPOBATIHLHYIO;
st XpaHeHusl IEPEHECTH PACTBOP B CTEKIIIHHYIO WM MOJIU3TUICHOBYIO MOCYY C

IJIOTHO 3aKPBIBAKOIIENCS KPBILLIKOM.

A
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INPUJIOKEHUE 7.

NHCcTpyKIuM o XpaHeHH10, MMOJAr0TOBKE K padoTe MpoBepKe 3JIEKTPOA0B ISt
NOTEeHINOMETPHH.

XpaHeHue u

Moaeanb IIposepka PacrTBopsI qu1s
IJIEKTPOAA MOATOTOBKA K padboToCcnocoOHOCTH 00CJTy:KUBAHUSA
padore
pH  snextpoxas! | XpaneHue B | [Tonkmounts PH smextpon m | 0,1 M HCl —
2C-10602/7, 3C- | 3amMTHOM ANEKTPOJ CpaBHEHUS K | IS
10601/7 wu wux | KOImauke B | anekTpoHHomy 61oky (U]1). BBIMAUMBaHUS;
aHaJIoTH cyxom Bune wmw | [lorpy3ute  anextpombl B | OydepHbie
(mexomOuuupoBa | pactBope 0,1 M | Oydepnbiii pactBop pPH=1,65 | pacTBOpHI:
HHBIC, c | HCI. wm 1,68. Dnekrpox roroB k | pH=1,65 (1,68)
n3onoreHnuanbH | [lepen  paGoToii | paboTe, eciu DJIC | - MpoOBEpKa
ot TOYKOM | BBIIEPKATh ~ HE | DJIEKTPOJAHOW CHUCTEMBI paBHA | (KOHTPOJILHBIM
pHi=7,  Ei=-25 | menee 8 yacoB B | (mpu 20 °C): pacTBop) U
MB) pacteope 0,1 M |284+12 wmB, ecnam »saextpon | KaAIMOPOBKA;
HCI (nmocne | cpaBH. 3anonHeH 4,2 M KCl; pH =4,01; 6,86,
CyXOTo 278+12 wmB, ecmu »anexrpox | 9,18, 12,43 -
XpaHEHUs). cpasH. 3anoJyieH 3,5 M KCl; KaJIMOpOBKa.
274+12 wMB, ecnu »snekTpon
cpasH. 3anoyiHex 3,0 M KCl.
B npotuBHOM ciyuae, cienyer
MPOBEPUTH PabOTOCIIOCOOHOCTh
AJIEKTPOJa CPAaBHEHUS WIH, TIPU
UCITPaBHOM ANEKTPOJE
CpaBHEHHUs, 3amMeHuTh pH-
AIEKTPO.
DneKTPOIbI Xpanuts B cyxoMm | [Tocne BbIMAYMBaHUS B | 3amosHeHne
CpaBHEHMUS BUJIE win | pacteope  KCl  mpoBepuTs | asekrpoaa u
XJIOpCepeOpsIHbIE | 3aTIOJTHEHHBIM COTIPOTUBIICHUE ANIEKTPOJIa | IpoBepKa  (Ha
2Cp-10106, pactBopoM KCI ¢ | cpaBHECHMS. Jist ATOTO | BBIOOD):
OBJI-1IM3.1, KOHIICHTPAIMSIMHU | IOMECTUTh cosieBoii  MocTuk | 4,2 M KCIl -t
2Cp-10112, 3,0 M; 3,5 M uiu | anexktpoga B pactBop KCI, | amamus.  cpempl
OXCB-1 n wux|42M. n3meputh Myiaptumerpom DJC | ot 20 go 100 °C
aHaJIOTU! Ilepen  pabotoit | anexTpoaa, s3ateM | 3,5 M KCI -t
MPOTOYHOTO M | BBIJEPKATH IPOTEKAIOUIMI Yepe3 HEro TOK | aHaJlu3. CpPebl
HEMPOTOYHOTO HECKOJIbKO 4acoB | (0Hy Kji1emMMy — Ha BbIBOA | oT 5 g0 100 °C
THUIIA, B OJIHOM W3 |3yektpona, japyrylo — B|3,0 M KCI -t
3aII0JIHEHHBIE MIPUBEACHHBIX pacTBop KCI ). Ilo | ananu3. cpensl
pactBopom KCI| | pactBopoB (1ociie | u3MepeHHBIM IaHHbIM | OT -5 110 100 °C
CyXoro BBIYHCIIUTH BHYTpCHHEE
XPaHEHHUS). CONPOTHUBIICHUE ANEKTPOAA
R=U/I. Ono JIOJKHO
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coctaBiaATh He Oosee 20 kOm
st OCp-10112, 5Cp-10106,
OBJI-1M3.1 u 3CK-10617/7, n
He Oonee 5 kOm s DXCB-1.
B IIPOTUBHOM ciydae,
HEO0XO0IUMO 3aMCHHUTH
AIEKTPOJT WJId OYHUCTHUTD
COJICBOM MOCTHK. [[J11 0UHMCTKM
COJICBOTO MOCTHKA ero
MOTPYXKarT B
JTUCTUJUTUPOBAHHYIO BOAY |
kunarat  20-30  MuHyT, TIpHU
3TOM €MKOCTb 3JICKTPOJia U CaM
COJIEBOM MOCTHUK 3aIlOJHEHBI
KCI.

Ecnu conpotuBnenne B HOpME,

npoBeputh JJIC anekTpona.
Jlns ATOTrO MOKHO
UCIIOJIb30BATh 3aBEI0OMO
WCTIPABHBIN DIEKTPOL
CpaBHEHUs TOrO0 K€ THIIA,
HarpuMmep, 2Cp-10106.

[lorpy3uths coOJIEBBIE MOCTHUKH

0o00uX DJJEKTPOJOB B OIHY
E€MKOCTb, 3aITOJTHCHHYIO
pacTBOpOM KCI C

KoHIleHTpanueir 3,0M, 3,5 M
unu 4,2M, 1 U3MEPUTH PaA3HUILLY

2/1C AIEKTPOJIOB (onny
KJIEeMMYy BOJIBTMETpa — Ha
BBIBOJI [EPBOTO  BJIEKTPOAA,

IPYTYI0 — Ha BBIBOJ] BTOPOTO).
Ecnu pazanna 3/1C cocrasnsier
O6onmee 15 MB wu mnokazanus
HECTaOWIIbHBI, 3aMEHUTD
ITPOBEPSIEMBIN IIEKTPOJ.

Na-ceneKkTuBHBIC
AIEKTPOABI
DJINC 212/3,
9C-10-07 m wux
aHaJIOTH.

XpaHUTh B
pactBope 0,1 M
NaCl. B
JUTUTEbHBIX
nepephiBax
MeXIy paboToit
(Gonee CYTOK)
OMEIIATh
AIEKTPOJT B

[Tonxmrounts Na saekTpoa u
BIEKTPOT CpaBHEHHUS K
anekTpoHHOMY Os1oky (MJT).
[Torpysurs DIIEKTPOIBI B
KOHTpoJbHBIN pactBOop 0,1 M
NaCl Na-amektpoj rojeH, eciu
OJIC  >1eKTpOJHON CHCTEMBI
paBHa (ipu 20 °C):

90+20 wmB, ecaum snekTpon

0,1 M NaCl -
LTSI
BBIMAYMBaHUA,
OH xe
KOHTPOJIbHBIN
pacTBop U
0a30BbIN
pacTBop
KaJIMOPOBKH.

JJIA
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JAHHBIN PacTBOP.

cpasH. 3anoJyineH 4,2 M KCl;
84420 wmB, ecnu »nexrpon
cpagH. 3amnosHeH 3,5 M KCl;
80+20 w™MB, ecimm 3yeKTPOx
cpagH. 3anosaeH 3,0 M KCl;

B npotuBHOM ciyuae, cienyer
MPOBEPUTH PaOOTOCIIOCOOHOCTh
AJIEKTPOJIa CPABHEHUSI WJTH, TIPH
HCIIPAaBHOM AJIEKTPOIE
cpaBHEHMS, 3aMeHHThL  Na-
AJIEKTPOI.

KanmubpoBky
TIPOBOJISIT
CTaHJIaPTHBIM
pacTBopam,
IIPUTOTOBJICHHBI
M METOIOM
paz0aBieHus
6a30BOrO
pacTBopa.

10

pH  snextpomasl
KOMOWHUPOBaHH
bIE OCK-
10617/7, DCK-
10615/7

XpaHUTh B
pactBope 3,0 M
KCI. [lepen
paboToi
BbIIEpkKaTh B 0,1
M pactBope HCI
HE  MeHee 8
4acoB.

[ToakmouuTh  BJEKTPOI K
AIIEKTPOHHOMY OJIOKY.
[lorpy3ute ero B OydepHblii
pacteop  pH=1,65  (1,68).
DJIEKTPOJI TOTOB K paboTe, €Ciu
M3MEpPEHHAs O1C
OTHOCHUTEJTLHO  BHYTPEHHETO
AJIEKTPO/Ia CpPaBHEHHUS paBHA
(mpu 20 °C) 310+£20 mB.

B nmpotuBHOM crnyuae, cienyeT
IPOBEPUTH PAOOTOCTIOCOOHOCTD
AJIEKTPOJIa CPABHEHUSI WJIH, TIPH
UCITPaBHOM 3IIEKTPOJIE
CpaBHEHHUs, 3amMeHuTh pH-
AJIEKTPOI.

Ilpumeuanue: Coe8biM
MOCMUKOM OCK-10617
A6IAEMCsL NOTUMEPHAs NJeHKd,
8bIX00AWAsL U3 GHYMPEHHEll
yacmu 91eKmpooa Ha
HOBEPXHOCMb  UHOUKAMOPHOU
membpanvi. He npumenamup
YUCMKY C01€6020 MOCHUKA
KunAauenuem 6 oucmuiiame.
Inexkmpoo 3anoamen 3,0 M
KCl u ne nepezanonnsemcs.

30 M KCI -
JUTSL XpaHEHUS;
0,1 M HCl -
IS
BBIMAYMBAHUS;
OydepHbIe
pPacTBOPBHL:
pH=1,65 (1,68)
- poBepKa
(KOHTPOJIBHBIM
pacTBop) u
KaJIMOPOBKA;
pH = 4,01; 6,86,
9,18, 12,43 -
KaJMOpOBKa.
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