JNeKTPOonpPoBOAHbIe

CTep)XHeBble
AATUUKMN YPOBHSA

YpoBeHb KUAKOCTY B pe3epByapax
TeXHONOTMYECKMX YCTAHOBOK U B EM-
KOCTAX NS XpaHeHUs HeobXoMO
NOCTOAHHO U3MEPATL W OTCNIEXNMBATH
C LeNblo KOPPEKTMPOBAHWA He-
XenaTeflbHoro U3mMeHeHUs ypoBHs,
BCNeACTBME UCMAPEHUA 1 YHOCa
TEXHONOMMYECKOW XNAKOCTU. B cBA3M
C 3TUM CyLLeCTBYIOT [BE 3ajauN:

« PerynvpoBaHve ypoBHsa 1A aBTo-
MaTU3MPOBAHHOIO yNpaBneHna
npoLeccom (Hanpvmep, 4O31poBa-
HWE XMAKOCTN)

.

KOHTPOJb YPOBHSA, HEOOXOAUMbIi
ANA NpefoTBPaLLeHMA BbIXOAa 13
CTPOA BCTPOEHHbIX B pe3epyap
npubopoB (HarpesaTeneil, Haco-
COB), BbI3BAHHOTO TaKUMW NPUUMHA-
MW, Kak paboTa BCyxyto, Harpes 6e3
[0CTaTOYHOTO YPOBHA XIUAKOCTH,

a TakXe BO M3bexaHwe nepen1ea
TEXHOMOMMYECKOro pacTBopa 13
pe3epByapa.

C NOMOLLbIO CTEPXKHEBBIX JaTUMKOB
YPOBHA BO3MOXHO OCYLLECTBUTL
HafleXXHOe ynpaBneHue 1 KOHTPON-
JIMPOBaHWE YPOBHA XMNOKOCTM B
pe3epByape. Tak Kak AaTuynku ypOBHA
ABNAIOTCA TOMBKO NACCKBHBIMM
CeHCopamm, He0OX0AMMO NOAKM0Ye-
HVIe COOTBETCTBYIOLMX SNEKTPOHHbIX
KOHTPONNEPOB.

CTepKHeBble 1aTYMKM YPOBHA pabo-
TaloT Ha I'IpI/IHLlI/II'Ie I'IpOBOLlI/IMOCTM,

a 3HAUMT, UCMOMb30BATLCA OHW MOTYT
TONbBKO B 3NEKTPUUECKM NPOBO-
OVIMbIX XXMAKOCTAX (TPOBOAMMOCTb
>10MKCMm).

Kak npasumno, Hannuve oTNoXeHwni
VAN NPUMECeNt B pe3epByape He
OKa3blBaOT HEraTVBHOIO BIUAHNA
Ha GYHKLMOHMPOBAHWA CTEPKHEBBIX
[aTUMKOB.

Ecnv pasHmua B AnvHax Mexay
CTePXKHAMM AaTurKa byaeT co-
CTaBNATb He MeHee 60 MM, TO 3TO
NO3BOAWT NPEOTBPATHTL BO3MOX-
HOe 06pa3oBaHVie 0CaKOB MeXy
KOHLIaMW CTEPXKHEN AaTukKa.

Mpw paboTe C He 3neKTPONPOBOAN-
MbIMU KUAKOCTAMMY, WU C KUAKOCTA-
MW C OUYEHb HU3KO NPOBOAMMOCTbIO,
rae npyMeHeH e CTepXKHEBbIX
JATUNKOB YPOBHSA HEBO3MOXKHO, Mbl
peKoMeHIyeM MCMosb30BaTh Mo-
MNaBKOBbIE AATUMKY YPOBHA.

CTepikHeBble JaTYMKL YPOBHS
LOCTYMHbI B PA3NNYHBIX BEPCUAX
VICMOMHEHMA:

« OT 2 10 5 30HAO0B ANA U3MEPEHUA
OT OAAHOTO 10 YETbIPEX PA3NNYHbIX
ypOBHel

n

+ C Uy 6e3 BCTPOEHHOTO IaTUMKa
TemnepaTypsl

C NOMOLLbIO COOTBETCTBYIOLLETO
3N1EKTPOHHOTO KOHTPOJIEPa Ha 30H-
bl NOAETCA OTHOCUTENBHO HU3KOE
HanpsXeHWe NepeMeHHOro ToKa.
3aTem TOK NPOTEKAET OT 3NeKTPO-
MPOBOAMMbIX KOHLIOB 30H/I0B, Yepe3
3N1EKTPONPOBOAALLYIO XIAKOCTb K
INEKTPO/Y CPaBHEHUS, TaK Ha3biBae-
MOMY 333eMAIAIOLLEMY CTEPXKHEBOMY
aneKTpozy. B peynsrate anekTpuye-
CKaA Lienb 3aMblkaeTcs. Kak TonbKo
YPOBEHb XMAKOCTY YNAAET HIXKe
KOHUVKa OZIHOTO 30H/3, 3NeKTprye-
CKaf Lernb Pa3MbIKaeTCcs. dNeKTPOH-
HbI KOHTPONNEP OLEHNBAET 3TU
pe3ysbTaThl KaK «NpoTeKaHyie TOKa»
N Kak <<OTCyTCTBMe I'IpOTEKaHI/Iﬂ
TOKa».

3a3emnaioLumii cTepeHs ———>
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CrepxHeBble aaTuuki ypoHa NS ¢ knemmoBbim kopnycom LC

Pa3mvep 3a3emMNAloLLEero CTePXKHA, Kak
MVHVMYM [JOSKEH COOTBETCTBOBATL
A/MHE CaMOro AMHHOTO 30HAa. Ecin
PaCCTOAHVE MEXAY KOHLaMM Camoro
KOPOTKOTO M Camoro ANYHHOTO 30HAA
npesbiwaet 1000 Mm, B CTepXKHe-
BOM AaTuviKe YPOBHA AOMKHO ObITb
NpeaycMOTPEHO Hanuuve AONONHN-
TeNbHOTO 333eMAAIOLLETO CTEPMKHA C
nokpbiTnem u3 PTFE - KomnayHaa.

B meTanamueckux, 3neKTponpoBoaa-
LMX pe3epByapax MOXHO OTKa3aTbCA
OT NPUMEHEHNA 3a3eMNIALLEro
CTepPXKHA, CAIV KNeMMa 3a3eMeHns
NOAKIIIOYEHa HenoCpesCcTBeHHO K
pesepsyapy.

[insa Toro yTobbI NPEAOTBPATATL
KacaHvie CTepxHew Apyr o Apyra, Ha
NATUNKK C ANnHOM 30H408 300 MM

v Bonee yCTaHOBAEHbI PACMOPKM U3
PTFE.

CrepxKHeBble AaTUMKL YPOBHA [0O-
CTYMHbI C MANEHbKIM KIEMMOBbIM
kopnycom LC (13 PP) mnn n LC/L
(13 PVDF) v1 60AbWMM KNEMMOBbIM
kopnycom BC (13 PP) naun BC/L (13
PVDF).

(TepkHeBble AaTUYMKI YPOBHA C
KnemmoBbIM Kopmycom BC moryT
6bITb YCTAHOBNEHDBI Ha Kpato pe3ep-
Byapa C nomolLbto aepxatena HB
UN Ha Tpasepce C NCNOSb30BaHVEM
MaH>KeTbl 118 MOHTaxa EM nnu
drkcmpytoLLeit MarxeTbl HM.

[laTunKm ypoBHA C KNEMMOBbIM
kopnycom LC kpenaTca Ha Kpalo
pe3epByapa C MOMOLLbIO iepxaTens
HL (13 PP) unn HL/L (13 PVDF), unu
Ha TpaBepce Npu NOMOLLN QUKCMPY-
foLen maHxeTbl ML.
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JNeKTPOonpPoBOAHbIe
CTepXHeBble
AAaTUYMKUN YPOBHA

CTepXKHeBble JaTUMKM YPOBHA
V3rOTaBNMBAIOTCA U3 PA3NYHBIX
MaTepuasnos, YTo No3gonaeT obecne-
UNTb ONTUMANBHYIO YCTONUYMBOCT

K XMMUYECKOMY 1 TEPMUYECKOMY
BO3/ENCTBUIO.

CHEI.II/I(IWIKaI.IVIﬂ CTaHAQPTHbIX MaTepunanoB N3rotoBneHNA

Marepuan cTepiHeBoro 3oHaa MokpbiTne Makc. Temnepartypa }uaKocti

ByKBeHHblil Kopy Matepuan Temnep. patumka (B cnyyae NT)
K  PTFE- KomnayHa PTFE, uncro Genbiii PFA 100°C
B Hepxasetowas ctanb (Mat.N2316Tl)  nonuoneduH (PO) PP 70°C
B/9 Hepxagetowasn ctanb (Mat. N°316TI)  PTFE, uncto 6enbiin PP 90°C
T  Tutan (Mat. N23.7035) PTFE, uncro Genbiit PP 90°C

0630p AOCTYMHBIX CTEPXKHEBbIX AaTYNKOB YPOBHS

Toykw nepekioyeHna onpeaenATCA PasnUUYHON ANMHOM U3MEPUTENHBIX
30HA0B V1 MOTYT ObiTb M3MEHEHbI 3aKa34UMKOM MyTem OTPe3aHusa CTEPXKHA A0
Tpebyemoi ANVHbI (HEBO3MOXHO B Clydae MCMOMb30BaHNA 30HA0B 13 PTFE).

Konunuecteo ypoBHei 1 2 3 4

KonunuyectBo 30HAOB 2 3 4 5

30HAbI YypOBHA NS2 NS3 NS4 NS5

30HAbI YPOBHA CO BCTPOEHHBIM

AaTYMKoOM Temnepatypbi Pt 100 NT2 NT3 NT4 NT5
Bepcua BC Bepcua LC

Knemmogbiit kopnyc BC 13 nonu-
nponuneHa PP, ¢ TepmmHanom ana
NoAKNtoueHrem Kabens, cTeneHb 3a-
Wbl IP 65 (3aLmTa OT BO3ENCTBUA
BOAAHbIX CTPY NobOro Hanpas-
neHuns) B cooTBeTcTBIN C EN 60529.
B cnyyae Bbicoko Temnepartype
(>80°C) unm npu BO3REACTBIN
CUNBHBIX OKMCUTENel (Hanpumep,
3NeKTPONNTOB XPOMUPOBAHWA UK
pactopa HNO,) AoKeH 1Cnosb3o-
BaTbCA knemmoBbli kopryc BC/L (13
nonveuHUNaeHdTopKaa PVDF).

ManeHbkni knemmoBbiv kopnyc LC
(13 nonunponunexa PP) nan LC/L
(n3 PVDF) ¢ TepmuHanom ansa noa-
KNioueHna kabens, Bz 3aLmtol [P 65
(3aLwwmTa OT BO3LENCTBIA BOAAHBIX
CTPy¥ NMobOro HanpasneHus) B COOT-
BetcTBUM C EN60529.

MopknioueHue Kabens

ﬂ,OCTyI’I K MeCTYy 3aKpenneHna
KNnemMm Ana nogxkntoveHna nposoaos
OCYLLECTBIAETCA NyTEM OTKPbITUA
KPbILWKK KNEMMOBOTIO KOpmnyca C Nno-
MOLLbIO MOHTaXHOrO K/lto4a.

“~  KnemmoBblil K6'pny_c.BCv —b|

[latuvk Temnepatyppl —————————9»
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3a3emMnAloLLuii CTepKeHs ————> l

CrepxHeBble aatuuki ypoHa NT ¢ knemmoBbim kopnycom BC

CTepikHeBble aTYMKL YPOBHS,
CMOSIb3yemble B COUETaHNH C IneK-
TPOHHbIMM KOHTPOAIEPamMu, 0be-
cneyusatoT 6e3omnacHoe yrnpasneHie
11 KOHTPOMNMPO- BaHUE BaXKHEMLIUX
napameTpoB npoLecca.

Bbi60Op 3NeKTPOHHOro 060py0BaHIA AJiA YNPABIEHUA U KOHTPONSA

0O6opynoBaHue ANA KOHTpOna
Mpubop KOHTpoNs ypoBHsA
OrpaHuumTenb Temnepatypb

O6opyn Anaynp
KoHTponnep yposHs
KoHTponnep Temneparypsi

ETS100

NS2 NS3

ETS200

ENR200

Tunb! cTepXHEBbIX AATYNKOB YpoBHA

NS4 NS5

- ETS410

ENR300 -

NT2 NT3 NT4 NT5
ETS100 ETS200 - ETS410
ETB100 ETB100 ETB100 ETB100

- ENR200 ENR300 -
MTR MTR MTR MTR




