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OnpepeneHne ypoBHA XNAKOCTN
C MOMOLLbIO NIEKTPONPOBOAHbBIX

CTep>XHEeBbIX AaTYUNKOB YPOBHA
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« PerynupoBaHue ypoBHs ans
aBTOMATU3POBAHHOIO YNpaB-
NeHnA npoueccom (Hanpumep,
[03MPOBAHNE XKNAKOCTHN)

KoHTporb ypoBHA, He06X0ANMBII
ANA NpefoTBpaLleHnA BbiXxoda 13
CTPOA BCTPOEHHOTO B pe3epByap
obopynosaHuA (HarpesaTtenei,
HaCcoCOB), BbI3BaHHOI0 Tak1UMU
npuYrHamu, Kak pabota BCyxy!o,
Harpes 6€3 fOCTaTOYHOrO YPOBHA
XKMAKOCTY, @ TakxKe BO n3bexxaHne
repenvBa TeXHONOrNYecKkom
XKMAKOCTY 13 pe3epByapa.

C NoMoLLbIO CTePXKHEBbIX aTUNKOB
YPOBHS BO3MOXHO OCYLLIECTBUTb
HaZeXHoe ynpasieHne U KOHTPO-
NPOBAHE YPOBHS XUAKOCTU B
pe3epsyape. Tak Kak [aTunKu
YPOBHSA ABNATCA TONbKO NaccuB-
HbIMU CEeHCOpaMu, HeobXxoAMMO
MOAKMI0UEHNE COOTBETCTBYIOLIMX
3NeKTPOHHbIX KOHTPOJNEPOB.

DYHKLMOHMPOBaHMNE CTEPXKHEBbIX
[aTuYMKOB YPOBHS OCHOBAHO Ha
NpuHLMNe NPOBOAUMOCTY, 1
MCMONb30BaTbCA OHU MOTYT TONBKO
B 3/1EKTPOMNPOBOLAALUMX XKULKOCTAX
(npoBoaUMOCTb > 4 MKCM).

Kak npaBuno, Hanuune npumecen
VI OTJIOXKEHWI CONen B pesep-
Byape He OKa3blBaeT HEraT1BHOIO
BNUAHWA Ha paboTy CTEPXKHEBBIX
[aTUMKOB.
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Ecnn pasHuua B gnvHax mexay
CTEPXHAMU AaTunKka bygeT
COCTaBnATb He MeHee 60 MM, TO

3TO NO3BOMIUT NPEAOTBPATUTL
BO3MOXHOE 06pa3oBaHMe ocafiKka
MeXay KOHLaMM CTEpXKHEN
JaTymka.

Mpw paboTe c HeEaNEKTPONPOBO-
AVMBIMU XXKUAKOCTAMU, UK C
XUAKOCTAMU C OUEHb HN3KOM
NPOBOANMOCTbIO, FAe NPUMEHeHMe
CTep>KHeBbIX AaTYMKOB YPOBHS
HEBO3MOXHO, peKoMeHyeTcs
MCMoNb30BaTh NOMIABKOBbIE
[aTuUMKM YPOBHS.

CTep>KHeBble AAaTUMKU YPOBHS
BOCTYMHbI B Pa3NINYHbIX BEPCUAX
UCMONTHEHNA:

+ OT 2 0 5 30HA0B ANA N3MepeHna
OT OJJHOTO 10 YeTbIpex
Pa3nuNYHbIX ypOBHel

n

+ CO BCTPOEHHbBIM JaTUKOM
TemnepaTtypbl unu 6e3 Hero

C noMOLLbIO COOTBETCTBYHOLLETO
3NEeKTPOHHOrO KOHTPOJIepa Ha
30HAbI NOAAETCA HU3KOoe
HanpaXeH1e NepemMeHHOro TOKa.
3aTeM TOK NpOTEKaeT OT INEeKTPO-
NPOBOANMbIX KOHLIOB 30H/0B,
Yepes 3/1EKTPONPOBOAALLYIO
XKUAKOCTb K 3neKTpoay
CpaBHeHUs, Tak Ha3blIBaeMOMy
3asemnaioLlemy ctepHio. B
pe3ynbTaTe aneKTpuYecKan Lernb
3amblkaeTcA. Kak Tonbko ypoBeHb
KNOKOCTK ynafdeT HNXe KOHYKMKa
OAHOrO 30HA], SNeKTpUYecKas
Lienb pa3mMblKaeTCA. NEeKTPOHHbIN
KOHTpONep oLeHNBaEeT 3Tn
pe3ynbTaThl KaK «NpoTeKaHue
TOKa» U KaK «OTCYTCTBUE
npoTeKaHuA ToKa.
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3a3emnaioLumii cTepeHs ——>

[lnuHa crepxHa

JlnnHa crepxHA

[lnuHa crepxHa

CrepxHeBble Aatuuk ypoHa NS ¢ knemmOO D kopnycom LC

Pa3mep 3a3emnAtoLLero CTepHs,
KakK MUHUMYM [OMKEH COOTBETCT-
BOBATb AJINHE CaMOro A/IMHHOIO
30HAa. [INA CTep>KHEBbIX AaTUYMKOB
YPOBHsA € nokpbiTuem n3s PTFE, y
KOTOPbIX PacCTOAHNE MEXLY
MeXay KOHLLaMu camoro
KOPOTKOTO 1 CaMOro AJINHHOFO
30Hgaa npesbiwaeT 1000 mm,
Heo6XoAVMO NPeayCMOTPeTb
LOMNONHUTESbHbIN 3a3eMNALWNIA
CTEPXKEHD.

B MeTannuueckux, aneKTponpo-
BOAALLMX pe3epByapax MOXHO
0TKa3aTbCA OT NPUMEHEHUA
333eMNAIOLIErO CTEPXKHS, eC/N
KIieMMa 3a3eM/IeHnsA NMoAKNoYeHa
HEMOCPEeACTBEHHO K pe3epBayapy.

[lna Toro uto6bl NPeaoTBPaTUTDL
KacaHue CTepXKHeln apyr o
ApYyra, Ha JaTYnKn C ASIVHOWN
30HA0B 300 MM 1 6onee
YCTaHOBNMBAIOTCA PacropKu 13
PTFE.
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CTepHeBble AaTUMKLN YPOBHA
AOCTYNHbI C MaNEeHbKUM
KnemmHbIM Kopnycom LC n3
noaunponuneHa (M) nan LC/L
13 nonvsunngeHdTopuga (MBAD)
1 6OIbLUMM KIEMMHBIM KOPMYyCOM
BC (MM) nnn BC/L (MBAD).

CrepkHeBble AaTUMKU YPOBHA C
KneMMHbIM Kopnycom BC moryT
ObITb YCTaHOBIEHbI Ha KPato
pe3epByapa C MOMOLLbIO
pepxatensa HB (MM) nnin HB /L
(MBA®) unwn Ha TpaBepce ¢
MCMONb30BaHNEM MaHXeTbl Ans
MOHTaxa EM unu pukcmpyrollein
MaHeTbl HM.

[aTunKm ypOBHS € KNEMMHbIM
Kopnycom LC KpenaTcs Ha Kpaio
pe3epByapa C NOMOLLbIO
nepxatensa HL (MMN) wan HL/L
(NMBA®), unn Ha TpaBepce Npu
nomoLLy GUKCHpyioLien
MaH>eTbl ML.
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[Jlatunk Temnepatyppl —————————— >
Marepuan crepHeBOro 30Haa MoxpbiTne Makc. Temneparypa XuaKocT1
ByKBeHHbli Kopy Martepuan Temnep. patumka (B cnyyae NT) ‘[
K  PTFE- KomnayHa PTFE, uncro Genbiii PFA 100 °C
B Hepxagetowas ctanb (Mat. N2 1.4571) PTFE, uncto 6enbiit PFA 90 °C P J A 4
T  Tutan (Mat. N23.7035) PTFE, uncto 6enbiit PFA 90 °C W {
3asemnaloLLuii cTepeH —————>
O6wasn nHpopmaLaA 0 AOCTYNHbIX CTEPXKHEBbIX AaTUlKaX YPOBHA \ 4
TouKku nepeknoyeHnsa onpeaensaTca pa3snnyHoOn AJIMHON
M3MepPUTENbHbIX 30HAO0B Y MOTYT ObITb 3MEHEHbI 3aKa3UMKOM MyTem
0Tpe3aHusA CTePXKHSA [0 TPebyeMoi AnnHbI (HEBO3MOXHO B Clly4yae
CTepxHeBble AaTunk ypoHA NT ¢ knemmHbIM Kopnycom BC
MCNonb3oBaHusA 30HA0B 13 PTFE).
Konunuecrso ypoBHei 1 2 3 4
KonuuecrBo 30HA0B 2 3 4 5
[AaTyunK ypoBHA NS2 NS3 NS4 NS5
Aatunkyp €O BCTPC
AaTYMKom Temnepatypbi Pt 100 NT2 NT3 - -
Bepcua BC Bepcusa LC
KnemmHbin kopryc BC 13 11 HebonblLwUoii KneMMHbI Kopryc
MCnonb3yeTca Npu KabenbHoOM LCuw3 MM unn LC/ L n3 NBAO
NOAKOYEHNN 1 B COOTBETCTBUN MCMONb3yeTcs Npu KabenbHOM
¢ EN 60529 nmeet cteneHb NoAKOYEHUN 11 B COOTBETCTBUN
3awutbl IP 65 (3awuTa ot cTpym c EN 60529 nmeer creneHb
BO[bI). 3awwmrbl IP 65 (3awwmTa ot cTpym
B cnyyae BbicoKom TemnepaTypbl BOfbI).
(temnepatypa xugkoctn > 80 °C)
VAN NPV BO3AEICTBUN CUNBHO MogknioueHne aneKTponuTaHUA
OKNCNAIOLNX XIMHECKVX nocne OTEVRAIBANYIA KprLUKM CTepXHeBbie AaTYUKW YPOBHA, NCNOMb3yeMbie B COMETaHNN
BeLLeCTB (HanpuMep, SMeKTPO- KNEeMMHOrO KOpryca C MOMOLLbIO P A YPOBHS, Y 3
MOHTAKHOrG KNoua NOCTYAEH C3NEeKTPOHHBIM 060pY/I0BaHNEM, FrapaHTUPYIOT GesonacHblil
JINTbl XPOMMPOBAHKA VAN Aocty
KJIEMMHbIN 610K 1S MOAKIoYeH NS KOHTPONb 1 MOHNTOPUHT OCHOBHbIX NAapamMeTpoB npouecca.

pactBopbl HNO3) fonkeH
MCNONb30BaTbCA KNEMMHbIN
kopnyc BC/L n3 MBAOD.

3N1eKTponpoBoaos.

Bbl60p 3JIeKTPOHHOro oGopynosava ANA perynnpoBaHnA N KOHTponA
Tunbl cTepXKHEBbIX AaTYNKOB YpoBHA
NS2 NS3 NS4 NS5 NT2 NT3
O6opyaoBaHue AnA KOHTponsa

OTcnexviBaTenb ypoBHA ETS100 ETS200 - ETS410 ETS100 ETS200
OrpaHnunTens Temnepatypbl - - - ETB100 ETB100

0O6opyaoBaHMne AnA perynnpoBaHmns
KoHTponnep ypoBHs - ENR200 ENR300 - - ENR200
KoHTponnep Temnepartypbl - - - - MTR MTR





