YCcTaHOBKa MarHMeBom
antlcor 3aWMTbI pr60npOBOAOB
OT BHYTPEHHEeN Koppo3umn

LNT—4H

Ha3sHavyeHue
YcraHoBka WWT-4H npegHasHadeHa Ans 3awutbl OT
Koppo3nn BHYTpeHHeM NOBEPXHOCTH CTarnbHbIX

TpybonpoBOAOB CUCTEM ropsiHero BO4OCHabXeHUs

3awmTa oT KOppo3un TpybonpoBOAOB OCYLLECTBNAETCA
BCneacTeme obpasoBaHus Ha Koppoanpyemon
MOBEPXHOCTU  YCTOMYMBBLIX  3ALUUTHBIX  MSIEHOK K3
NPUPOAHbBIX KOMMOHEHTOB KOPPO3VNOHHOW Cpefbl, KoTopble
BblAENATCA M3 BOAbl B MPUCYTCTBMM WOHOB MarHus,
obpasylowmxca npu  ero  aHoOHOM  PacCTBOPEHUMW.
[lononHuTenbHasa 3awmta AOCTUraeTcs 3a CYeT Co3daHuns
Ha BHYTPEHHEW MNOBEPXHOCTU TpybonpoBoAda KaTOLHOrO
noTteHumana.

Tok pacTBOpeHus aHoga W, COOTBETCTBEHHO, CTEMNeHb
3alWNUTbl pPeErynupyeTcsa no rnokasaHusM datymka noToka u
gatymka  kopposun.  Takum  obpasom,  BNuUsHWE
pacTBOPEHHOrO B BOAE KNCNOPOAa CBOAUTCA K MUHUMYMY,
4YyTO  MO3BONMSEeT  OTKasaTbCA  OT  TPaAWLMOHHOro
AeaspupoBaHns Un CUNUKaTUpOBaHMe BOAbI.

ObnacTb NpYMEHEHNS YCTAHOBKW: CUCTEMbl ropsyero
BOAOCHAOXEHUA XWUNbIX M MNPOMBbILSIEHHbIX OOBEKTOB
cpefHeN BENMNYNHDI.

MpMeHeHNe YCTaHOBKM MO3BOSMIUT CHU3UTb CKOPOCTb
obwen koppo3um TpybonpoBOAOB W MNpPOANUTb UX CPOK
Cnyx6sbl.

UcnonHeHune

YcTaHOBKa MarHMeBOW 3alumTbl TPyO6ONpoBOAOB OT BHYTPEHHeW koppo3un LWNT-4H
cXxemMatmyeckn wusobpaxeHa Ha pucyHke 1. YcTaHOBKa COCTOUT M3 YCTPOWUCTBA
pacTBopeHuss aHoga 1 n anekTpoHHoro 6roka 5. MarHueBbI aHoL 3akpensieH Ha
KpbILLKE KOpryca YyCTPOMCTBA pPaCTBOPEHUS N ANEKTPUYECKN U30NIMPOBaH. YCTPOMUCTBO
pacTBOpPEHMS aHOd4A MMeeT OBa naTpybka, BEPXHUMA U HWKHMKA C¢ dnaHuamu Dy100
Py1.6. Bxoa BOAbl OCYLLECTBNAETCA Yepe3 HUXKHUIN naTpybok.

Ha BxogHoMm naTpybke yCTaHOBMEHbl OAaTYMKM CKOPOCTU MNOTOKA 3 U CKOPOCTM
Koppo3uun 4. [JHO Koprnyca obopyaoBaHbl FOKOM C KpbIWKOW 7 Ans yaobcTtea NpoYnCTKN
W WapoBbiM kKpaHoM 8 pana cnveBa Bogbl. CoeguHUTENbHbIMW  NPOBOAHMKAMU
YCTPOMCTBO pacTBOPEHUS U AaTUMKM MNOAKNIOYAOTCS K 9NIEKTPOHHOMY OrOKYy.

OnNEeKTPOHHbLIM  ONOK npeacrtaBnaAeT cobon aBTOMATUYECKUIM PErynatop Toka
pacTBOpeHUss aHoda, KOTOpbIM ynpaBndeTcs curHanamu, obpasoBaHHbIMU  OT
N3MepeHnsa OByX NapamMeTpoB: CKOPOCTU KOPpPO3MM U CKOPOCTU noToka. CKOpoCTb
KOppO3umn onpenensieTca ¢ NOMOLLbK COOTBETCTBYHOLLEro AaTyuka M 9NEeKTPOHHOro
n3mepuTens CKopoctTun Kopposun. B ocHoBy paboTbl mameputens 3anoxeH meTon
NoNAPU3aUMOHHOro conpoTusnenmns. Mo pesynbtataMm U3MeEpPEHUN NOTOKA U KOPPO3un
yCTaHOBKa yCTaHaBnNMBaeT TOK pacTBOPEHNA MarHMeBoro aHoga B npegenax 0 ... 2 A.
Mepuognyeckn pesynbTaTbl M3MEPEHU 3anuCbiBalOTC BO BHYTPEHHIOK MNaMSATb
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9NeKTpoHHOro 6noka oTKyAa MOoryT ObiTb 3anucaHbl Ha SD-kapTy namsaTu ons aHanusa
paboThbl YCTAaHOBKW.

PaboTa ycTaHOBKM 3akno4yaeTcss B aBTOMATU4eCKOM BblGOpe Toka pacTBOPEHUS
aHoja B 3aBMCUMOCTM OT CKOPOCTM NOTOKa BoAbl B Tpyb6onpoBoae 1 CKOPOCTU KOPPO3nM
anektpogoB gartyuka. [lpy makcumanbHoOM pasbope BOAbl YCTaHOBKA AOSMKHA
BblAaBaTb MakcMMarbHbIN TOK pacTBopeHust aHoaa (2 A).

lMocne 3anycka YCTAHOBKM B TEYEHWE NPUMEPHO OOHOr0 Mecsua HenpepbiBHOM
paboTbl, CKOPOCTb KOPPO3MKn ByaeT NOCTENEHHO CHMXaTbCA. B ganbHelnwem yctaHoBKa
OyneTt nogaepXxuBaTtb 3TOT YPOBEHb KOPPO3UKN 4O NOSIHOMO M3HOCA aHoAa.
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PucyHok 1 — Cxema yctaHoBkn WNT-4H: 1 — npmubop pactBopeHusa aHoga; 2 —
aHog A-2; 3 — gatymk ckopocTtu notoka [l1-2; 4 — gatymk ckopocTtu kopposum OK-1;
5 — anekTpoHHbIM 6nok BAL-2H; 6 — Kpbiwka noka; 7 — WwapoBon KpaH; 8 — dnaHubl
Dy=100, Py, = 1,6 Mla.

OCHOBHbIe TEXHUYECKNE XapaKTePUCTUKKN

KoahpmumneHT 3amThbl OT KOPPO3UK — HEe MeHee 4;

Mnowaagb 3awmwaemon nosepxHoctn — 1500 M2

Mmopaenuyeckoe gaenexHne B cucteme — go 1,6 Mrla;

Temnepatypa B cucteme — o 80°C;

MponyckHasi cnocoBHOCTb YCTPONCTBA pacTBOPeHust aHoga — oT 15 go 30 m3/vac;

MakcnmanbHbIM TOK pacTBOpeHust aHoga — 2,0 A;

MaTtepuan aHoga — marHmeBbie cnnasbl MIM1-1 (MI1-2), MJ1-5 (MJ1-15) nnu 4nctbin

MarHun mapku MI-90;

e [IlMTaHMe yCTaHOBKW - OT CETM NepeMeHHOro Toka HanpshkeHnem 220 B, yacTtoToun
500w

¢ [loTpebnaemasa MoLwHOCTb - He 6onee 80 BT;

e [@abapuTHble pa3mepbl N Macca YCTPOMCTBa pacTBOPEHUsT aHoda: WwWupuHa - 470 mm;
BblcoTa - 930 mm; annHa — 275 mm; macca - 30 kr;

e [@bapuTHble pa3mMepbl U Macca anekTpu4eckoro Lwkadga: wupuHa — 105 mm; BbicoTa
— 310 mm; annHa - 280 mm; macca — 4 Kr;

e OO6Lwas macca ycTaHOBKN — 34 kr;



e Cpok cnyx0bl ycTaHOBKM — He meHee 10 neT.

MoHTax 1 noaknioYeHne ycTaHOBKU

YCTpOMCTBO pacTBOPEHUA MarHMeBOro aHoga C AaTyMkaMu MoToKa U KOppo3uu
MOHTMPYETCS B TEMMOBOM MyHKTe Ha TpybornpoBoge ropsiye Bodbl B GamnacHyro
NVHUIO BOKPYr 3aaBwxkum (puc. 2). Ona ypobctBa B MNonb3oBaHUM [0 U nocrne
YyCTPOMCTBA YyCTaHaBNMBalTCA [BE [OMNOMHUTENbHbIE 3a0BWXKKN. ONEKTPOHHbIA 6ok
MOHTMpYyeTCcs B6Nu13n B 3aMTHOM Lwikady (puc. 3).
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PucyHok 2 — Cxema o6BsaA3kn ycraHosku WNT-4H: 1 — nogorpeBatens BoAbl; 2 —
YCTPOWCTBO PacTBOPEHUS aHoda; 3 — BXOAHAs 3aABWXKKa; 4 — AaTYMK CKOPOCTU NOTOKA;
5 — bannacHaga 3agBukka; 6 — ncxogHas 3aaBuKKa.
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PucyHok 3 — Cxema oanektpudeckoro MoHTaxa yctaHoBku WWNT-4H: 1 — wkad
3aLUNTHLIN, 2 — BNoK anekTpoHHbIN B3ALLU-4H, 3 — 3akpbIThi KOPOO, 4 — 4ATYMK CKOPOCTU
NnoToka, 5 — KOHTaKTOp aHoga, 6 — AaTyMK CKOpPOCTUM KOppo3uu, 7 — YCTPOUCTBO
pacTBOpPEHNS aHoAa.

MpoMmbILlfeHHble UCNbITAHUA MarHMeBOro MeToAa 3aWuThbl

[MpoMbIWNEHHbIE UCMBITAHUS MarHMeBOro Metoda 3awuTbl OblNn NpoBedeHbl B
nepuog 1994-1999 rogbl. Ha 45 CTBIT r. KpemeHuyr 6bi5io0 yctaHoBneHo 6onee 80
yCTaHOBOK MarHveBoW 3almuTbl. B xoge ucnbiTaHun BbINo yCTaHOBMEHO, YTO Ha BCEX
0bbeKkTax CKOPOCTb KOPPO3MM CTabunbHO CHUXaeTcsa B 4-5 pas 3a nepsbin MecsL, (puc.
4). B uenom, 3a 6 net paboTbl ycTaHOBOK aBapunHOCTb B cuctemax BC cHuaunach
6onee 4yem B 10 pas (puc. 5).

o
o)

0,55
0,5
0,45
0,4
0,35
0,3
0,25
0,2
0,15
0,1
0,05

LUBuakicte Kopoa3ii, MM/pik

0 12 24 36 48 60 72 84 96 108 120

Yac 3axucrty, ooom

PucyHok 4 — 3aBUCMMOCTb CKOPOCTU BHYTPEHHEN KOPPO3un TpybonpoBoda OT BpeMeH
npu NPUMEHEHUN MarHMEBOW 3aLLNTHI.
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PucyHok 5 — [InHaMnka yMeHbLUEHNSA aBapuMNHOCTM NO rogamM B CUCTEMaX ropsivyero
BOAOCHabXeHMsA npy npuMeHeHnn yctaHoBok LT (KpemeHuyrtennokoMMyHaHepro).
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[MpoBedeHHbIN pacyeT SKOHOMMYEcKOM IPAEKTUBHOCTU OT  BHeOpeHUs
ycTaHoBOK. OB6LWMN 3KOHOMMYEeckMA adpdekT OT BHeapeHus 87 net Ha 1999 rog
coctaBnan 1,15 MIH rpH., a CPOK OKynaemocTn ogHon yctaHoBku 10,3 mecsua.
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