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1. OBLLAA XAPAKTEPUCTUKA YCTAHOBKH

1.1 YcrtaHoBka BogoouuctHas cepum "llensep” Tuna RO npegHasHaveHa anst OMMCTKU U CHUXKEHUS
obwen MnHepanusaLumm BoAbl NOA3EMHbIX U MOBEPXHOCTHbIX MCTOYHUKOB XO35IMCTBEHHO-MUTLEBOrO BOAO-
cHabxeHusa no CaH-NMuH 2.1.4.1074-01.

1.2 K akcnnyaTtaumMm yCTaHOBKWM LOMYCKAKTCA COTPYOHMKA M MOfb3oBaTeny, O3HaKOMWBLUMECS
C HaCTOSILLUM PYKOBOACTBOM M MpoLleLlne NHCTPYKTaxX.

1.3 Bo mn3bexaHne Bbixoga U3 CTPoA MeMOpaHHbIX OUMbTPYIOLLNX 3NEMEHTOB He AdomnycKaeTcs
nogaya ropsiden Bogbl C TeMnepaTypon Bbille 40°C.

1.4 Komnnekraums yctaHoBok cepuun "lensep” Tuna RO MOXET MEHATbLCS B COOTBETCTBUM C Tex-
HUYECKMMU YCMNOBMAMM U NoXenaHnsMmn 3akasyuka.

1.5 B cBs13M ¢ nocTosiHHOM paboTon MO YCOBEPLUEHCTBOBAHWMIO YCTAHOBOK cepun "lensep” Tuna
RO, BO3MOXHbI OTANYUSA YCTAHOBOK OT JAHHOrO PyKOBOACTBA, HE BIMSIOLWINE HA UX TEXHUYECKNE XapaKTe-
PUCTUKM 1 PYHKLUNOHANbHbIE BO3MOXHOCTW.

TexHu4yeckas XapakTepucTuka yCTaHOBKMW.

TemnepaTtypa ucxogHowu Boabl — OT +5°C ao +40°C

HomunHanbHasi Npon3BoaMTENBHOCTL (MpU TemnepaType +25°C): - 9* M*/yac
MoTpebneHne ncxoaHom Boapbl B pexxume punbtpaumm — 12-15** M>/yac

O6BbéMm cbpacbiBaemMoro B ApeHax KoHUeHTpaTta — 3-6** m3*/yac

MabapuTHble pa3mepsbl: BbicoTa — 1700 mm, rnybuHa — 800 MM, wnpumHa — 3700 Mm
Paboyee paBneHne — 8 — 12 bar

HanpspkeHne nutanusa — ~380 B, 50 My

MoTpebnsemasn mowHocTb — 11,0 kBT

Macca ycraHoBkn — okorno 700 kr

* Npon3BoANTENBHOCTb YCTAHOBKM MOXET OTNMYaTbCS OT NPUBEAEHHbIX 3HAYEHWI B 3aBMCMMOCTU OT TEM-
nepaTypbl MCXO4HOW BoApbl. [pn yMeHbLUEHUM TemnepaTypbl BoAbl NPOWM3BOAUTENBHOCTb YMEHbLUAETCS
(cm. MpunoxeHue 1).

** 3aBMCUT OT NapamMeTpOB UCXOOHOW BOAbI.

Tpe6GoBaHus K Ka4eCTBY UCXOQHOW BOAbI.

KauecTBO ncxogHom BoApbl, MOCTyNalLWen B YCTAHOBKY, AOJPKHO COOTBETCTBOBaTb TpeboBaHWAM
FOCT 2761 (tabnuua 1):

Tabnuua 1.

Ne n/n lNMokasaTenb, ea. N3M. BennynHa nokasarens
1. O6wasn MuHepanusauus, Mmr/n He 6onee 2000
2. MyTHoCTb, EM® He 6onee 1,0
3. pH 3+10
4, CopaepxaHue cBoboaHOro xnopa, 03oHa, Mr/n He 6onee 0,1
5. HedTenpoayktel, Mr/n OTCYyTCTBME
6. O6uas KecTKoCTb, Mr-3KB/n He 6onee 0,5
7. CogaepxaHue xenesa, Mr/n He 6onee 0,1
8. CopgeprkaHve mapraHua, mr/n He 6ornee 0.1
9. CogaepxaHune KpemMHusi, Mr/n He Gonee 1,0

lMpumeyaHue. Npu obweli MmuHepanusayuu ucxodHol 8odbl bonee 2000 ma/n 8bix0dHbIE Na-
pamempbl ycmaHo8KU Mo2ym 3aMemHO omsiu4yambCsl Om 3asi8/ieHHbIX 8 racriopme. B amom
criydae Ors YMOYHEHUsS] 8bIXOOHbIX MapamMempos8 ycmaHo8Ku Heobxodumo npedocmasumb
ronHbIl aHanu3 ucxodHol 800kbl.



2. KPATKOE ONMMCAHUE YCTAHOBKH

¢unbTpaT KOHUEHTpaT

Bnok ,T' I

ynpasneHuna PA1 POZ

Mem6paHHbIN
6nok

K5

ncxopaHas . e
Boga T
K1
K2
OK2 Hacoc Bbicokoro . K6
nasneHus o

Puc.1 O6wuli sud ycmaHoeku.
O6wuin cocTaB yCTaHOBKM:

YcTtaHoBka obpaTHOro ocmoca cepum "l'ensep” coOCTOUT U3 CReayoLmX arnemeHToB (puc.1):
e MembpaHHbIl 6110K;

Hacoc Bbicokoro gaBneHus;

Bnok ynpaenexus;

KoHTponbHo-n3mepuTensHble npnbopbi;

3anopHo-perynupyioLlas apmaTypa.

Memb6paHHbI 6ok NnpeaHasHayeH anst obecconmBaHus Bogbl HAa OCHOBE SIBMIEHUS 0OpaTHOro oc-
MOCa N COCTOUT U3 OEBATM PYNOHHBIX 06pPaTHOOCMOTUYECKUX 3NemMeHToB (MembpaH) M3 1-M39, pasme-
LLEHHbIX B TPEX NIACTUKOBbLIX Koprycax (Mo 3 MembpaHbl B KaXa0M).

Hacoc BbICOKOro gaBneHus npegHasHayveH Ansi NOBbIWEHUS AaBreHus neped MembpaHHbiM 6110KoM
[0 3Ha4YeHUsi, HeobXoaAMMOro A1 HopMarnbHON PaboTbl MEMOPaHHBIX 3NTEMEHTOB.

KpaH K1 nepekpbiBaeT BOOY Ha BXOAE B YCTAHOBKY.

KpaHbl K2, K3 n K5 cnyxat ana nogaym v crnvea MOKLLErO pacTBOpa Npy XUM. NMPOMbIBKE MeMOpaH.
Mpu HopManbHOM paboTe YCTaHOBKM 3TU KPaHbl AOJTKHbI ObITb 3aKpbITbI!

KpaH K4 3akpblBaeT maructpanb unbtpara npu XMm. npomMbiBKe, YTOObI M3GexaTb nonagaHusa Moto-
Lero pacteopa B EMKOCTb (ounbTpaTa. Bo BpemMss HopMmanbHOW paboTbl YCTaHOBKM AOJMKEH ObITb OT-
KpbIT!

KpaH K6 3akpblBaeT MarMcTpanb KOHLeHTpaTa npu XuMm. npoMbiBke. Bo Bpems HopmManbHOM paboThbl
YCTaHOBKU AOITKEH ObITb OTKPbIT!

Pene paenenus P11 npegHasHa4yeHo Al KOHTPOMS AaBMEHUS UCXOAHOM BOAbI.

Pene pgaBnenusa P2 npegHasHayeHo AN OrpaHMYeHust MakCMMarnbHOro AasfeHus BoAbl, co3fa-
BaeMOro Hacocom.

O6partHbi knanaH OK1 cnyxut ans npeaoTBpalleHnst o6paTHOro Toka BoAbl nepen MembpaHHbIM
Ornokom.




O6partHbin knanaH OK2 cnyxut gns obecneyeHnst 3agaHHOro HanpaBsfieHUst Toka Bogbl B 000pOT-
HOW NnHUK — OT BeHTUNA B1 1 potameTpa P1 ko BXxo4y B Hacoc.
AneKkTpoMarHuTHbIM knanad K1 nepekpbiBaeT nogady Boabl Ha BXOAE B YCTAHOBKY.

M1 M2 M3 M4

Puc.2 [MaHenb maHOMempos.

MaHomeTp M1 cnyxuT ons onpegerneHus BXOAHOro AaBrieHns Bodbl. [nana3oH namepeHun — o 7
bar.

MaHomeTp M2 KOHTpONUpyeT BXOAHOE AaBrieHue Ha cTyneHb 1 membpaHHoro 6rnoka, CocTosLLyo
n3 MembpaHHbIX anemeHToB M31-M36.

MaHomeTp M3 KOHTpONUpyeT BXOAHOE AaBrieHWe Ha CTyneHb 2 membpaHHoro 6rnoka, CocTosALLyo
n3 MembpaHHbIX anemeHToB M37-M39.

MaHomeTp M4 KOHTpONUpPYyeT AaBneHue Ha BbixoAae n3 membpaHHoro 6roka.

Mo nokasaHWsiM MaHOMETPOB (Nepenaj AaBMNeHUs) ONpeaenseTcs cTeneHb 3arpa3HeHHOCTU MEeM-
OpaHHoro 6noka. [lnanasoH namepeHuin maHometpos M2-M4 — go 15 bar.

P1 P2

B1 B2

Puc.3 Pomamempbi u eeHmusnu

BeHTunb B1 cnyxut Ana perynvpoBku pabovero AaBneHust 1 pacxoga BoAbl B Maructpanu pe-
umpKynsuum (obopoTHasi Boga).

BenTtunb B2 cnyxut gna perynupoBku paboyero AaBneHust u pacxona BoAbl B MarucTpanm KOH-
ueHTpaTa.

BeHTunb B3 crnykuT ons perynMpoBKku AaBIeHNs B pEXUME TMAPaBIUYECKON MPOMbIBKM.

PotameTp P1 cnyXnT ons KOHTPOnsi NOToka 060pOTHONM BOALI (peunpKynsiLmn).
PoTtameTtp P2 cnyxuT ans KOHTpONs NOTOKa KOHLUEeHTpaTa.

PotameTtp P3 cnyXunt ang KOHTpONs npou3BOANTENbHOCTU YCTAHOBKM NO hUNbTpaTy.
PoTtameTpbl MMeOT ABONHYIO LLKaNy N3MepeHUI:

- GPM — rannoHOB B MUHYTY;



- LPM — nnTpoB B MUHYTY.

KpaH ¢ ceponpuBogom KC1 npegHasHayeH Ans NpoMbIBKM MemMbpaHHOro 6rnoka 6onblunm noTo-
KOM BOApbl.

KHOMKa
aBapunHoOM

OCTaHOBKM
namna «Cetb»

kHorka «[lyck» namna «YpoBeHb»

kHonka «Ctony»
namna «Pabora»

namna «Asapms»

/’

nakeTHbIN
BbiKNoYaTens QS1

Puc.4 Bnok ynpaeJsieHusl.
HasHauyeHue anemeHTOB Gnoka ynpaBneHus:
- MaKeTHbIN BbIKNtoYaTenb QS1 cnyXut Anst nogaym aneKkTponMTaHns Ha YyCTaHOBKY;

- namna «CETb» 3aropaetcsi npu nogade Ha 6Mnok ynpaBneHus NMUMTaKLWEro HanpskKeHUs U BKNIOYEHHOM
aBTOMartmn4yeckom Bolknodatene QF1,

- namna «YPOBEHb» 3aropaeTtcst npu NOCTynneHnn ¢ BHELWHMX AATYMKOB YPOBHS pa3peLuatoLnx CUrHa-
nos;

- namna «PABOTA» 3aropaeTcsi npu 3anycke ycTaHOBKW. Ecnu namna muraeT — yctaHOBKa rotoBa K pabo-
T€ N HAaXOQMTCS B PEXNME OXUOAHWS;

- namna «ABAPWUA» 3aropaeTcsa B criyyae HewTaTHOW OCTaHOBKU cucTeMbl. MoXeT ropeTb HenpepbiBHO
nnbo muratb C pasHOM YacTOTON — B 3aBUCMMOCTM OT NPUYMHbI OCTAHOBKY;

- kHornka «[MYCK» npegHasHayeHa ONs BKIOYEHUS YCTaHOBKY;
- kHonka «CTOlM» npegHasHayeHa Ons BbIKMOYEHUS YCTAHOBKY;

- KHOMKa «ABapvu7|Ha;| OCTaHOBKa» npefgHasHavyeHa Ona HeMmearneHHOro BbiKIio4YeHUa YyCTaHOBKU B Cllydae
BO3HWKHOBEHUS HELUTATHOM cuTyauum;



KOHTponnep AL2

aBTOMAaT CXEMb!
ynpaenenus QF1

aBToOMar 3awmTbl
Hacoca QF2

pene KOHTpons
HanpsikeHus KV1

YCTPOWCTBO NNABHOIO
nycka Hacoca ST1

Lol R N O AABRRALAYY
R e N )

P PR F VS A s s sl
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KNeMmHbI Bnok

Puc.5 Bbnok ynpaesieHusi — eud usHympu.
BHyTpn 6roka ynpaBneHus HaxoasaTcs:
- aBTOMaTtn4eckun Boikntovatens QF1 — Ans 3awuTbl OT KOPOTKOrO 3aMblKaHUS B Leny ynpasrieHuns.

- aBTOMaTUYeckuii BelknioyaTens QF2 — Ang 3awuTbl OT KOPOTKOTO 3aMblKaHWs B LieNy Hacoca M OT TOKO-
BOW Neperpysku anekTpoaBuraTens Hacoca.

- pene KoHTpons HanpshkeHus KV1- oTknodaeT 6rok ynpaBneHust U, criefoBaTenbHO, OCTaHaBnvMBaeT
YCTaHOBKY B CIy4ae:
e MponajaHus ogHoun n3 a3 BHELLHEN TpexdasHOoW 3M1EKTPUYECKON CeTH;
e MOBbILEHUS UMK MOHWKEHUSA 3HAYEHUS HaNpsbkeHns Gonblue, 4yem Ha 10 % No cpaBHEHUIO C HO-
MUHanbHbIM (380 B);
e M3MEHeHus YyepenoBaHusa das.

- yCTpOI7ICTBO nnaBHOro nycka ST1 — obecneuymBaeT nnaBHbI NyCK U OCTaHOBKY 3reKkTpoasuratenda Haco-
ca, 4To no3BonsieT n3bexartb rmaopoynapoB Y BbICOKMX HArpy3oK Ha 3J1EKTPOCEeTb B MOMEHT MyCKa.

- NTOrMYecKnin KoHTponnep AL2 — oTBeYaeT 3a HaCTPOWMKY PeXXMMOB paboThl, ypaBreHne YyCTaHOBKOM U 3a
aBapuIHY0 cUrHanusaumo (HacTponkn — cm. MNMpunoxexue 2).

- KNEeMMHBIN 6NOK — CRYXWUT AN NOOKMYEHNUST BHELIHUX YCTPOWCTB, HE BXOOsAWMX B GMok ynpaBneHus
(pene paBneHus, kpaH C CEPBOMPUBOAOM), @ TaKkKe AOMOSNHUTENBHBLIX YCTPOWCTB, HE BXOASALUUX B KOM-
NAeKTaumo yCTaHOBKN (4aTUYMKM YPOBHS).



KpaTKoe onucaHue paGOTbI YCTaHOBKMW.

Boaa n3 6noka npeaBapuTenbHON NOArOTOBKM NOAAETCA Ha BXOA B YCTAHOBKY 0OpaTHOro ocmMoca
W ganee Ha Hacoc, noBblWwawwmii gasnexve. lNog gaesnennem okono 8-12 bar, cosgaBaemMbiM HacocoM,
BOAa NPOXOoANT Yepe3d MemOpaHHbI BMOK, COCTOALLMIA U3 3NIEMEHTOB PYFIOHHBIX 0B6paTHOOCMOTUYeCKkux. B
MembpaHHOM 6110ke Ha cneumanbHbIX NOMyNpoHMLaeMbIX MembpaHax MPOUCXOAMT pasgefieHve MoToka
WCXOAHOW BOAbl Ha (hunbTpaTt (BoAdy, NPOLIEALLYI0 Yepe3 MeMOpPaHy U YaCTUYHO OYULLEHHYIO OT pacTBO-
PEHHbIX MUHeparbHbIX COMen) U KoHUeHTpaT (Body, oboralleHHy KOnnmongHbIM1M YactuuaMm U pacteo-
peHHbIMK conamun). MembpaHHbIN 6GOK COCTOUT U3 AeBATU MeMBpaH, pacnonOXeHHbIX NocrnefoBaTeNbHO-
napannensHo (2 HanopHbIX Kopnyca no 3 MembpaHbl B KaxaoM — 1-9 cTyneHb, u 1 Kopnyc ¢ TpemMs MeMm-
BpaHamu — 2-9 CTyneHb).

KoHueHTpaT YacTU4HO CrivBaeTcs B APeHax, a Apyras ero 4yacTb HanpasnseTcs Ha BXOA4 Hacoca
no obopoTHow MarucTpanu. Hanmuuve oBOpoTHOM MarMcTpanu no3BOoNAeT 3KOHOMUTb LOPOrOoCTOSILLYHO
NMOArOTOBIIEHHYIO BOAY 3a CYET BTOPMYHOIO WMCMONb30BaHMSA KoHUeHTpata. OgHako 3Ha4uTeNbHbIA BO3-
BpaT 000OpOTHOM BOABI HA BXOA B HAacoC yxyAlaeT KayecTBO nornyyaemoro dunbtpata. Punetpat (obec-
CONeHHasi Boga) NocTynaeT HeMOCPeACTBEHHO NOTPEOUTENIO MW B HAKOMUTENbHYK €MKOCTb.

3. NOAroTOBKA YCTAHOBKWU K PABOTE

YctaHoBKa O6paTHOOCMOTM‘-IECKVIX M9M6paH.

Mem6paHbl 06paTHOro 0CMoca MOCTaBMAKTCA OTAENbHO OT YCTAHOBKU, YNAKOBaHHbIE B repPMETUYHYHO
ynakoBKy W 3anuTble KOHCepBaHTOM. [lepen 3amyCkOM yCTaHOBKM HEOBXOAMMO YCTaHOBUTb MeMOpaHbl
obpaTHOro ocmoca Ha LWTaTHble MecTa B Koprnyca. [1na aToro Heo6xoamMmo:
e /3Bneyb cTOMNOpHbIE KOMbLA KPbILLEK U3 MA30B B KOpnycax;
e /3Bneyb Bce KpbilKM 13 KopnycoB. KpbIlWKK gepxaTtcst B Kopnycax o4eHb MIOTHO, MOXET noTpe-
boBaTbCsl CbEMHUK. [INA 9TOro B KpbIKax NpefycMoTpeHbl pe3bboBble oTBepcTus M8. BHuma-
HUe: B Kopnycax MoXeT ocTaBaTbcs Boga!l

e YCTaHOBMUTb Ha 3 KPbILKM YNOPHbIE KOHYCbI. KpbILWKM C KOHYCaMu YCTaHOBUTL B KOpMyca €O CTo-
POHbI BbixoAa U3 kopnyca (no HanpasneHuio Boabl)!

e PacnakoBatb mMembpaHy M BCTaBUTb B KOPNyC CO CTOPOHblI Bxoda. HanpaBneHue cTpenok Ha
Kopnyce u Ha MembpaHe AOMKHO coBnapaTh!

e K TOpuUy MembpaHbl NpUCOeaNHUTL KOHHEKTOP, COEANHSIOWMIA MeMOpaHbl (NOCTaBNsAETCA B KOM-

nnekte ¢ membpaHon);

e K KOHHEKTOpY NpucoeanHnTb BTOPYIO MemMBpaHy 1 NPOTONKHYTb COOPKY M3 MembpaH B kopnyc. Tak

Xe MocTynuTb C TpeTben membpaHon. HanpaBneHue cTpenok Ha kKopnyce M Ha mMembpaHe
AOIMKHO coBnapaTb!

e  YCTaHOBUTb BTOPYH KPbILLKY B KOPMYC;

e 3admkcupoBaTtb KpbILLKM CTOMOPHBIMY KOMbLAMW;

e [loBTOPUTL NpOLEAYPY ONA OCTarnbHbIX KOPMNYCOB.

Onsa obneryeHus npouecca U COXPAHHOCTU YNNOTHUTENbHbLIX PE3MHOBLIX KOnel B KayecTBe
CMa3Kku ucnonb3oBaTh TOMbLKO ravuepuH! He ncnonb3oBaTb cMasku, cogepxailume HedTenpo-
AYKTbI!

BuumaHue! Neped Havarnom pabomsi (ocrne ycmaHoeku mMembpaH) ycmaHo8Ky Heobxodumo
poMbIMb, M.K. MeMOpaHbl 3arosiHeHbl KOHCepP8aHMOM U 803MOXHbI 8MOPUYHbIEe 3a2Ps3HEeHUs
MpuU MpaHCcropmuposKe.

MopaknioyeHue YCTAaHOBKM.

YcTaHoBKY cniegyeT pa3MecTuTb B yOAOGHOM MecTe Tak, YTobbl ONMHbI BXOAHOro Tpybonposoaa
6bINO AOCTaATOYHO AN MNOAKMIOYEHUS K UCTOYHKKY BOAOCHabXeHMsl, a TpyGonpoBod KOHLEHTpaTa MOXHO
6bINo NOAKMNOYMTL K KaHanusauuu. Mpu BHELWHEM OCMOTpPe YCTaHOBKM y6eauTbcsl B OTCYTCTBUW MOBpe-
XOEHWUIA KopnycoB, MTMBKMX TPYBGONPOBOAOB M APYrMX COCTABNALMX YacTeN.

[nsa 3anycka ycTaHOBKM HEOGX0AMMO:

e CoegunHnTtb Bxog ycTaHoBKM (KpaH K1) ¢ MCTOYHMKOM BOOOCHAOXEHUS.

e [logknounTb BbIXOA NIMHUM KOHLEHTpaTa K kaHanusauuu. Heobxognmo obecneynTb A0CTaTOUHYO
NPOMNYCKHY0 CMOCOBHOCTbL NMHMKU ApeHaxa, NMOCKOMbKY NMOTOK KOHUEeHTpaTta npu paboTe ocmoca



MOXET npeBbiwaTtb 6 M3*/4, T.e He MmeHee 100 N/MWH, a B KOPOTKUA MPOMEXYTOK r'MApPaBIINYECKON
npombIBkK — o 200 n/MuH.
e CoeaunHnTb BbIXOA NUHUN bmunbTpaTa C EMKOCTbH YNCTON BOAbI.

e [logknounTb BHelWHMEe AaTuukn ypoBHA SL1 u SL2 k knemmam 1-2 u 3-4 knemmHoro 6noka
(puc.6), CHSAB NepeMbIyKy;

e [logkniounTb anekTponuTaHue (puc.7) Kk 6noky ynpasneHus. MuHMmansHoe ceveHve nuTatoLlero
kabens - 5x4 mm2. ®asHble NpoBoAa nogknoyarTes K knemmam 111, 3L2, 5L.3 nakeTHOro BbIKIHo-
yatensa QS1 (BHyTpu 6noka ynpaeneHus), N(poOBOAa HENTPanu 1 3a3eMfieHUs - COOTBETCTBEHHO K
wwunHam N n PE;

SL1 SL2
fyctan Monxas
—
He nycras He nonnaul

SL1 - HWKHMI AaTYmK ypoBHS BydepHoi EMKOCTM (Nnepes 0CMOCOM)
SL2 - BEpXHUIA AaTYUK YPOBHSI HMHULLHOWM EMKOCTUM (Mocne ocMoca)

Puc.6 [ModknroyeHue Gam4yuKoe ypPOeBHs.

Puc.7 lModkn4yeHue aneKmponumaHusi.

lMocne nogkntoveHus aMnekTponuTaHus HeobxoaMmo
ybeanTbcsi B COOTBETCTBUM NapameTpoB NUTatoLLen
cetn Tpebyembim (380 B). [ins aToro:
e Bkniountb nakeTHbIN Bbikntodatens QS1 Ha
OOKOBOW CTEHKe Grioka ynpaBneHus;
e Bkniountb aBTOMatr QF1 B O6noke ynpaene-
Hus. Mpu aTom aBTOMAT 3aWMTblI Hacoca
QF2 pomxeH ObITb BbIKMOYeH!




Mpun ycnoBuM COOTBETCTBUS NapaMeTPOB aneKTpoceTn Tpebyembim 3aroputcs 6enasa namna «CETb»
Ha naHenu ynpaeneHusl.

Ecnu namna «CETb» He ropuT, HeoGX0AMMO YTOYHUTbL, KakOW M3 NapamMeTpoB TpEéxdasHoro Hanps-
KEHUS He COOTBETCTBYET HOpMe. OTO MOXHO caenatb C nomowblo pene HanpsbkeHnss KV1, Ha naHenu
KOTOPOro MMeEeTCS HEeCKOSbKO KpacHbIX CBETOAMOA0B. Kaxabli U3 HUX COOTBETCTBYET KakoMy-nnbo napa-
METPY NUTaloLLEen CeTu:

ASYM — acummeTpus das;
MAX — noBbILLEHHOE HaMpPSXXEHUE;
MIN — NOHWXEeHHOoe HanpsXXeHue;
SEQ — HenpaBunbHoe YepenosaHue ¢as.

B cnyuyae, ecnu roput oguH (MnnM HECKOMbKO) M3 3TUX CBETOAMOOO0B, HEO6XOOUMO NPUBECTU B
HOpMY NUTaloLLiee HanpsXXeHve, npeasapuTenbHO 06eCTOUMB YCTaHOBKY.

Mpn HenpaBunNbHOM YepeoBaHUK ha3 OCTAaTOYHO MOMEHATb MecTamMu Nobble 2 dhasHbIX NPOBO-
Aa, NOAKMIOYEHHbIX K NakeTHOMY BblknodaTento QS1.

3anonHeHue yCTaHOBKU BOAOMN.

CnepyeT ocywlecTBUTb MepBOHaYanbHOe 3anofiHeHWe Hacoca BOAOW nepen MepBbiM 3arnyCcKom
ONS yoaneHws Bosdyxa M3 cucTembl. 3anofniHeHve crnegyeT OCYLeCTBMATb €CTeCTBEHHbIM HanopoMm uc-
XO4HOW BOAbI 6€3 BKIMHOYEHNSI HAcoca BbICOKOrO AaBneHus. [nsg 3Toro Hy>Ho:

e OTKPbITb kpaH K1 nogayn Bogpl B yCTAHOBKY;
OTKpbITb KpaH K5 1 coeguHnTb ero ¢ kaHanusaumen (ToNbko Ha BpeMsi MPOMbIBKHN);
MOMHOCTBIO OTKPbITb BEHTUITb B2 (koHUEeHTpaT);
KpaHbl K2, K3, K4 — 3aKkpbITb;
KpaH K6 — OTKpbITb;
BeHTUNb B1 (0bopoTHasa Boga) — NOMHOCTLIO 3aKPbITh;
OTBEPHYTb NPOBKY BO34yXocObpoCcHMKa Ha Hacoce (puc.8);
BPEMEHHO coeanHuTb nepemMbivkon knemmbl 1 1 14 B 6rioke ynpasneHus;
e BkNMOUMTL aBToMat QF1 (YnpaBneHue), He Bknwo4vasa aBTomat QF2 (Hacoc) B Grioke
ynpasneHus. JomkeH oTKpbITbCA kranaH JK1.

e J0OXOATbCS 3anofiHEHMS Hacoca BOAOW, 3aBepHYTb NpobKy Bo3gyxocbpocHuka (puc.8);
e BblKMoUNTL aBTomMat QF1 (YnpaBneHue), CHATb NepeMbIyKy ¢ Kremm 1-14!1

e

OTkpbIBaTL ~
ANS 3anonHeHus Hacoca

Puc.8 lNMpo6ka 6030yxoc6pOCHUKa.

MepBbIi 3anycK U NPOMbIBKa YCTaHOBKM!.
YcraHoBKa fgomkHa 6biTh NpeaBapuTenbHO 3anonHeHa Boaow.

[ns nepBoOro BKMOYEHWS YCTAHOBKM HYXXHO:

OTkpbITb KpaH K5 1 coeguHnTb ero ¢ kaHanusaumen (ToNbKo Ha BPeMS MPOMbBIBKN YCTaHOBKM);
[MoNHOCTBIO OTKPLITL BEHTUNb B2 (KOoHUEHTpaT);

KpaHbl K2, K3, K4 — 3aKpbITh;

KpaH K6 — OTKpbITb;

BeHTunb B1 (06opoTHas Boaa) — NOMHOCTLIO 3aKpbITh;

OTkpbITh KpaH K1, nogae BoAgy Ha YyCTaHOBKY;



e  BknounTb NakeTHbIN BblkNtoyaTens QS1;
e BkniounTtb aBTOMaTM4eckue BbikntodaTenn QF1 n QF2.

HormkHbl 3aropeTtbes namnbl « CETb» n «YPOBEHb». Ecnu nHgukatop «YPOBEHb» He cBeTuTtcs, 3Ha-
YUT, PA30OMKHYTbl KOHTaKTbl AaTYMKOB YPOBHS, MNOAKITOYEHHBIX K Krnemmam 1-2 un 3-4 (T.e. nmbo HepocTa-
TOYHO BOAbI B EMKOCTM Nepes 0CMOCOM, NMBO NonHa EMKOCTb YUCTON BOAbI).

Haxxumaem kHonky «MYCK». [JomkeH BKNoUYNTLCA Hacoc u 3aropetbes namna «PABOTAY.

Hab6op Heobxo0umo20 OaesieHusi Ha ebixo0e Hacoca 803MOXKeH Npu 3arnosIHeHHolU ycma-
Hoeke. [lpu nepeom 3anycke ycmaHoeka eolidem & ycmoliyuebll pexum pabomsi nocre
moeo, Kak 3anosiHumcsi eodol. [isi amo2o Mo)xxem NoHado6umbCsi HECKOJILKO 8KJItoYe-
Hud.

Heobxogumoe gaeneHve 3agaeTcs ¢ MOMOLLbLIO ABYX perne gasnenus: PO1 (MMHumansHoe aas-
nexHve Ha Bxoge) n PO2 (makcumanbHoe faBneHne Ha membpaHax). BenmnyuuHa nopora OTKMYEHUst Co-
ctaenseT 1,5 bar gna pene PO1 v 12 bar gna pene PO2.

YcTaHoBKa MOXeT OTKMYMTBCS B MpoLecce paboTbl NO CreayroLwmm npuunHam:
e nageHuV JaBneHWs Ha BXOAe B YCTAHOBKY HDKE MUHUManbHO gonyctumoro (1,5 bar). B atom
cny4dae ycTaHoBKa nepexoaut B pexxum oxungadms. PEOKO muraet namna « ABAPUA».
e MpeBbIlWEeHUN AaBneHus Ha MembpaHHOM Broke Bbile MakcumanbHo gonyctumoro (12 bar).
B stom cnyyae yctaHoBka BbikntodaeTca. YACTO muraet namna «ABAPUA». [Ons 3anycka
HeobxoamMo HaxaTb kHomnky «CTOlM» (cOpoc owmnbkm), 3aTem kHomnky «MYCK».

Ona 3anycka ycTaHoBKM nocne cpabaTtbiBaHWs pene [AaBneHuss HeobxoOMMO HaxaTb KHOMKY
«CTOTI» (cbpoc owmnbkm), 3aTem kHonky «IMYCK».

Moporn oTKNIYEHNS YCTAaHOBKM MO AaBfIEHNIO 3a4al0TCs C MOMOLLbIO ABYX pene AaBneHus:
e P01 — MuHMManNbHOe AaBneHue Ha BXoJe B YCTaHOBKY;
e P[O2 — makcumanbHoe faBneHne Ha MeMbpaHHOM Onoke.

Mpn ncnonb3oBaHWM OaTYMKOB YPOBHSA UX KOHTaKTbl NoAkmntoyatoTes K knemmam 1-2 un 3-4. MNpu
3aMKHYTbIX KOHTaKTax AaT4MKOB BKITHOUYEHHAs! yCTaHOBKa OyaeT HaxoamTbes B paboyem pexnme punbTpa-
Lmu:

e Hacoc paboraer,

e namnbl «YPOBEHb», « CETb» n «PABOTA» cBeTATCH,

Mpwn cpabaTtbiBaHMM OaTYMKOB YPOBHSI YCTaAHOBKA NEPENAET B PEXUM OXUOAHUSA:
Hacoc He paboTaer,
namna «CETb» - ropur;
namna «YPOBEHb» - He ropuT;
e namna «PABOTA» - muraer.

Kak Tonbko BoAa B €MKOCTSIX JOCTUIHET HEOOXOOMMOro YpOBHS, YCTaHOBKA CHOBA 3amnycTUTCS B
pexume punbTpauuu.

Ons npekpalleHnsi paboTbl yCTaHOBKM HYXXKHO HaxaTb KHoMKy «CTOTlM».

B TeyeHne 15 MuHyT cnuBaTh BoAy C BbIXOAOB KOHUeHTpaTa (vYepes3 K6 n B2) n comnbTtpata (4epes
K5) B kaHanu3saumio, UCNonb3ys WaHri (He BXOOAT B KOMMIEKT NOCTaBKN);
OTKpbITb BEHTUMb Bl Ha NuHWM peunpkynaumm n NpoaosnkaTe NPOMbIBKY elle B TeveHne 15 mu-
HYT, Nocre Yero 3akpbiTb BeHTUNb B1, cneas 3a tem, 4tobbl AaBneHve He npeBbiwano 12 bar.
MnaBHO NpukpbiBas BeHTUNb B2, co3naTb paboyee aasneHve 10-11 bar B MembpaHHOM Grioke.

BuumaHue! Benmunb B2 nosiHocmbro nepekpbieamb Heslb3s1.

OTperynnpoBaTb COOTHOLLEHME PacxofoB UMbTPaAT — KOHUEHTpaT npumepHo 3:1, nocTeneHHo
npukpbiBas BeHTUNb B2, nogaepxueasi paboyee gaBneHne B MeMobpaHHoM Oroke, no maHomeTpy M2. Ec-
nn aaBneHve HavMHaeT npesbiwatbh 11 bar, Heob6xoaMMO cnerka NPUOTKPbITh BEHTUMNb B1.

Mpn HacTynneHun pexunma rmapaBnnMueckon NpombiBku (Yepe3d 30 MUHYT HenpepbiBHOW paboThl)
BeHTMNeM B3 ycTaHOBUTL JaBneHne npu NnpomMbiBke okorio 4-5 bar.

MpombITb MeMBpaHHbI BIOK B TeYeHMe NMPMMEPHO 2 4acoB, BCHO BOAY CNMBas B KaHanusauuio,
nocrie 4ero MOXXHo HadaTtb 0T6op obecconeHHon BoAbl, OTKPbIB KpaH K4 1 3akpbiB kpaH K5.
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4. MNOPAOOK 3KCIMITYATALUUN YCTAHOBKU

YcTaHOBKa, YKOMMIEKTOBaHHas aBTOMAaTM3VpOBaHHbIM GIIOKOM yMpaBreHus, MOXeT aBTOHOMHO
paboTaTb B HECKONbKMX pexumax: pexumm unbTpaumv, PeXvMM rMmapaBianNyecKOW MPOMbBIBKA U PEXUM
oxuganvsa. Xumudeckasi Movika (Mnm pereHepaumsi) obpaTHOOCMOTMYECKMX MeMbBpaH ocyLlecTBnseTcs B
PYYHOM peXnMe, NpeayCMOTPEHHOM KOHCTPYKLMEN YCTaHOBKM.

B pexume dunbTpaumm ycTaHOBKa HEMPEpPbIBHO OYULLI@ET BoAy, NPeABapUTENbHO YacTUYHO OYU-
LLiEeHHY0 B (hynbTpax nNpeanoaroToBku. B aTOM pexmme aBToMaTnyeckue BbIKMoYaTenu YCTaHOBKN Haxo-
OSATCS B COCTOSIHUWN «BKMOYEHO», KHoMKa «[1yck» HaxaTta, ropat namnbl « CETb», «YPOBEHb» u «PABO-
TA»; Hacoc - paboTtaeT, waposbie kpaHbl K1, K4 n K6 — oTkpbIThl; Wwaposble kpaHbl K2, K3, K5 — 3akpbIThl;
perynupyemble BeHTUNM B1 n B2 Ha nuHMsX KOHLEHTpaTa u peumpkynaumm 3adukcmpoBaHbl B NONyoT-
KpbITOM MofoXxeHuu, obecneynBasi NOBbILLIEHHOE AaBneHne B MembpaHHoM 6rioke n Tpebyemble pacxoabl
BOAbl B NHUSIX ounbTpata, KoHUueHTpaTa u peuupkynsauun. Kpad ¢ cepsonpusogom KC1 3akpeiT. B npo-
uecce pabotbl 1 pa3 B 30 MMHYT aBTOMaTu4eckun oTkpbiBaetcs kpaH KC1 n nposogutcs rmgpasnunyeckas
npoMbiBka MmembpaHHoro 6noka B TedeHne 15-20 cekyHa. NMpu HeobxoaMMOCTU ONUTENBHOCTb U Nepuo-
AVYHOCTb M'MAPaBNMYECKON MPOMbBIBKA MOXHO M3MEHUTb B HACTPOViKax KoHTponnepa AL2.

B pexume rmapaBnvyeckor NpoMbIBKM Hacoc npogormkaeT pabotatb, a kpaH KC1 Ha nuHUKM KoH-
LeHTpaTa OTKpPbIBAETCS Ha 3afaHHbIN MPOMEXYTOK BpemeHu. [pu aTom faBneHne B membpaHHoM Grioke
CHuxaeTcs o 4-5 bar, a ckopoCTb 1 pacxog npoTekaroLwen Yyepes Hero Boapbl (KOHLeHTpaTa) Bo3pacTaer,
YTO MO3BOSISieT CMbITb HaKOMMBLUMECS Ha MeMOpaHax 3arpsi3HeHusi B ApeHax. Mo ncreyeHun BpemeHu
npombIBKK (MO ymonyaHuto — 20 cekyHa) kpaH KC1 3akpbiBaeTcsl, U yCTaHOBKA CHOBA NEPEXOOUT B PEXUM
dunbTpaumn.

Mpn HEOBGXOAMMOCTN MOXKHO OTKITHOUYUTDL PEXUM FMAPaBIMYECKON NPOMbIBKU B KOHTpornepe AL2.
OTO MOXeT noTtpeboBaThbCs B Cryvyae, Hanpumep, ecnu cuctema npegovmcTkm He obecneumBaeT gocTa-
TOYHYIO Nodady BOAbl Ha OCMOC B PEXMME NMPOMbIBKM.

Mpn HanonHeHN OUHULLIHOM EMKOCTU BOAOW MMM onycToweHun BydepHor émKkocTu cpabaTbiBa-
10T aTyuukM YpOBHS, U yCTaHOBKa MepexoauT B pexum oxuaaHusa. Jlamna «YPOBEHb» racHeT, namna
«PABOTA» muraet, coobLiasi, YUTO yCTaHOBKa BKIOYEHA U HAaXOAUTCS B PEXMME OXUAAHUSA. Pexum oxu-
OaHuga NpoaorrkaeTcsa A0 TOro MOMEHTA, Koraa ypoBEeHb BOAbl B HAaKOMUTENbHOM €MKOCTU ynageT (nmbo
ypoBeHb B BydepHO EMKOCTM NOAHUMETCH) OOCTAaTOYHO, YTOObl 3aMKHYIMCb KOHTaKTbl AaTynka YPOBHS.
lMocne 3TOro ycTaHoBKa CHOBa MEPEXOANT B PEXUM DUNbTPALIUN.

Mpn Heo6X04MMOCTY BO3MOXHO M3MEHEHUE 3aBOACKUX HACTPOEK, U BbICTABMNEHME HA KOHTpoOnne-
pe onTumanbHbIX A4S JaHHOMO UCTOYHMKA BOOOCHAOXEHUS ONUTENbHOCTU aBTOMATUYECKUX Onepauun u
pexumos (cM. MNpunoxeHue 2).

ExepnHeBHasn JKcnnyataunsa yCTaHOBKWU.

MpoBepuTb nonoxeHue kpaHoB.: KpaHbl K2, K3, K5 — 3akpbITbl; KpaHbl K1, K4, K6 — OTKpbITbI.
lMopaTe BOOONPOBOAHYIO BOAY HA YCTAHOBKY;
HaxaTb KHOMKy «[1yck», TeM CamMbIM BKIHOYUB YCTAHOBKY.

Ecnun npepBaputensHo 6binv caenaHbl perynnmpoBkvM paboyero 4aBneHus M peuupkynauum Bogpl €
nomoLlbto BeHTUnen B1 n B2, To gaBneHme Ha membpaHHOM Oroke ycTaHOBUTCSA Ha ypoBHe 10-11 bar, no-
TOK unbTpaTa — 9 M3/qac, pacxop KoHueHTpaTta — 3-6 m>/luac, 06bEM peunpkynaumm — ao 6 m>luac.

Y6eamBLIMChL B JOCTUXKEHUN HEODXOOUMOrO KayecTBa BOAbl, MOXETe OcyLlecTBNsATbL oT6op obec-
CONneHHon BoAbl.

KoHTponb paboTbl yCTaHOBKMU.

Cuctema He TpebyeT 0cobOro KOHTpONsA BO BpeMsi paboTbl B aBTOMATUYECKOM PEXUME, HYXKHO
TONbKO CMEeAWTb 3a NOoKasaHWsIMM MaHOMETPOB U 3a Ka4yecTBOM ounbTpaTa Ha BbIXode yCcTaHOBKW. B npo-
Lecce aKkcnnyaTauum yCTaHOBKM crnegyeT Nepuoanyeckn KOHTPONMPOBaTh Crieaylolme napameTpbl:

1. laBneHue Ha Bxofe MeMbpaHHoro 6noka (MaHomeTp M1) gormkHoO ObiTb B Npegenax 8-11 bar.
MakcmumanbHO JonycTMmoe aaeneHue - 12 bar.

2. MNepenag paBneHus Ha MeMmbpaHHOM Broke cocTaBngeT NpUMepHO 2-3 bar Ha KaXaoWn CTyneHu.
Mpu nepenage gaeneHus 6onee 3 bar Ha 0gHON CTyNeHN HEOBXOAMMO NPOBECTU XMMUYECKYHD MPOMbIBKY
MeMbpaH.
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Mpy KOHGWrypaumm coeamMHeHNs WecTn MemBpaHHbIX 31IEMEHTOB NMOCreAoBaTeNbHO CUTHAMoM K
NPOMbIBKE MEMOpaHHOro 6ri0ka [OMKHO CNyXWUTb NadeHne aaBreHust Ha Hem AP = 6 bar. u Bbiwe (T.e.
pasHuUa B NokasaHusix MaHomeTpos M2 n M4).

3. PerynsipHo npoBoAWTe XMMWYECKWA KOHTPONb (hunbTpata Ofs NpaBUibHOW OLIEHKU paboThbl
ycTaHoBkM. KOHTpomnb NpoBoAAT MO criedylolwmm nokasaTensM: NpoBOAUMMOCTE BOAbI, KECTKOCTb, obLiee
conecofepxaHue.

OKoH4aHue paboThbl.
[nsa npekpalieHusa paboTbl yCTaHOBKM 06paTHOro ocMoca HaxkmuTe kHornky «CTOIlM».
XypHan Ha6bnoaeHUn.

CnepyeT BeCTu XypHan HabnogeHun, B KOTOPbIN HEOBX0ANMO perynspHO 3aHOCUTb AaTbl, MOKa-
3atenun paboTbl YyCTaHOBKM W codepXXaHue CepBUCHbIX paboT (xumuyeckas morika membpaHHoro 6roka,
3aMeHa punbLTPOB, NOBEPKA MAHOMETPOB U KOHAYKTOMETPOB), CPOKM 3aMeHbl 9NIEMEHTOB, NOoKasaHus Ka-
YyecTtBa BoAbl, nepeboun B paboTe yCTaHOBKM U Mpoyee.

Mpn akcnnyaTauMm yCTaHOBKM HEOOXOOMMO perynspHO CrieauTb 3a KOHTPOSbHbIMW nNpubopamum,
OCHOBHbIE NOKa3aTenu perynspHo 3aHOCUTb B KapTy pernaMmeHTHbIX paborT.

OCHOBHbLIMW KOHTPONMPYEMbIMW NapaMeTpamn yCTaHOBKU SBMSAIOTCS:

e oKasaHWs KOHAyKTomeTpa

e  COOTHOLLEHME NOTOKOB PUNbTPaT/KOHLEHTPAT,
*  MPOM3BOAUTENBHOCTb YCTAHOBKM NO hnnbTpary,
e OKas3aHNs MaHOMeTPOB.

YkasaHHble HabnogeHnsa cnegyeT 3aHOCUTb B KapTy pernameHTHbIX paboT He pexe 1 pasa B me-
csu.

Mpn BegeHwn 3anucen ocoboe BHUMaHNe HeOOBXoAMMO yaenAaTb AaTam NPOBEAEHUS XMMUYECKUX
MoeKk MembpaH, onnucaHuio nNocneaoBaTenbHOCTU NPOBeAEHNS MpoLeayp MOWKU U UCMOSIb30BaHHbIX peak-
TMBOB. B cnyvae ecnu kayecTBo ounaemon Bodbl He GyaeT yaoBneTBopATb TpebyeMbiM nokasaTensam,
aHanu3 3anucaHHou B XypHarne uHdopmaumm No3BONMT creumannucTam Hallen KoMnaHum BbiCTpo ycTpa-
HWUTb HEVNCMNPAaBHOCTMU.

BuumaHue! [Npu omcymemeuu xypHana HabrmodeHud u/unu omcymemeuu peaynsipHbIX
3anucel nposedeHusi peernaMeHmHbIX pabom 6 XypHasie KOMMaHusi CHUMaem ycmaHo8Ky C 2a-
paHmuiHo20 ob6CyXUBaHUSI.

5. PETEHEPALUUA MEMBPAHHOI'O BJIOKA

Pecypc paboTbl MeMGpaHHbIX 3/IEMEHTOB.

O6paTHoOCMOTMYECKNE MEMOpPAHHbBIE 3NIEMEHTbI NPU NPaBUITbHOW 3KCMIyaTauun U CBOEBPEMEH-
HOM MpPOBEAEHUN pernameHTHbIX paboT umetoT pecypc Ao 3 neT. CTeneHb 3arpsi3HEeHMs MeMBpPaHHbIX
3MEeMEHTOB KOHTPONMpPYETCS MO HECKONbKUM napameTpam. basoBbiMu napameTpamu ABMSOTCA Pa3HOCTb
AaBIeHWI Ha BXOLE W BbiIxode CTyneHen membpaHHoro 6roka (maHometpbl M2 n M3 gnsa ctynexn 1, ma-
HomeTpbl M3 1 M4 ansi cTyneHn 2) n cenekTMBHOCTb MEMOpPAaHHLIX 3N1EMEHTOB (MO MOKa3aHUSIM KOHOYKTO-
mMeTpa). CenekTMBHOCTb MOXHO MPOCTO M BbICTPO BLIYMCIUTL MO YKa3aHHOW HWXe hopmyrne, U3MEpPUB Co-
necopgepxaHne BoAbl HA BXoAE U BbixoAe MeMbpaHHOro 6roka:

S= (CBX 'CBblx)/ CBX *100%,
rae Cex U Cgpix - COnecofepxaHne BoAbl Ha BXOAE U BbIXOAE, COOTBETCTBEHHO.

Mpu cenektnBHocTn S meHee 90% w/unn NpyM 3HaAYEHWUM Pas3HOCTW OABMEHUA HA CTYMEHW MeM-
©paHHoro 6rnoka 6onee 2 bar membpaHbl cnegyeT NPOMbITb MOKLLMMUW PacTBOPaMu.

B npouecce akcnnyaTaumm memOpaHHbI 6ok 3abnBaeTca HacnoeHUsMK Conel XeCcTKOCTH, Koa-
rynMpoBaBLUMMU KOMMOUAHLIMWA 3MYMNbCUAMW, OPraHUYECKUMU OTNOXEeHUsIMU. Ecrnn MemOGpaHHbIn 6ok
nepuoanyeckn He ouuliaTb OT 3arpsA3HeHus, 3TO MOXET MPUBECTU K "OLITyKaTypmBaHWMIO" NOBEPXHOCTU
MembBpaH 1 gaxe K ux HeobpaTuMbIM paspyLUEHNAM.

Pexum «xnummnyeckon Movikuy membpaHHoro 6noka nogpasymeBaeT pyyHoOe yrnpasneHue ycTaHoB-
KOV 1 TpebyeT HEKOTOPOW HECNOXHOW TpaHchopMaLmMm rMapaBMYecko CxeMbl, KOTopas npegnonaraet
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CO3[aHNe 3aMKHYTOro KOHTypa Ans LUPKYNSLMU MOIOLLEro pacTeBopa Mo NyTW «EMKOCTb - Hacoc - Mem-
OpaHHbIV ONOK - EMKOCTbY.

Mpu3Haku 3arpsi3HeHus.

e  CHwXeHMe Npon3BOAUTENBHOCTU MEMOPaHHBIX 3NIEMEHTOB A0 Benn4YMHbl, MmeHee 80% OT Havanb-
HOW;

e [lepenag oaeneHuns Ha membpaHHOM Bnoke yBenuymBaeTcs 6onee, yem Ha 2-3 bar Ha OAHy CTy-
neHb (MaHomeTpbl M2—-M3, M3—-M4);

e 3HauuTenbHO yBeNMuUUnach 3MNeKTponpoBOAHOCTb PUbLTPATa;

e CenektmBHOCTb MeMbpaHHoro 6noka ynana go 90% (unu Hmke).

Ecnu nosiBUnucb CMMNTOMBbI 3arpsi3HEHNs, pEKOMEeHAYeTCSA NPOBOANTL pereHepauunio MembpaHHo-
ro 6noka. PereHepauus - 310 o06paboTtka MeMBpaHHbIX 3NEeMEHTOB MOKOLLUM CPEACTBOM, YAANSAIOLUM C UX
NOBEPXHOCTU HAKOMUBLLUNECA OTIIOXEHUA. JTa npouenypa no3esondeT nogaepXuBaTtb 3adBI€HHbIEe Xapak-
TEPUCTUKN YCTAHOBKM U MPOANIUTbL CPOK CryXObl MeEMOPaHHbLIX 31EMEHTOB.

PereHepauus npoeoautcs B ABa-Tpu aTana. Ha nepeBom atane mMoilka MeMOpaHHbIX 31eMeHTOB
OCYLLECTBNAETCH KMCMbIM pacTBopoM Tuna B. Ha BTopom aTane wenoyHbiM pacteopoM Tuna A. [Npu
HeobxoaMMOoCTH aanee Ae3MHUUMPYIOWUM pacTBopoM Tuna C (CM. MHCTPYKLMIO BrioKa X1M. MOMKM).

Mopsiaok npoBeAeHUs pereHepauum.

BHavyane HeobxoamMMo npuroToBuUTb TpebyeMblii 0O6BbEM KMCNOro MOIOLLEro pacTBopa B €MKOCTU
Onoka xMMmmnyeckom Monku. [Ing NnpMrotToBneHnst pacTeopa XenatenbHO UCNOoNb30BaTh ANCTUNIMPOBAHHYIO
unun obecconeHHyto Bogy. O6bem moroLero pacTsopa AN XMMmn4eckon Morkn membpaHHoro 6noka RO9-
8040 — He meHee 350-400 n.
[anee cneayeT BbINOMHUTL CrieaytoLMe onepaunn:
e O6ecTounNTb YCTAHOBKY, BbIKITHOYMB MAKETHbIN BKo4YaTenbsQS1;
e [lepekpbITb Nogayvy BOAbl HA YCTAHOBKY, 3aKpbIB KpaH K1;
e [logknounTb LWNAHr OAHMM KOHLIOM K BbIXOAY Ha Grioke XMMWYEeCKON MOMKW, a OPYrMM KOHLIOM K
BXxoAay KpaHa K2;
e [logcoeanHuTb ABa OpYrux WaHra K BbixogaM kpaHoB K3 n K5, a gpyrue KoHUbl WnaHros coeau-
HUTb C EMKOCTbIO C MOKLLMM pacTBOPOM (B BIIOKE XMMWUYECKON MOWIKN).
3akpbITb kpaHbl K4 1 K6;
OTkpbITb KpaHbl K2, K3, K5;
e BknounTtb Hacoc Ha 6noke xmmmyeckom Moviku. Mpu 3TOM HacoC Ha4yHeT MpokayvBaTb MOKOLLMA
pacTBOp MO 3aMKHYTOMY KOHTYPY M3 EMKOCTU Yepe3 MemMOpaHHbIv 610K 1 06paTHO B EMKOCTb Ye-
pe3 oTKpbITble KpaHbl K2, K3, K5.

Mocne 3aBepLUEHUS XMUMUYECKON MOWKM MeMOpaHHOro Orfioka KaxgbiM TUMOM pacTBopa Becb
NPOMbIBaEMbIA KOHTYP, C KOTOPbIM KOHTaKTUpOBan MOWLLWUA pacTBOp, HEOOXOAMMO NMPOMbITb YUCTON BO-
aon.

6. KOHCEPBALUA YCTAHOBKHU

Ecnu npegnonaraetcs, 4To ycTaHoBKa He OyaeT paboTatb gonbiie 5-10 gHeln, HeobxoanmMo cHava-
na obs3arenbHO NPOBECTU XMMUYECKYHO MOMKY MeMbpaHHOro 6rnoka, a 3atem ee 3akoHcepBupoBaTb. KoH-
cepBauMs C MCMONb30BaHMEM KOHCEPBUMPYIOLLIEro pacTeopa Tuna D npoBoaMTCcsa no npouenypam, U3noxXeH-
HbiM B pasgene «PereHepauumsa». KoHcepBaumo criegyet npoBoautb B TedeHne 30 MUHYT, nocrne 4ero Bbl-
KIMIOYNTb HAcoC Oroka XMMUYECKOM MOMKM, 3akpbiTb kpaHbl K2, K3, K5.

BHumaHue! Neped nyckom ycmaHo8KU HeobXxo0uUMO OMMbImMb MeMOpPaHHbIE 3/1eMEeHMbI OM KOH-
cepsaHma.
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7. BOSMOXHbIE HENONAAOKU N CNMOCOBbI NX YCTPAHEHUA

HeucnpaBHOCTb

BoamoxHasa npuynHa

Cnocob ycTpaHeHus

1. Peskoe yBenuyeHme npousso-
OVUTENBHOCTU  YCTAHOBKM  MpM
yXyALleHnn kKadecTsa Boapl.

1. HapyweHa repMeTu4HOCTb
coegunHeHns membpaHHoro
aneMeHTa C KpbILLKOKW Koprnyca.
2. MNoBpexaeHa membpaHa py-
NOHHOrO 3MNeMeHTa.

1.3aMeHUTb YNNoTHUTENbHOE
KombLoO.

2.3aMeHUTb MeMOpaHHbIv ane-
MEHT.

2. 3HauuTenbHoe (bonee 4Yem Ha
20 %) cHuxeHMe npou3Boau-
TENbHOCTM.

1. Ocagkoobpa3soBaHue Ha ce-
NeKTMBHOM cCrioe MeM6paHbI.

1. NpOMBbITE PYNOHHbIE 3NEMEHTHI
COrnacHoO MHCTPYKUMM MO 3KChnya-
Tauuu.

3. Pe3Ko CHM3NNOCb Ka4ecTBO
dunbTpaTta.

1. Ocagkoobpa3soBaHue Ha ce-
NEKTUBHOM CJloe MeMOpaHbI.

2. MNoBpexaeHa membpaHa ane-
MeEHTa.

1. MNpombITe MeMBpaHHble ane-
MEHTbI COrMacHO UHCTPYKLUN.
2. 3aMeHNTb MeMOpaHHbIN arne-
MEHT.

4. He BKknoYaeTcHa ycTaHOBKA.

1. MapameTpbl NUTaloLWEN anek-
TPOCETU HE COOTBETCTBYHOT Tpe-
6yemMbiMm.

2. Haxxata kHonka aBapunHon
OCTaHOBKM.

3. HakonutenbHas eMKoCTb
dunbTpaTta 3anonHeHa BOAOMN.
4. HepoctaTovHOE JaBreHune
BOAbl Ha BXO4E B YCTAHOBKY

1.Cm. maBsa 3

2. BepHyTb KHOMNKY aBapuiiHOM
OCTaHOBKM B OT>KaTOE COCTOSIHME.
3. JoxaaTbCs CHMKEHUS YPOBHS
dunbTpata B EMKOCTN.

4. O6ecneunTb Nogayy Heobxoaum-
MOrO Konmn4yecTBa BOAbI Ha yCTa-
HOBKY.

5. Noput namna «ABAPUA.

1. HaxxaTa KHoMNKa aBapunHom
OCTaHOBKM.

2. BblkntoyeH unu cpaboTan ot
neperpysku asTomar 3aliuThbl
Hacoca.

1. BepHyTb KHONKY aBapuiHOM
OCTaHOBKM B OT>KaTOE COCTOSIHME.
2. B3BecTn aBTOMAaT, YyCTPaHMB
Npu4MHy cpabaTtbiBaHus.

6. Muraet namna «ABAPUA»

1. HepoctaTo4yHOe gaBneHue Ha
BXO[€ B YCTAHOBKY.

2. NoBblLLIEHHOE AaBReHUe Ha
BbIX0[e Hacoca.

1. ObecneunTb Nogady Heobxoau-
MOrO Konu4yecTBa BOAbl Ha ycTa-
HOBKY.

2. OTKpbITb BEHTUIb B2.

8. ANIEKTPOBE3OINACHOCTb

8.1. YcTtaHoBka nogkntodaetcs k cetn ~380 B, ¢ yactoTon 50 'y, 1 K KOHTYPY 3aLLMTHOrO 3a3eMIeHus.
8.2. KaTteropuyecku 3anpelyaetcs OTKpbiBaTb ABepLy Broka ynpaBreHusi, He OTKMIOYUB 3MeKTponuTaHne

YCTaHOBKM BbIkNtovaTtenem QS1.

8.3. 3anpeu.|,aeTcs1 CHMMaTb KpbILWKKN pene aBrieHua, anektpoaBuratend, KaTylKuU 3NeKTPOMarHUTHbIX
KnanaHoB, HE OTKIMKYMB YCTAHOBKY OT 3JIEKTPONMUTAHUA.
8.4. 3anpeLuaeTc;| npon3BoanTb CaMOCTOATENbHbIN PEMOHT SJ'IeKTpVI‘-IeCKOIZ CXeMbl YCTaHOBKWK nepcoHarny,

He npowealwemy o6yquMe.
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9. TAPAHTUUHbIE OBA3ATENIbCTBA

MpeanpusaTtne-nsrotoButenb OO0 "Akeatopus” (rpynna komnaHui "lensep") rapaHTUpyeT COOoT-
BETCTBME YCTAHOBKM O nonydyeHus obecconeHHon Boabl cepum "lensep” tTuna RO TpeboBaHusm TY
3697-005-48981941-02.
1.MapaHTWIAHBIA CPOK HAYMHAETCS CO OHS NPOAaXy NOTPedbuTento, ykasaHHOro B JaHHOM PYKOBOACTBE.
2.To ycnoBusaM rapaHTum npogaseL, 0643yeTca B TedeHMn 12 mecdueB ¢ MOMeHTa npogaxu obopynoBa-
HWS1 NMPOBECTM 3a CBOW CYET PEMOHT UM 3amMeHy Moo YacTu yCTaHOBKW, KOoTopasi byaeT npusHaHa ge-
deKkTHOM no npuyuHe Aedekta martepuana unu uarotosrneHus. Cpok OencTBUS rapaHTUHbIX 0bsi3a-
TENbCTB HE pacnpoCTpaHsaeTCsl Ha CMEHHbIe PUINbTPYIOLLNE ANEMEHTHI.
3.MapaHTua npusHaeTca AeNCTBUTENbHOW TONBKO NpU NpeabsaBneHnn AaHHOro PyKOBOACTBA MO 3KCMnya-
Taumm ¢ OTMETKON O AaTe NPOoAaXu M LUTaMrnoMm npoaasLia.
4.apaHTusa nNpusHaeTcss AENCTBUTENbHOW TONbKO B TOM Criyyae, ecnv ToBap Oyaet npusHaH Heucnpas-
HbIM NPU OTCYTCTBMM HapyLLUEHUS NOKynaTtenem npasui UCNOMb30BaHUSA, XpPaHEHUS U TPaAHCNOPTUPOBKYU,
AENCTBNSA TPETbUX NUL UM 06CTOATENBCTB HENPEOAOSTUMOW CUTTbI.
5.lapaHTnen He npegycmMaTpyBalOTCA NPETEH3NM HA TEXHUYECKME NMapaMeTpbl TOBapa, €CNN OHW Haxo-
OSTCA B NpeAernax, YCTaHOBIEHHbIX U3rOTOBUTENEM.
6.MapaHTuHOe obcnyxmBaHWe He NPOM3BOAUTCA B OTHOLLUEHWM YacTel, obnagarwmnx NoBbILLEHHBIM U3-
HOCOM WS OFPaHUYEHHBIM CPOKOM MCMOJb30BaHWS.
7.TpexxaeBpeMEHHBIN BbIXO U3 CTPOSI 3aMEHSIEMbIX YacTel usgenusa B pesynbTaTte Ype3mMepHON 3arpss-
HEHHOCTW BOAbI HE SIBMISAETCA NPUYNHOWN 3aMeHbI UM BO3BpaTa n3genus unm saaMeHsieMbliX YacTen.
8.MapaHTua cuntaeTcsl HeAEeNCTBUTENBHOW, €CNU UMEN MECTO HECaHKUMOHMPOBAHHBLIM OOCTYN Ans pe-
MOHTa, MoAMMUKaLMM U APYrMX NU3MEHEHUI KOHCTPYKLUUK, NPU MOBPEXOEHUSIX, BbI3BAaHHbIX HEMPABMUITbHBIM
NCMONb30BaHNEM, HapyLUEHMEM TEXHUYECKOW Ge30MacHOCTU, MEeXaHWYeCKUMU BO3OENCTBUSMWU U aTMO-
chepHbIMU BAMSIHUSIMMN.

9.B cnyyae nNpu3HaHMU rapaHTUn HeOewncTBUTENbHOW, MokynaTtenb 006s3aH BO3MECTWUTb NpoAaBLy Bce
pacxofbl, NOHECEHHbIE UM BCMEACTBMNE NPeabsABeHNss HEOOOCHOBaHHOW NPETEH3NN.

10. TPAHCNOPTUPOBKA U XPAHEHUE

10.1 TpaHcnopTMpOBKa YCTAHOBKM OCYLLECTBISAETCA BCEMU BUAAMU TPAHCMOPTHbLIX CPeACTB B COOTBET-
CTBUU C NpaBuiaMmn NepeBO3KM rpy3oB, AENCTBYIOLMX HA AaHHOM BUAE TpaHcrnopTa.

10.2 Morpy3ka u BbIrpy3ka yCTaHOBKM OCYLLLECTBIISETCS C NMOMOLLBbIO NMOrpy34yuka.

10.3 [nsa TpaHCNOPTUPOBKM BHYTPU NMOMELLEHMIN YCTAHOBKa CHabXXeHa Konecamu.

10.4 XpaHeHne yCTaHOBKW OCYLLLECTBISIETCS B OTaNIMBaeMbIX Y BEHTUITMPYEMbIX NMOMELLEHMSAX C TeMe-
paTypoi He Huxe 0 °C.

11. KOMIMJIEKT NOCTABKHU

11.1 YctaHoBka «['ensep RO9-8040» — 1 wr.

11.2 MembpaHa obpaTHoro ocmoca 8040 — 9 wT.

11.3 YNOpHbIN KOHYC AFS KOpnycoB MeMbpaH — 3 L.
11.4 Auwuk TapHbin — 1 WwT.

11.5 PykoBOACTBO MO MOHTaXy WM aKcnnyataumm — 1 wr.
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12. CBUAETENbLCTBO O NPUEMKE

YcTaHoBKa Ansa nonyyeHus obecconeHHon sBoapl "lensep RO9-8040",

3aBogckon Homep - Ne R0O9.8040.S , COOTBETCTBYET TEXHUYECKOMN AoKymeHTauuun TY 3697-005-
48981941-02 n npnsHaHa rogHoKn Ansa akcnnyatauum.

[arta Bbinycka:

Mognucm nuy, OTBETCTBEHHbLIX 3a npnemMky

AppecnpeanpuaTtusa-usrotosutens: POCCUA, OOO“AKBATOPUA”
191036, r.CankT-lMeTepObypr, yn.MoH4yapHas,10. Ten/dakc:+7(812)605-00-55,
office@geizer.com, http://www.geizer.com 16




NMPUNOXXEHUE 1

MacnopTHasa NpoM3BOAUTENBHOCTL YCTaHOBKM (Q25 ) paccuuTbiBaeTCcs Npy TemnepaType MCXOOHOM
BoAbl 2512 °C. [Mpn NOHWXEHMM TeMMepaTypbl NICXOQHOW BOAbI MPOM3BOAUTENBHOCTb YCTAHOBKM NagaerT.

t, °C Ky t, °C Ky t,°C Ky t,°C Ky
4,40 2,2422 11,12 1,6796 17,84 1,2751 24.56 1,0111
4,96 2,1877 11,68 1,6407 18,40 1,2468 25,00 1,0000
5,52 2,1347 12,24 1,6028 18,96 1,2193 25,68 0,9891
6,08 2,0833 12,80 1,5659 19,52 1,1925 26,24 0,9783
6,64 2,0332 13,36 1,5300 20,08 1,1664 26,80 0,9677
7,20 1,9846 13,92 1,4951 20,64 1,1410 27,36 0,9572
7,76 1,9373 14,48 1,4611 21,20 1,1162 27,92 0,9469
8,32 1,8913 15,04 1,4280 21,76 1,0915 28,48 0,9367
8,88 1,8466 15.60 1,3958 22,32 1,0702 29,04 0,9267
9,44 1,8031 16.16 1,3644 22,88 1,0517 29,60 0,9168
10,00 1,7608 16,72 1,3338 23,44 1,0367 30,00 0,9071
10,56 1,7197 17,28 1,3041 24,00 1,0224
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NMPUNOXEHUE 2

3aBocKue HacTpoMKn KOHTponnepa Mitsubishi.

YctaHoBka 'enzep RO9-8040 ynpaBnsieTca kKoHTponnepoMm Mitsubishi ¢ 3anucaHHon B Hero npo-
rpammoit. Monb3oBaTernb He MMEET BO3MOXHOCTU BHOCUTb U3MEHEHWSA B Mporpammy unu ctupatb ee. Oa-
HaKo MMEeeTCs BO3MOXHOCTb M3MEHSTb 3aBOACKME HACTPOMKM MO ANUTENBHOCTU TEX UMM MHbIX 3anpo-
rPaMMMpPOBaHHbIX onepaunii. [Ins BHECEHUS TaKUX U3MEHEHWUI, a TakkKe ANs OTCNEXUBaAHUS PEXMMOB pa-
0OTbl YCTAHOBKM C MOMOLLIbIO KOHTPOSNepa COCTaBEHO HACTOSILLEE NPUNOXKEHNE.

KoHTponnep BkntovaeTcs B paboTy cpasy nocne nofgayv NMTaHUa Ha YCTaHOBKY MNPW BKIHOYEHWUM aBTOMa-
Ta QF1. Npun aToM Ha 3KpaHe KoHTponepa nosiensietcs Hagnucb « FEM3EP RO9».

Bo BpemMA pa6OTbI YCTaHOBK/ MOXHO NMOCMOTPETb U NBMEHUTb HaCTPOVIKVI cneaywwmnx napameTpoB:

Onepauus HasHaueHune onepaunm ans paboTbl yCTaHOBKU HacTpovika no ymonyaHuio
Bpems nycka Bpems, Heobxoanmoe Hacocy ans Habopa AaBneHus 5 cekyHn
npu nycke.
YacToTa WHTepBan mexay npomMbiBKaMu 30 MUHYT
NMPOMBbIBOK
Bpewms OnnTenbHOCTb NEPUOANYECKUX NMPOMBIBOK. 20 cekyHn
NPOMBbIBKM
Bkn/BbIkn BkntoyeHune/BbIKOYEHNE NEPUOANYECKNX NMPOMbIBOK. 1
MPOMbIBKU 0- NPOMbIBKN BbIKIMIOYEHbI

1- NMPOMBbIBKN BKITKOYEHbI

YcTtaHOBMEeHHbIe ANUTENbHOCTHU onepaumﬁ ABNAKTCA TUNUYHBLIMU OAnNA pa60Tb| YCTaHOBKU B
6onblIMHCTBE cny4aeB. I'IoaTomy He peKkomMeHAyeTCA CUNMIbHO U3MEHATb 3TU 3HAaYeHuUs.

U3meHeHne HacTpoek koHTponnepa Mitsubishi.

Ons Bxoga B peXrM HACTPOWKM HYXXHO HaxkaTb W yAepKuBaTb OKOMO 1 CeK. KHOMKY @ Ha NaHenu KoH-
Tponnepa.

Ha akpaHe nosBuTcs Tekyllee 3HadveHue napameTpa BPEMA MYCKA.

C nomoLLbio KHOMOK @ n @ Ha naHesnn KOHTponnepa MOXHO N3MEHUTb 3TO 3HAa4YeHUe Ha XXenaemoe.

MNocne nameHeHns napameTtpa HaXXnmaem KHOMKY Aand 3annucm HoOBOro 3Ha4eHu4.

YT06bl U3MEHUTL OPYr1e napameTpbl, HYXKHO NepPenTn K HUM, UCMOMb3Ys KHOMKM ®@ Ha naHenu KoH-
Tponnepa. MepekntoyeHne NapamMeTpoB NPOUCXOONT MO KPyry.

Bpems nycka

© ©

YacTtoTa NMPOMbIBOK

©» ©

Bpems npombIBOK

© ©

Bkn/BbIKN NPOMbIBKMX

©» ©

Bpems nycka
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MN3ameHsem Hy)KHbIl71 napameTp KHOMkKkamun @ n @ .

[Nocne nameHeHus napamMmeTpa HaXXnmMmaem KHOMKY ana 3anncum HoOBOro 3Ha4yeHu4.

lMocne Bcex caenaHHbIX USMEHEHWI BbIXOAUM U3 pexunva HaCTpOVIKVI HaXaTtnem KHOMKn @ .
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'mppaBnuyeckas cxema yCTaHOBKM.

NMPUNOXEHUE 3

OKZY

060poTHaRA NUHUA H)euupkynnuwﬂ)

M3 M37-9

L —H

A

A 4

M4
@ B
K6
B2
B3
K4

P1

P2

KC1

M34-6 —*
PO
&é PO2 M2
uexoaHan | Y b M31-3 |
BOAa K1 :D
— ! 2 -
3K1 N1 OK1

K2

8x04 ANs

XUM.NPOMBIBKA

H1 — Hacoc BbICOKOro JaBneHus
OK1 — OK2 — obpaTHble KnanaHbl
P1 — potameTp 060poTHOM BOAbI
P2 — poTtameTp KOHLEHTpaTa

P3 — potameTp cdunbtpata

K1 — K6 — wapoBble KpaHbl

OK1 — anekTpoMarHWTHbIV KnanaH Ha Bxoge
KC1 — kpaH c cepBonp1BogoM (NMUHWUS rMApaBrMyeckon NpOMbIBKK)

M1 — maHomeTp «Bxoa B ycTaHOBKY»

M2 — maHomeTp «Bxoa Ha 1 cTyneHb MeMGpaHHOro 6roka»
M3 — maHomeTp «Bxoa Ha 2 cTyneHb MemBpaHHoro 6rnoka»
M4 — maHomeTp «Bbixoa n3 membpaHHoro 6rokay

P01 — pene HM3KOro AaBneHus
PL2 — pene BbICOKOro AaBreHus

B1 — perynnpoBoyHbI BeHTWUb «Pacxod obopoTHOM BOObI»
B2 — perynnpoBo4HbI BEHTUMb «Pacxon KoHueHTpaTa»
M31 — M39 — membpaHHbIE 3NEMEHTLI B KOpNycax

A 4

A 4

K3 X K5

BbIXOAL! AN
XUM.NPOMBIBKM

KOHUEeHTpaT
—>

Pgs dunbTpar
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