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1. OBLUME XAPAKTEPUCTUKN YCTAHOBKW

1.1 O6wme cBeneHunA

YcraHoBka BogoounctHasa cepun "lensep"” Tvuna RO npegHasHadeHa AMst OYUCTKA U CHUKEHUSA
obwen MnHepanusaLumm BoAbl NOA3EMHbIX U MOBEPXHOCTHBIX MCTOYHUKOB XO35IMCTBEHHO-MUTLEBOrO BOAO-
cHabxeHus no CaH-lNMvH 2.1.4.1074-01.

K akcnnyatauum ycTaHOBKM [OMYyCKAaKTCHA COTPYOHMKM M MNOMb3oBaTeN, O3HAKOMUBLUMECS
C HaCTOSILLUM PYKOBOACTBOM U MpoLuene MHCTPYKTaxX.

Bo u3bexaHue Bbixoga u3 CTposi MeMOpaHHbIX (UNBTPYHOLLIMX 3MEMEHTOB He JdonyckaeTcs
nogaya ropsiden Bogbl C TeMnepaTypon Bbille 40°C.

Komnnektauusa yctaHoBoK cepum "Tensep” tuna RO MOXET MEHATLCA B COOTBETCTBUM C TexHnye-
CKUMW YCMNOBUSIMU 1 NOXenaHnsMu 3akasynka.

B cBA3n ¢ NoCTosiHHOM paboTon NO YCOBEpLUEHCTBOBAHMIO YCTAaHOBOK cepumn "lensep” tuna RO,
BO3MOXHbl OTINYUSA MApaMeTPOB YCTAaHOBOK OT NPMBEAEHHbIX B JAHHOM PYKOBOACTBA, HE U3MEHSIOLLIME UX
TEXHUYECKNE XapaKTEPUCTMKN N (PYHKLMOHANbHBIE BO3MOXHOCTH.

1.2 TexHU4YeCKMEe XapaKTepPUCTUKN YCTaHOBKN

e TemnepaTypa UcxogHon Bogbl — OT +5°C Jo +40°C.
HoMuHanbHas npousBoanTensHOCTL yeTaHoBkn RO3-4040 — go 750 n/yac*
MoTpebneHne ncxogHom Boabl B pexxmume domnbTpaumm — He MeHee 1500 n/vac *
Pabouee gaBneHne Ha membpaHax — 10-12 aTm.
CteneHb obecconueaHusa — 97-99%
MwuHmanbHOe faBneHue BOAbl HA BXoAde B yCTaHOBKY — 0 aTm.
Hanps»keHune nutaHua — ~220 B, 50 Ny,
MoTpebnsiemas MOWHOCTbL — He Bonee 2.2 kBT
MpucoeagnHuTenbHble NaTpydkn
= ucxogHasi Boga - G 1” Hap.
= ¢unbTpaT (uncTtasa Boga) - G 3/4” BHyTP.
*  KOHUeHTparT (cOpoc B gpeHax) - G 3/4” BHyTp.
= 3anonHeHve unstpatoMm - G 1/2” BHYTp.
= BXOA AN XUM. NPOMbIBKU - G 3/4” BHYTp.
= BbIXOAbl ANA XUM. NPOMbIBKU - G 3/4” BHYTP.
Pasmepsbl ycTaHoBKU: BbicoTa — 1520 MM, gnvHa — 580 MM, winpuHa — 600 Mm
Macca ycraHoBku (¢ membpaHamu, 6e3 Boabl) — 120 «r.

*Ipon3BoanNTENBHOCTL CUCTEMBI 1 NOTPEBNEHNe NCXOAHOW BOAbI 3aBMCUT OT TeMnepaTtypbl 1 CONnecoaepXXaHus uc-
XOAHOW BOAbI.

1.3 Tpe6GoBaHuUs K Ka4eCTBY UCXOQHOW BOAbI

KauecTBO ncxodHon BoAbl, MOCTyNawLWen B YCTAHOBKY, AOJPKHO COOTBETCTBOBATb TpeboBaHMAM
FOCT 2761-84 (tabnuua 1):

Ta6nuua 1.

Ne n/n MokasaTenb, ea. U3Mm. BennuuHa nokasartens
1. O0wan muHepanusaums, mMr/n He 6onee 2000
2. MyTHoCcTb, EM® He 6onee 1,0
3. pH 3+10
4, CopaepxaHue cBoboaHOro xnopa, 03oHa, Mr/n He 6onee 0,1
5. HedTenpoayktbl, Mr/n OTCYyTCTBME
6. O6Las XecTKoCTb, Mr-9KB/n He bonee 1,5
7. CopepxaHue xenesa, mMr/n He 6onee 0,1
8. CopepxxaHue mapraHua, mr/n He G6onee 0,1
9. CogaepxaHvne KpeMHusi, Mr/n He bonee 1,0




2. COCTAB U OINMUCAHUE YCTAHOBKU

2.1 O6wumm coctaB yCTaHOBKM (CM. puc. 1)

2.1.1 YcraHoBka obpaTtHoro ocmoca (RO) cepun "lensep” cOCTOMT N3 crneayloLmx 3NeMeHTOB:
o OUNbTP MEXaHNYECKOW OYUCTKN;

MeMOpaHHbIn 610oK;

Hacoc BbICOKOro AaBneHus;

brnok ynpasneHus;

KoHTponbHo-M3mepuTenbHble Npubopbi;

3anopHo-perynupytoLias apmatypa.

3K1

K3

Puc.1 O6wulii eud ycmaHoeku (c 1uyeeoli CMOpPOHLI).



M31

M32

M33

3K3

OK3

K8
OK1

H1

Puc.2 O6wuii eud ycmaHoeku (CO CmOpPOHbLI Hacoca).

2.1.2 dunbTp MEXaHUYECKON OYUCTKU

Mepen membpaHHbIM 6110KOM YCTaHOBIIEH (PUNBTP MEXaHUYEeCKOW OYMCTKM C pas3mepom nop 10
MKM (P1 Ha puc. 1). OaHHbIi DynbTp NnpegoxpaHseT MeMOpaHbl U HACOC OT MENKMX MEeXaHWYeCKux npu-
Mecel, MPUCYTCTBYIOLLNX B BOAE.

2.1.3 MembpaHHbIi 6ok NnpegHa3HaveH ans obecconuBaHMs BOAbl HA OCHOBE sIBfieHMs obpaT-
HOro OCMOCa U COCTOUT U3 TPEX PYNOHHBLIX 0OpaTHOOCMOTUYECKUX aneMeHToB M31, M32 n M33, pas-
MELLEHHbIX B HEPXXABEILLUX KOoprycax.

CpenHssi cenekTMBHOCTb 04HOro anemeHTa no 2% pactesopy NaCl B gucTunnmpoBaHHON BoAe Npu
TemnepaType 25°C un paboyem gaBneHun 10 aTM. cocTaBnsieT okono 98%-99%. BenuunHa cenekTuBHO-
CTM YNCNEHHO XapaKTepu3yeT CTeneHb OYUCTKM BOAbl B MeMOpaHHOM GroKe OT pacTBOPEHHbIX CONew u
npvMecen.

2.1.3 Hacoc Bbicokoro gaenexus (H1 — Ha puc. 1) npegHasHayveH s NOBbILLEHWS AaBMNeHUst nepes
MeMOpaHHbIM BOKOM A0 3HaYeHUs1, HeoOX0AMMOro AN HopMarbHOM paboTbl MEMBOPaHHLIX 3NTIEMEHTOB.

2.1.4_Bnok ynpaenenus (BY) npegHa3HayeH ansa obecneveHns paboTbl yCTaHOBKM B aBTOMaTu4e-
CkoM pexume. B Hero Bxoaat: koHTaktop KM1, aBTomaT 3awuTel gBuratens QF1, aBToMart 3aluumThbl Lenu
ynpaBnenns QF2, kHonka «[MYCK» ¢ wHamkatopHon namnon «CETb», norudeckuid KoHTponnep
Mitsubishi 1 kneMmmbl 4nst NOQKITOYEHNST BHELLHUX YCTPOWCTB.




KM1 Namna «CeTtb» KoHTtponnep Knemmb!
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QF1 QF2 KHonka «[lTyck»

Puc.3 3nemeHmbi 6510Ka ynpaesieHusl.

HasHauyeHune anemeHTOB 6roka ynpaBneHus:

- koHTakTop KM1 cnyxuT onsa 3amblkaHus Lenu NMTaHua anekTpoasuratens Hacoca H1;

- aBToMart 3awmTbl Asuratend QFL1 cnyxuT Ang 3awuTbl NogBoAdALLEN NMNHUM OT KOPOTKOrO 3aMblKaHUs
B Lienu NuTaHns anektTpoasuratensa Hacoca H1.

- aBTomMaTu4eckmi Bblkntovatenbs QF2 npeaHasHadeH Ons 3aliMTbl OT KOPOTKOrO 3amblkaHus B Lenu
ynpaBneHus 3reMeHTOB aBTOMaTuUKu;

- kHonka «[MYCK» npegHasHavyeHa Ans BKNOYEHUS / BbIKMIOYEHUS YCTaHOBKMY;

- nHamkatopHas namna « CETb» 3aropaeTcs npu nogaye Ha yCTaHOBKY MUTAOLLErO HaNpsKeHus:;

- koHTponnep Mitsubishi ynpaenset pexumamn paboTtel yctaHoBku (HacTpowiku - cm. MNpunoxenue 1);

- KNEMMbI NpegHa3HayYeHbl Ansi NOAKMIOYEHUS BHELHMX YCTPOWCTB: AaTynka YPOBHS UInv pene aaene-
HUst punbTpaTa (B KOMMNEKT He BXOOAT).

B CTaHﬂapTHOVI KOMMNNeKkTaunn yCTaHOBKa HE YKOMMIIEKTOBaHa AaT4yMkaMuy ON1A BblXo4a U3 pPexun-
Ma cunbTpaummn. B peanbHom cxeme OH JOIMKEH MpeKpallatbcs NMMbo Mo curHany oT gaTyuka ypoBHS Npu
3anofHEHNW HAKOMWUTENbHOW EMKOCTU YMCTOW BOAOW, NMMOO MO CUrHamy OT pene AaBfeHus Npu noBbile-
HUWM OaBreHust B Maructpanv npu npekpaiieHun Bogopasdopa. [ns atoro B 6Groke ynpaBneHus npegy-
CMOTpeHbI knemmbl 1 1 2. B wkadg ynpaBneHus cregyet BBeCTM kabenb OT COOTBETCTBYHOLLErO YCTPOW-
CTBa M MOACOEOUHWUTb ero K knemmam 1 u 2 TakuMm obpasom, 4yTobbl Ans npekpalleHusa cunsTpauum
YCTPOWCTBO pa3pbiBarno Uenb, a Anst NpoAomKeHnst hunbTpaLmmn — 3aMblKaro.

MHCTpyKLMM 1 cxeMbl NOAKIMIOYEHUA [aTYUKOB YPOBHSA — B MpunoxeHun 3.

3anyck n HaCTPONKY YCTAHOBKM MOXHO MPOM3BECTU 6e3 COOTBETCTBYIOLLIEro ycTponcTaea. [insa ato-
ro B 6noke ynpaeneHus knemmel 1 1 2 cnegyet BpeMeHHO COeaNHUTL NEPEMbIYKOMN.

K ©rnoky ynpaeneHus nogkntoveHo pene gaesneHus P, paboTtatowee B kKa4yecTBe gaTymka «Cyxoro
xoga.

2.1.5 KoHTponbHO-13MepuTenbHble Npubopsl.

YcTaHoBKa ocHalleHa cneayowumm npubopamu (puc. 1):

- pene gaBneHusa P ncnonb3dyeTcs B kKa4ecTBe AaTymMka Cyxoro xoaa,;

- potameTp P1 cnyXuT Ans KOHTPOrns Npou3BOAMTENBLHOCTU YCTAHOBKU MO bunbTpaTy;
- potameTp P2 crnyXuT ansa KOHTPONs NoToka KOHUeHTpaTa.

PoTameTpbl MMeIOT ABONHYIO LKAy N3MepeHui:

- GPM — rannoHoB B MUHYTY;

- LPM — nnTpoB B MUHYTY.



Puc.4 MaHomempsbl.

- MaHomeTp M1 nokasbiBaeT BXogHOe AaBreHne Boapl. [lnana3oH namepeHun - oo 7 atm.;

- MaHoMmeTp M2 nokasbiBaeT gaBrneHue nocne npegdunstpa ®1. dnanasoH navepexHui — go 7
at™. Mo nepenaay gaeneHus Ha punbTpe (pasHOCTb NokasaHun maHoMmeTpoB M2 n M1) MOXHO cyauTb O
3arpsa3HeHnn hunbTpa U 0 HEOO6XOOMMOCTM 3aMEHbI B HEM KapTpuaXka;

- MaHoMeTpbl M3 n M4 KOHTPONMPYIOT AaBrNeHMe Ha BXOAE U Ha Bbixoge MembpaHHoro 6noka co-
OTBETCTBEHHO. 10 pasHOCTM Noka3aHWn MaHOMETPOB (Mepenaj OaBneHus) onpenenseTca CTeneHb 3a-
rpsi3HEHHOCTU MeMOpaHHoro 6noka. [inanasoH namepeHnii — ao 15 atm.

MaHomeTpbl HanoMHEHbI MULEPUHOM A1 YCTPaHeHUst BUOpauui cTpenku;

2.1.6 3anopHo-perynupytowias apmaTypa npegHasHavyeHa Ans NOAKNI0YEHNs, perynmpoBku 1 ob-
CNyXvBaHWS YCTAHOBKW, U BKMNOYaeT B cebs:
- BEHTWUNM perynupoBoyHbie B1 n B2;
- KpaHbl Wwaposble K1 — K8;
- obpaTtHble knanaHa OK1 — OKS;
- anekTpomarHuTHble knanaHa 9K1 — 3KS3;
OnekTpomarHuTHbIN knanaH OK1 nepekpbiBaeT nogady BoAbl HA BXOAE B YCTaHOBKY.
OnekTpoMarHuTHbIN knanaH QK2 crnyxuT Ons nepuoamMyeckon NpoMbIBKM 0OpaTHOOCMOTUYECKMX
membpaH. lMpu ero oTKpbITUM BOAA C MOBbILEHHbIM PacxogoM NPOXOoAuT B 06Xxon perynvpyowero
BeHTUNs B1, 4To cnocobCTBYET CMbIBY OTNOXEHUIA C MOBEPXHOCTU MembpaH. K2, k Tomy e, ucnonb-
3yeTcs Ans NPOMbIBKW YCTAHOBKM NpW NyCKe U A 3anonHeHnsa e€ dpunbTpaTom.
OK3 ncnonbayeTcsa Ans 3anonHeHns KopnycoB unbTpaToMm.
BenTunu perynuposoyHbie B1 1 B2 cnyxaT gna perynupoBku paboyero aBrneHus u pacxoga Bo-
Abl B Maructpansx KoHueHTpaTa v peuupkynauum, COOTBETCTBEHHO.
O6patHbIi knanaH OK1 cnyxuT ans npegoTtepalleHuss obpaTtHOro Toka BoAbl U NageHust aaerne-
HWSI Ha NMHUK BLICOKOMO AaBreHns nepeg membpaHHbIM 610KoM.
Ob6patHbi knanaH OK2 cnyxuT ana obecneyeHns 3agaHHOro HanpasreHus Toka BoAabl B 060poT-
HOW NUHWK — OT BeHTUNS B2 k Bxoay B Hacoc H1.
O6paTHbii knanaH OK3 cnyxuTt ona obecneveHus 3a4aHHOrO HanpasBfieHNs Toka BOAbl B JIMHWM
3anonHeHns punbTpaTom — OT KpaHa K7 k Bxogy B MeMOpaHHbI Griok.
KpaH waposon K1 cnyxuT ansg noasoga MOKWLEro pacTBopa B NpoLecce XMMUYECKON NPOMbIBKU
MeMOpaHHbIX 31IEMEHTOB.
KpaHbl waposble K3 n K5 cnyxaT ans orsoga MOILEro pacTsopa B NpoLiecce XMMUYECKON Npo-
MbIBKM MeMOpaHHbIX 3NeMEHTOB. Takke X MOXHO UCMOMNb30BaTh AN CNMBa BOAbl C YCTAHOBKM.
KpaHb! Wwaposble K2 n K4 cnyxat ansg nepekpbiTUa Maructpanein KoHueHTpata u dunbtparta co-
OTBETCTBEHHO B MPOLECCE XMMUYECKOW NPOMbIBKM MEMOPAHHbIX 3JIEMEHTOB.
KpaH waposor K6 cnyxuT Ans nepekpbiTsa BoAbl HAa BXOAE B YCTAaHOBKY.
KpaH K7 cnyxnt ans nepekpbiTUa maructpanu 3anonHeHus punetpaTom.
KpaH K8 cnyxuT ansa cnvBa BoAbl U3 YCTAHOBKM.

2.2 KpaTkoe onucaHue paboTbl yCTaHOBKMU

Bopa 13 6rnoka npegBapuTenbHOM NOArOTOBKM NOAAETCs Ha BXOA B ycTaHoBKy RO3-4040 n ganee
Ha unbTp MexaHudeckon ounctkm ®1. [lanee Boga nogaercs Ha Hacoc H1, moBblWAKOWMA SaBIEHKNE.
Mo paBneHuem nopsigka 10-12 aTMm., co3gaBaemMblM HACOCOM, Boda NpoxXoauT Yepe3 MemopaHHbI Gok.
Ha obpaTHooCcMOTUYECKMX MEMOpPaHHbLIX 3IEMEHTaX NPONCXOANT NPoLECC pasgeneHns noToka NCXo4HON
BOAbl Ha OYNLLEHHbIV UnbTpaT (UNKU Nepmear) U KOHLLeHTpaT.

KoHUeHTpaT YacTU4HO cnmnBaeTcs B ApeHax, a Apyrasi ero 4acTb HanpasnseTca Ha BXO[ Hacoca
no obopoTHon nuHUK (peunpkynaums). Hanmune o6OpPOTHOM NUHUKM NO3BONAET IKOHOMMUTbL AOPOroCcTos-
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LY MOArOTOBMIEHHYIO BOAY 3a CYET BTOPMYHOIO UCMONb30BaHUS KOHUeHTpaTa. OaHaKo 3HaYUTENbHbIN
BO3BpaT 060POTHOM BOAbI HA BXOA B HACOC yXyALLAeT Ka4ecTBO nony4aemoro dounbTpaTa.

dunbTpaTt (obecconeHHas Boga) NocTynaeT HEMOCPEACTBEHHO NOTPEOUTENO UM B Hakonutenb-
HYl0 eMKOCTb. [ockonbKy CkBO3b MeMOpaHy nop AeWCTBMEM AaBneHust cBOOGOAHO MPOXOOST MOMEKyrbl
BOAbl, HO MpaKTU4Yeckn nonHocTblo (Ha 97-99,5% B 3aBMCMMOCTM OT TMNa UCMONb3yeMbix membpaH) 3a-
nepxuBaroTcs coneobpasyowme noHbl: Na+; Ca +2; Fe+2; Mn+2; NH4+; SO4 -2; Cl-, n Tem 6onee kpyn-
Hble MOMEKYIbl U YacTuLbl, TO hUnbTPaT HEe TONbKO CBOOOAEH OT MEXaHUYECKUX NPUMECEN N PacTBOPEH-
HbIX CONEN, HO N CTEPUIIEH, TaK kak MeMbpaHa He nponyckaeT 6akTepumn u BUpYychl. nsa yny4yweHus pabo-
Tbl YCTAHOBKWN NPW BbICOKOM COAEPXKaHWUM CONen ABYXBareHTHOro Xeresa U Conen XeCTKOCTU B BOAY pe-
KOMeHayeTCcs npeaBapuTenbHO 403MpoBaTb MHIMOMTOpP ocapkoobpasoBaHus (AmuHaT-K), npensTcTeyto-
LM BbINAZEHMIO B OCaJ0K ManopacTBOPUMbIX corel. Ha Bbixode yCTaHOBKM MOXHO MOCTaBUTb YrOfbHbIN
KapTPUAXKHbIA UNbLTP ANS yaaneHus 3anaxa.

Ona yBenuyeHusi cpoka crnyx6bl MembpaH NpefycMOTpeHa BO3MOXHOCTb 3aMOSIHEHWUSI YCTaHOBKM
hvnbTpaToOM BO BPEMS MPOCTOS.

3. MOArotToBKA YCTAHOBKU K PABOTE
3.1 NMoarotoBka K paboTe M HacTporKa paboTbl yCTaHOBKMU

3.1.1. YcTaHoBKa pa3MeLLaeTcs Ha Nomny B OTansMBaeMoM NoMeLLEeHUM C TEMMNEepPaTypon He Hxke +5°C.
3.1.2. MNMoaknoynTb YCTaHOBKY K MarMcTpanu UCXOAHOW BOAbI, BbIXOA hunbTpaTa — K OTBOASLEN Maru-
CTpanu 4YncTow BoAbl, BbIXOA KOHLUEHTpaTa — K ApeHaxkHon cucteme. K kpaHy K7 nogkniountb marmctpanb
nogaun chunbTpaTa ANa 3anofHeHus Npu ocTaHoBKax (CM. puc. 5). PekomeHayeTcs Ha BXode W Bbixoae
YCTaHOBKM MOCTaBWUTb OTCeKalolme KpaHbl. [ns HopmanbHOW paboTbl YyCTaHOBKM MOTpebuTenb AOmKeH
obecneunTb Ka4eCTBO MCXOOHON BOAbl HE XyXe yka3aHHoro B Tabn.1.

KOHUEeHTpar
(cOpoc B apeHax)
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duneTpar
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ncxogHas soga

HakonurensHasi EMKOCTb
uneTpaTa

HacocHas ctaHums YctanoBka RO3-4040

Puc. 5 NModknroyeHue mpy6onpoeodoe K ycmaHoeKe.



BHumaHue! Mo ymonyaHuio npegycMmaTpuBaeTcs, YTO MCXoAHas BoAa noAaéTcsl U3 maru-
cTpanu noa AasrieHuMeMm He meHee 1,5 atm. Ecnv Boga nogaérca Ha yCTaHOBKY M3 HaKoMnu-
TENbHON EMKOCTU (T.e. JaBMEHNE Ha BXOAE PaBHO HYM) Heo6XoaAMMO HacTpoWUTb pene AaBere-
Husa (cMm. puc. 6):
o  CHATb 3arnyLuKy ¢ 3ef1IEHON TpyoKu;
o  OTKNIOUYUTb CUHIOKD TPYOKY OT pene aasrne-
HUS;
Pene pasnexuns e [logknountb 3enéHyto TpyoOKy K pene gas-
neHus;
e YCTaHOBWTb 3arfyLIKy Ha CUHIOK TPYOKY.

3enéHas Tpybka
(0ns1 pabome! u3 émkocmu)

Cunssa Tpybka
(0na pabomel u3 macucmpanu
nod dasneHuem)

Puc. 6 Pene dasneHusi u mpy6ku.

3.1.3. YcTaHoBKa nogknoyaeTcs K ogHoda3HoN AaNekTpoceTh ¢ HanpsbkeHnem 220120 B ¢ yactoTton 50 My
M K KOHTYpPY 3alMTHOro 3asemreHus. Npy nocTynneHnn HanpshkeHust B 6roke ynpaBneHusi 3aropaetcst
curHansHas namnoydka “CETb”.

3.2 YcTtaHOBKa MeMOpaHHbIX 3N1IeMEHTOB

BHumaHue! Bo BpeMsi yCTaHOBKM MEMOpPaHHbIX 3fIEMEHTOB B CUCTEMY AN CMa3biBaHUSA Npo-
KNagok M ynnoTHEHW He UCMOoNIb3yWTe Macrio, BA3KME WNU TBEpAble CMa3KuM Ha OCHOBe
HedPTEeNnpoAyKTOB.

[nsa aTux uenem MOXHO NPUMEHATb CUNIMKOHOBbLIE CMa3sku unu cmecb 50% rnuuepurHa 1 BoAbl.

MeMGpaHbl 0bpaTHOrO ocMoca MOCTaBMSTCA OTAENbHO OT YCTAHOBKW, YNakoBaHHble B repme-

TUYHYIO YNaKoBKy. [epen 3anyckom yCTaHOBKM HEOBX0AMMO YCTaHOBUTL MeMBpaHbl 0GpaTHOro ocMoca Ha
WTaTHble MecTa B Koprnyca. [1ns aToro Heo6XoanMo:

OTBEPHYTb HaKUAHbIE raviku Tpybonposoga, COeAMHEHHOTO C BEPXHEN KPbILLIKOW KOpnyca;

OTBECTM TpybONpoBOa B CTOPOHY;

BbIHYTb TPYOKY C BEpXHEeN KpbILLKK Koprnyca MembpaHbl;

CHSITb CTanbHOMN KPENeXHbIN XOMYT, COEAUHSIIOLLMI KOPMYC N KPLILLKY Kopryca;

BbIHYTb BEPXHIOIO KPbILLKY.

pacnakoBaTb MembpaHy M BCTaBUTb €e B KOPMyC, COPUEHTMPOBAB HarpaBfieHne C TOKOM BOAbl
(HanpaBneHue cTpenok Ha MembpaHax W Koprycax AOMMKHO coBnagaTtb). BctaBnATb membpaHy
cnenyeTr € 0Cco0OM OCTOPOXKHOCTBIO, M3beras Ype3MepHbIX YCUMNIA, MOCKONbKY 3TO MOXET MpuBe-
CTM K NOBPEXOEHUIO YNITOTHUTENbBHbIX KOMEL, B KPbILLKE KOPMYCa;

BCTaBUTb Ha MECTO BEPXHIOKO KPbILLKY;

YCTaHOBUTb CTanbHOMW KPEMEXHbIN XOMYT.

YCTaHOBWTb Ha MeCTO TpybonpoBoabl, 3aTAHYTb HAKUAHbIE FanKu.

3.3 YcTaHOBKa KapTpuaxa npegdunbtpa

Mepen 3anyckoM yCTaHOBKM HEOBXOAMMO YCTaHOBUTL KapTpuaXkK ounbTpa MexaHU4eckon NpeaodmcT-
Ku B KONoy:

- BbIKMIOYNUTb SNEKTPONUTAHNE YCTaHOBKN M NoJadvy BoAbl B CUCTEMY;,
- 3aKPbITb BXOOHOW KpaH noaayv UCXOAHOM Boapbl;

- BBIKPYTUTb KOOy, BCTaBUTb B HEE KapTPUDK;

- YCTAHOBUTb KONBY C KapTPUIKEM Ha MECTO.



3.4 3anonHeHne ycTaHOBKU BOAOWM

CnepnyeT ocyLLecTBUTb NepBOHaYanbHOEe 3amnosfiHEHNe YCTaHOBKM BOOOW nepepn ee nepBbiM 3anyc-

KOM ONs yganeHust Bo3gyxa M3 CUCTEMbI. 3anorfiHeHWe crieyeT OCYLLECTBNSATb €CTECTBEHHLIM HaNopom
NCXOAHOM Boabl 63 BKNHOYEHMS HACOCa BbICOKOro AaBneHus. [Insg aToro HyxHo:

e  OTKpbITb KpaH K6 nogaym Boapbl B yCTAHOBKY;

e 3anofiHWTb BOOOW KOpMyC npeadunbTpa, Haxas KHOMKY BO30yXOCOPOCHUKA Ha KPbILLKE;

e  OTBEPHYTb NPo6Ky BO34yx0oCcOpOCHMKA Ha Hacoce (puc.7);

e BKMouMTb aBtomat QF2 (YnpaeneHue), He Bkm4aa aBtomat QF1 (Hacoc) B Groke
ynpaBneHus;
BKITHOUUTb YCTAHOBKY, HaxaB KHOMKy «[TYCKy;
e  3anofiHUTb HAacoC BOAOW, 3aBEPHYTb NMPODOKY BO3A4yXOCOPOCHNKA;
e  BbIKMOYNUTb YCTAHOBKY.

Mpn OoTCYTCTBMM BXOAHOrO OABfieHUsI ONS 3aMOfIHEHUS YCTAHOBKU YpPOBEHb BOAbLI B GydyepHom
€MKOCTW JOJMKeH OblTb He MeHee 0,8 M.

OTKpbITE ANA 3aNONHEHWSA
Hacoca Bogown

Puc. 7 lNMpobka Ha Hacoce 0151 8binycKa eo3dyxa.

BHumaHue! BknioyeHue Hacoca BbICOKOro faBrfieHUA NPU He3anosIHeHHOW YyCTaHOBKe MO-
XXeT NPUBECTU K BbIXOAY €ro u3 CTpos.

3.5 Hactpoika ycTaHOBKM Ha paGo4ui pexum

Mocne 3anonHeHUs BOAOW MOXHO NPUCTYNaTh K HAaCcTpoWke yCcTaHOBKW. [1nsa aToro:

OTKpbITb KpaH K6 nogayn BoAbl B YyCTaHOBKY;

OTKpPbITb KpaH K2;

3aKpbITb KpaHbl K1 1 K3;

3aKpbITb KpaHbl K7 1 K8;

3aKkpbITb KpaH K4 1 BeHTUNb B2 Ha NuHWK peumpkynsumu,

C MOMOLLI0 JOMNOMHUTENBHOTO LWaHra coeanHnTb KpaH K5 ¢ kaHanusaumen;

MOMHOCTBIO OTKPbITb BEHTUIb B1 Ha nnHWUKM KOHUEHTpaTa;

3aKpbITb BEHTUIMb B2 Ha NUHMM peunpkynauum;

NpoBepuTb HACTPOKKy pene aasneHus P (no npasow wkane) — okono 1,5 atwm;

MOAKIHOYMTB YCTAHOBKY K 3IeKTpOCeTH;

BKMtounTb aBTomatel QF1 (Hacoc) u QF2 (YnpasneHue). JomkHbl 3aropeTbcs namna «CETb» u

3KpaH KOHTponnepa;

e 3anycTuUTb YCTaHOBKY, HaxaB kHomnky «[MYCK». Ha akpaHe koHTponnepa roput Hagnucb «®Punb-
Tpaumsi» n muraeT Hagnuck «lpombIBKay.

lMocne aTOro yctaHoBKa BbIXOOUT Ha pabounii pexum B TedeHmne 40-50 cek. nocne HaxaTusi KHOMKM.
OTO Bpemsl faeTcsa Hacocy Ha pa3BMTUE BLICOKOrO AaBrieHusi, Heobxoaumoro ansa npouecca unb-
Tpaumn. Ecnu B TeueHne nepBbix 5 cekyHA nocne nycka He HabupaeTcsa MUHMManbHoe fasneHue 1,5
aTM, Hacoc BbikntoyaeTcd. Npu 3aToM Ha akpaHe KoHTponnepa muraet Hagnucb «HET OABJIEHUA».
[na noBTOPHOro 3anycka yCTaHOBKM HEOOXOAMMO OTXaTb M CHOBa HaXaTb KHOMKY «[1yck», ycTpaHuB
npeaBapuTeribHO MPUYNHY OTKMOYEHNS.

e korga Hagnuck «lpombiBKka» NoracHeT, NOCTENEHHO NPUKpbIBaTh BEHTUMb B1, HacTpanBaem pa-

Oouee gaBneHve B meMbpaHHOM Grioke no maHomeTpam M3 n M4 B npegenax 12 atm. OgHoBpe-
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MEHHO Mo nokasaHuaM potameTpa Pl cneayet obecneunTb NoTok omnbTparta okorno 750 n/uac
(12-13 n/mMuWH) NpM 3TOM NOTOK KOHUEHTpaTa (No nokasaHusMm potameTpa P2) gormkeH nexaTb B
ananasoHe 1000-1100 n/vac (16-18 n/muH). Ecnn gaBneHue Ha4yMHaeT npeBbiwaTh 12 aTM., To
HeoOX0AMMO crierka NpUOTKPbITb BEHTUIMb B2.

e cnuTb B ApeHax nepsble 300-400 n punbTpaTa, B KOTOPbLIX HAXOAUTCHA KOHCEPBAHT, NPUMEHse-
MbI NpU XpaHeHUM 06PaTHOOCMOTUYECKUX MEMOPaH.

[Mocne okoHYaHMA NPOMbIBKM MeMOpaHBbI:

COeVHUTbL NNHNIO unbTpaTa C EMKOCTbIO AM1si YNCTOW BOAbI;

3aKpbITb KpaH K5 (ONOMHUTENBHBIN LMAHT MOXHO OTCOEAMHNUTD);

OTKPbITb KpaH K4;

npoBepuTb nonoxeHue kpaHos: K1, K3, K5 — 3akpbiTbl; K2, K4, K6 — OTKpbITHI;
KpaH K7 OTKpbIT, ecnv ucnonb3dyetcsa yHKUMS 3anofiHeHnsa unbTpaTom.
KpaH K8 ocTtaéTtca 3akpbITbiM.

BHumaHue! BeHTunb B1 (KOHUEHTpaT) NOMHOCTLIO 3aKpbiBaTb Henb3s. JTO nNpuBedeT K
pe3KoMy COKpallleHUI0 CpoKa CryX6bl MEMOpPaHHOro 3fieMeHTa.

NS cokpalleHns o6bema COPOCOB B ApeHaX MOXHO YacTb BOAbl HAaNpaBUTb B 0GOPOTHYIO NINHNIO.
Ins aToro HeoGXoAMMO MPUOTKPbLITL BEHTUNb B2, a BeHTUNb B1 MpuKpbiTb, CTPEMSICb COXPaHWTb Ha
NnpexxHeM ypoOBHe MokasaHusi potameTpa cdunbtpata P1 n maHomeTpoB M3 n M4. Mpu 3TOM YacTb KOH-
LueHTpaTa 6yaeT BHOBb NofaBaTbCsl Ha BXOA Hacoca no 060poTHOW NUHUM (PELMPKYNALMS).

OpHako Ype3mepHoe OTKPbITUE BEHTUNS B2 MoXeT NpMBECTU K YXYALIEHUIO KayecTBa unbTpaTa
N CHKEHMIO Cpoka CNyX6bl MEMGPaHHOro 3fieMeHTa.

BHumaHue! 3HauyeHus HacTpauBaeMbIX napamMeTpoB B CUNbHOWM CTeneHun 3aBUCAT OT TeM-
nepartypbl U coctaBa ncxogHow BoAbl. KOHerTHbIe YKa3aHna no ucnonb3oBaHUIO 060-
pOTHOFI JINHUN MOryT ObITb JaHbl TONbKO npu npeaocTtaBfieHUM NOJIHOro aHann3a BoAbl.

4. PEXXUMbl PABOTbl YCTAHOBKU

YcTaHoBKa YKOMMNSEKTOBaHa yHMBEpPCarbHbIM aBTOMaTU3NMPOBaHHbLIM 6510KOM yrpaBneHusi, U Mo-
)KET aBTOHOMHO paboTaTb B HECKOIbKUX peXumax:

pexum ¢punmpayuu;

PEXUM MPOMbIGKU,

PEeXUM 3anoJIHeHus1 pusibmpamom;

PEeXUM OXXUOaHusl.

BHumaHue! Cpa3sy nocne BkmoyeHns ycTaHoBKu kHonkon «[TYCK» oHa aBToMaTu4ecku nepexo-
AnT Ha 40-50 cek. B peX1MM NPOMbIBKU, BbITECHAS M3 MEMOPaHHbIX KOpNycoB unbTpaT, KOTOPbIM
OHM ObiNn 3anonHeHbl. Ha aTo Bpemsi oTkpbiBaeTcs knanaH OK2. Mocne OKoHYaHWs NMPOMbIBKM
knanaH OK2 3akpblBaeTcs, U yCTaHOBKa NepexoanT B pexum dunbTpaLlmu.

B pexume dunbTpaumm ycTaHOBKa HEMPEPBLIBHO OYULLI@ET BOAy, NPeABapUTENbHO YacTUYHO OYu-
LLEHHYIO B (ounbTpax NpeanoaroToBkM. B aToMm pexume aBTOMaTUYECKME BbIKMOYATENN YCTAaHOBKUN BKIHO-
YeHbl, KHomnka «[lTyck» HaxaTa, Hacoc - paboTaeT, krnanaH K1 — oTkpbIT, QK2 n IK3 3aKkpbIThI.

Mpn HEOBXOAMMOCTU PEXMM MPOMbLIBKM MOXKET BKMOYATLCS HE TONbKO MpWU MycKe YCTaHOBKWU (No
YMOIYaHuio), HO 1 B npoLecce unbTpaumMm Yepes paBHble NPOMEXYTKU BpeMeHu. MNpu 3TUX NpoMbIBKax
OTKpbiBaeTcs knanaH OK2, pe3ko Bo3pacTaeT CKOPOCTb M pacxon BOAbl B NUHWMM KOHLEHTpaTa. Takue
NMPOMbIBKM MO3BOMSIOT CMbITb B APEHaX 3arpsi3HEHUS!, HaKOMMBLUMECS Ha NOBEPXHOCTM MembpaH. [ns
BKITIOYEHUS] MEPUOONYECKMX NMPOMbIBOK HEOOXOAMMO M3MEHWUTbL HACTPOMKM KOHTpornepa B Gnoke ynpas-
nexus (cMm. MNpunoxeHue 1).

B HakonuTenbHOMW EMKOCTU MOXHO YCTaHOBMTb OaT4YMK YPOBHS, KOTOPbIA OyaeT anekTpuyecku
cBsi3aH ¢ 6NIOKOM ynpaBreHnst yCTaHOBKOM (CM. 1.2.1.4).

Mpn HanoONMHeHWM eMKOCTU BOAOMW M cpabaTbiBaHMM JaTymka (pa3mblKaloTCs 3NEKTPUYECKME KOH-
TakTbl JaTyMKa) Ha 3KpaHe KOHTponfepa 3aropaeTcsd HaanMcb «YpoBeHb». YCTaHOBKa npekpaiwaet pabo-
TY 1 MepexoauT B PEXUM 3anonHeHus dunbtpatoM. [pu 3TOM HacoC YCTaHOBKW BbIKMOYAETCS, KnanaH
OK1 Ha Bxopge 3akpbiBaeTcs. OTkpbiBatoTCcs knanaHa K2 n 3K3, yepes koTopble MeMOpaHHble Kopnyca
3anonHsTea unbTpaTom. 3anonHeHne anutca okono 40 cek, Npy 9TOM Ha dKpaHe KOHTporfepa roput
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Hagnucb «3anonHeHue dpunbTpaTom». MNMocne aToro knanaHa K2 n JK3 3akpbiBalOTCS, U yCTAaHOBKA Mne-
PEXOOUT B PEXUM OXUAAHUS.

Pexum oxmaaHvs npodormkaeTcs 40 TOr0 MOMEHTa, KOraa ypoBEHb BOAbI B HAKOMUTENbHOW EMKO-
CTU CHU3UTCSA JOCTATOYHO ANs TOro, YToObl 3aMKHYNUCb KOHTaKTbl AaTynka yYpoBHsi. [ocne aToro Haanuch
«YpOBEHb» racHeT, a yCTaHOBKa CHOBa BXOAMUT B PEXUM MPOMbIBKW, @ 3aTEM B PEXUM DUMbTPALIMN.

Mpn Heo6xo4MMOCTM BO3MOXHO MU3MEHEHUE 3aBOACKUX HACTPOEK, U BbICTABMNEHME HA KOHTponne-
pe onTumanbHbIX AfS AaHHOMO UCTOYHMKA BOLOCHaOXeHUs ANUTENbHOCTM aBTOMAaTUYECKMX onepauuin u
pexumos (cMm. MNpunoxeHue 1).

UToObl BbIKMIOYNTL YCTAHOBKY, HYXXHO OTXaTb KHOMKy «[MTYCK». B aTOoM cnyyae yctaHOBKa Takke
npekpawaet paboTy U nepexoauT B PEXUM 3anofnHeHus dwnbTpatoM. [locne 3anonHeHusi KoprycoB
dunbTpatoM knanaHa K2 n OK3 3akpbiBalOTCS, M yCTaHOBKA OCTAETCA B BbIKITHOYEHHOM COCTOSIHUN.

BHumaHue! 3anonHeHne yCcTaHOBKU (bMNbTPATOM NPOUCXOAUT TOSMIbLKO NPU WITAaTHOM npekpa-
weHun dunbtpaumm — nubo No curHany gatynka ypoBHA, NMOO MpU BbIKIMHOYEHUN KHOMKOW
«[MYCK». Ecnn paboTa ycTtaHOBKM Oblnia npekpalleHa HewTaTHO (BbikntoyeH asTomat QF2, nnu
cpaboTtano pene gaBrneHus) — 3anonHeHue (punbTPaTOM HEe NPOUCXOAUT.

5. NOPAAOK 3KCIJTYATALUUN YCTAHOBKU

5.1 BknoveHue U aKcnnyaTauus yCTaHOBKU

[Ins 3anycka ycTaHOBKW BbINONHWUTE criefyloLuee:
- IPOBEPUTL MOSTOXKEHNE KPaHOB:
e K1, K3, K5 — 3aKpbIThI;
o K2, K4, K6 — OTKpbITbI;
e KpaH K7 — oTKpbIT (ecnv ucnonb3ayeTtcs PyHKUMA 3anonHeHns punbTpaTom);
e kpaH K8 — 3akpbIT.
- nogaTtb UCXOAHYK BOAY Ha YCTaHOBKY;
- BKIMIOYMTB B WKady ynpaBrneHns asTomaTndeckune solknodatenn QF1 n QF2;
- HaxaTb kHoMKy «[MTYCK», Tem cambiM BKMOYMB YCTaHOBKY. [locne aToro yctaHoBka BbIXOAMT Ha
pabounii pexum B TeveHne 40-50 ¢ nocne HaxaTus KHOMKW. 3TO BPEMS JAeTCH HacoCy Ha pa3BuUTUE Bbl-
COKOro gaBneHus, Heobxognmoro ong npowecca unbTpauum.

YcTaHoBKa He 3anycTuTcs B cnyyae, ecnu:
e Ha YCTaHOBKY He MoAaHOo HanpshKeHue anekTponuTaHus;
e aBTOMaTM4yeckue BblkntovaTenu QF1 n QF2 He BKMOYEHDI;
e Ha BXO[ YCTaHOBKM He nogaeTcd BoAa;
e knemMmbl 1 1 2 He 3aMKHYTbl NEPEMbIYKOM UMM Pa3OMKHYTbl KOHTaKTbl BHELLUHEro Aatyuka,
NOAKMIOYEHHOrO K 3TUM KrneMmam;

Ecnu npegsapuTenbHO Gbinu caenaHbl perynupoBky paboyero AaBreHns U peumpkynsauumM Bodbl C
noMoLLbo BeHTunen B1 n B2, To gaBneHne Ha meMGpaHHOM Brioke yCTaHOBUTCS Ha ypoBHe 10-12 aTtm.

[anee yctaHoBka npogorxaeT paboTaTb NOMHOCTLIO B aBTOMaTUYECKOM pexunme. lNpu 3Tom Hacoc-
HbIW arperaTt gosmkeH paboTaTe paBHOMEPHO. Ha aucnnee koHTponnepa CBeTUTCS Haanucb «dunbTpaumns».

5.2 KoHTponb paboTbl ycTaHOBKMU

[Mpu pabote u3 marMcTpanu Nog AaBleHVEM AaBlieHVe BOAbl HAa BXOA4E B YCTAHOBKY (MaHoMeTp
M1) gormkHO ObITb He MeHee 1,5 aTMm.;

YcTaHoBKa aBTOMAaTU4YeCKM OTKIOYaeTCcs Mpu OTCYTCTBMM BOAbl HA BXoAe B ycTaHoBKy. Ha guc-
nrnee KOHTponsfepa NosiBAsSieTcs Muratowiasa Hagnucb «HeT gaBneHusa». [nsg noBTOpPHOro 3anycka ycTaHOB-
KM Nocre OTKIYEHNST HYXXHO OTXXaTb U CHOBa HaxaTtb kHonky «[MYCK», ybeamBLumch, 4TO Ha BXOA ycTa-
HOBKM NogaéTcy Boaa.

[Mpu paboTte 13 EMKOCTU AaBneHVWe BOAbl HA BXxo4e B yCTaHOBKY (MaHomeTp M1) paBHO Hynio. B
3TOM Cry4yae yCTaHOBKa aBTOMAaTM4eCKU OTKMIOYaeTCs Npy OTCYTCTBMM BOAbI Ha BbiIXoge M3 Hacoca. Ans
3Toro pene aasnexus P[, BKMOYEHHOE Ha BbIXOAE Hacoca, UCNOfb3yeTcA B KayecTBe AaTyuka Cyxoro
xogda. AnnTenbHOCTb BXOXAEHUSA B pabounin pexum, T.e. Habopa gaBneHus Ha Bbixode Hacoca H1, 3apga-
eTCs C MOMOLLBIO KOHTponnepa. Ecnu B TedeHne 3agaHHOro NnpomexyTka BpeMeHn Heobxoammoe Aasne-
HVe He HabupaeTcs, HacoC BbIKMIOYaeTCs, U Ha QUCMNee KOHTponnepa nosBhAseTcs Murarowas Haanvchb

11




«HeT paBneHus». [Jna nOBTOPHOro 3amnycka YCTaHOBKW MOCIE OTKITIOYEHMS HY)KHO OTXKaTb U CHOBa HaXaTb
kHonky «[MYCK», yoeamBLInCh, 4TO Ha BXOA YCTAHOBKM NogaéTcs BoAa.

3awumTta OT cyxoro xopa paboTaeT TONbLKO NpU NpaBUIILHOM BbLIOOpe pexuma ana pene
pasneHus! (n. 3.1.2, puc.6)

[aBneHne Ha Bxoge meMbpaHHoro 6noka (MaHomeTp M3) gormkHo 6bITh B Npegenax 10-12 atw;

Mepenag gaBneHus Ha MemOpaHHOM Orfoke coctaBnsieT 40 1 aTM. Ha KaXkAoM MeMOGpaHHOM
anemeHTe. [pu nepenage gasnexunsa 1 — 1,5 atM. Heo6X0AMMO MPOBECTU XMMUYECKYIO NMPOMbIBKY MEM-
OpaH.

KonuyecTtBo nonyvyaemoro cunbTpata JOMKHO ObiTb He Gonee 40-50% oT Bcero o6véma BOAbI,
noJaBaeMon Ha YCTaHOBKY (TOYHOe 3HadeHue 3aBUCUT OT 06bEma 0b6opoTHOM BoAbkl). B npoTnuBHOM cny-
yae, MoXeT BbICTPO 3abMTbCA 1 Aaxe BbINTU N3 CTPOst MeMBpaHHbIN 6MOK.

5.3 BbikntoyeHne ycTaHOBKM

[na BbIKNOYEHUA yCTaHOBKM 06paTHOro ocmoca BepHuTe KHOMKy «[MYCK» B omkaToe cocTosiHue.

6. TEXHUWYECKOE OBCITYXXUBAHUE YCTAHOBKU

6.1. lNoTpebutenb B npouecce akcnnyaTaumm obsisaH NPOBOAMTL 3aMeEHY KapTpuayka BXOLHOMO Npeso-
XpaHuTernbHOro hunbTpa B cneayoLein nocrnenoBaTenbHOCTU:

- BbIKMIOUYNUTb SNEKTPONUTAHNE YCTaHOBKM 1 Nodadvy BoAbl B CUCTEMY;,

- 3aKpbITb BXOAHOW KpaH NnoJaYv UCXOAHOW BOAbI;

- NOCTaBUTb NoA Konby punbTpa NoaaoH;

- cOpoCcUTb JaBneHne - HaxaTb KpacHYH KHOMKY Ha KpblLKe KOnGbi;

- BbIKPYTUTb KONBY, BbIHYTb KAPTPWUIX, BCTABUTb HOBBI;

- YCTaHOBUTb KONBY C pUIbTPOM Ha MECTO;

- BKNIOYUTb Nodadvy Bodbl B yCTaHOBKY, YOEAMTLCS B OTCYTCTBMM NPOTEYek M3-Mnof Komnbbl,
- BKIMIOYUTb YCTAHOBKY.

YacTtoTa 3ameHbl KapTpuaxern onpegensieTcs kauecTBom ncxogHom soabsl. OgHUM 13 Npu3HakoB Heo6Xo-
AVMOCTM 3aMeHbl KapTPUAKa MOTYT CIY>KUTb Y4aCcTMBLUMECS Cryvaun OTKIIOYEHUsI YCTAaHOBKN M3-3a He-
XBaTKW BOAbI.

6.2. [lo mepe 3acopeHuss MeMbpaHbl MENKOANCNEPCHBIMU YacTMLaMN 1 CONEBLIMU OTIIOXKEHNSMU NPOU3-
BOAMTENBHOCTb YCTAHOBKW CHMXaeTcH. B aTomM cnyyae cnefgyeT OCyLLEeCTBNAATL peareHTHY0 NPOMbIBKY
MeMOpaHHOro afieMeHTa Unu ero 3aameHy. PernmaMeHT npombiBKM NoabupaeTcs Ha MECTE UCXOAs U3 Co-
CTaBa MCXOAHOW BoAbl M 0BLLMX pekoMeHOauni NpomM3BoanTENs 06paTHOOCMOTUYECKUX MEMOBpPaH.

6.3. I'IpM ONUTENbHbIX NPOCTOAX YCTAaHOBKW crefyeT npoun3BoanTb ee o6e33apa>+<|/|BaHme C y4eTOM peKo-
MeHaaumm npon3ssoaunTend O6paTHOOCMOTW—IeCKMX MeM6paH.

7. PETEHEPAUUA MEMBPAHHOI'O BITOKA

B npouecce akcnnyaTaumm memOpaHHbI 6ok 3abuBaeTcs HacNoOeHUsIMU COJlew KeCTKOCTU, Koa-
ryNUpoOBaBLUMMY KOMMAOUAHBIMUA 3MYMbCUAMW, OPraHUY4EeCKUMWU OTMOXeHusMU. Ecnn membpaHHbin Brok
nepuoanyYeckn He oyumLlaTb OT 3arpsi3HEHUs, 3TO MOXET NPUBECTU K "OLUTyKaTypuBaHUIO" NOBEPXHOCTU
MembpaH 1 gaxe K ux HeobpaTMMbIM paspyLUEHUM.

7.1 NMpu3HaKku 3arpsa3HeHunsA

e  CHwxeHMe Npon3BOAUTENBHOCTU MEMOPaHHBLIX 3NIEMEHTOB A0 Benn4yuHbl, MmeHee 80% oT Havanb-
HoOW;

e [lepenag gaBneHus Ha MembpaHHoM 6noke (MaHomeTpbl M3 u M4) yBennumBaetca bonee, yem
Ha 1,0 aTM. Ha Kaxaylo MemMBpaHy;

e 3HauyuTenbHO yBENMUYUNach 3NEKTPONPOBOAHOCTb hunbTpaTa;
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Mepuognyecku, No mepe NOSIBNIEHUS CUMNTOMOB 3arpsi3HEHUsI, PEKOMEHAYETCA NPOBOAUTL pere-
Hepaunto membpaHHoro 6noka. PereHepauust - 370 o6paboTka MeEMOpPaHHbIX 3IEMEHTOB MOKLWMM Cpesa-
CTBOM, YAQnsoWmMM C UX NOBEPXHOCTM HAKOMMBLUMECS OTNOXeHMs. DTa npoueaypa no3BonsieT noaaep-
XMBaTb 3asIBMEHHbIE XapaKTEPUCTUKN YCTAaHOBKM M MPOANUTL CPOK CMYXObl MEMOPaHHbLIX 311EMEHTOB.

PereHepauus npoBoauTcs B ABa sTana. Ha nepBom aTane Moika MeMOpaHHbIX 3IEMEHTOB OCY-
LLIeCTBASIETCH KUCIbIM pacTBOPOM. Ha BTOpOM 3Tane — LWenoYHbIM pacTBOPOM.

7.2 Mopsapok NnpoBeAeHUs pereHepauum

BHauyane HeobxogMMO MpUroToBUTL TPEOYEMBIN OOBEM KMCIOrO MOIOLLErO pacTBopa B €MKOCTU
Onoka xMMnyeckon Mok, ns npuroToBneHns pacTeopa XenartenbHO UCMOMb30BaTh UCTUINIMPOBAHHYIO
unu obecconeHHyto Bogy. O6bem MotoLero pacteopa ans xmmudeckon Mok RO3-4040 coctaBnsieT 35-
40 nuTpos..
[anee crnepyeT BbINOMHUTL CriegyroLime onepauum:
e  OTKMIOYNTb YCTAHOBKY, NEPEKPbITb N0AaYy BOAbl HAa YCTAHOBKY (3aKpbiTh kpaH K6);
e [logknounTb OONOMHUTENBHBIN WAAHT OOHUM KOHLIOM K BbIXOAY KapTpUKHOro dounbtpa Ha 6rnoke
XMMWYECKOM MOWKM, a APYrMM KOHLIOM KO Bxogy KpaHa K1 (puc.8);
e [loacoeanHuTb ABa ApYrvx OOMNOMHUTENBHBLIX LWaHra K Beixogam kpaHos K3 n K5, a gpyrue KoHubl
LUM@HroB NPUCOEaUHNTL K EMKOCTM C MOIOLLIMM PacTBOPOM Ha Brioke XMMMYecKon Monkmn (puc.8);
e  3akpbITb KpaHbl K2 n K4;
e  OTkpbITb KpaHbl K1, K3, K5;
e Bknountb Hacoc Ha GroKe XMMWYECKOW MOWMKW, BOTKHYB BWIKY NMUTaHUSA B po3eTky. Mpu aTtom
HaCOC HayHeT MpoKayMBaTb MOILMUA PACTBOP MO 3aMKHYTOMY KOHTYPY U3 €MKOCTM Yepe3 MeMm-
BpaHHbIN B1OK 1 06paTHO B EMKOCTb Yepesd OTKpbIThle KpaHbl K1, K3, K5.

YcraHoska «[lenzep RO3-4040»

Bnok xvmM. npombiBku «["enzep-4040»

Puc.8 ModknroyeHue ycmaHoeku RO3-4040 k 6510Ky xumu4yeckol moliku «lelizepy.
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lMocne 3aBepLUEHUA XUMWYECKON MOWKM MeMOpaHHOro 6roka KaxabiM TUMOM pacTBOpa Becb
NPOMbIBaEMbIA KOHTYP, C KOTOPbIM KOHTaKTUpOBasn MOWLLNA pacTBOp, HEOOXOAMMO NMPOMbITb YACTOW BO-
JOn.

[Mocne okOHYaHWs MOWMKM (eCnM HEODXOAMMO) CMEHUTb KapTpUaXK B MUKPOUIbLTPE NpenouncTku
1 NOBTOPUTL Npouenypbl, onncaHHble B pasgene 3.2 "lepBbln 3anyck yCTaHOBKMU".

8. ANIEKTPOBE3O0INACHOCTb

8.1. YcraHoBka nogkntovaeTtcs kK cetn ~220 B, ¢ yactoTon 50 'Y 1 K KOHTYPY 3alUUTHOMO 3a3eMIeHns.

8.2. KaTeropuyecku 3anpeLiaeTcs CHMMaTb NepeaHIo KpbIlKy 6rnoka ynpaBneHusl, He BbliHYB BUMKY Mn-
Tatowero kabens n3 poseTku.

8.3. 3anpewjaetca CHMMAaTb KPbILWKW pene AaBreHus, 3NeKTpoaBuraTend, KaTywKu 3NeKTPOMarHUTHbIX
KnamnaHoB, He OTKITHYMB YCTAHOBKY OT 3NEKTPONUTaHUS.

8.4. 3anpeLlaeTca Npon3BOANTb CaMOCTOSATENbHbLIA PEMOHT 3NEKTPUYECKON CXEMbI YCTAaHOBKM NepcoHany,
He npoweawemy obyyeHue.

9. FAPAHTUMHbBIE OBA3ATEJIbCTBA

Mpeanpusatue-narotosutens OO0 "Aksatopus” (rpynna komnaHun "lensep") rapaHTUpyeT COOT-
BETCTBME YCTAHOBKM ONis1  nonydyeHuss obecconeHHon Boabl cepumn "lensep” tTuna RO TpeboBaHusm TY
3697-005-48981941-02.

1.MapaHTWUIAHBIA CPOK HaAYMHAETCA CO AHSA MpoJaXu NoTpebuTento, yKa3aHHOro B JAHHOM PYKO-
BOACTBE.

2.o ycnoBusim rapaHTMu npogasel, 0683yeTcs B TedeHue 12 mecsueB C MOMEHTa npogaxu obo-
PYLOBaHWNS NPOBECTM 3@ CBOW CYET PEMOHT UIM 3aMeHy MobOoK YacTu yCTaHOBKU, koTopasi byaeT npusHa-
Ha gedeKkTHON No npuynHe Aedekta maTepmana unu narotosneHns. Cpok AenNCTBUS rapaHTUNHbLIX 0b6sA3a-
TENbCTB HE PacnpOCTpaHAeTCs Ha CMEHHbIE PUIbTPYIOLLNE 3NIEMEHTHI.

3.MapaHTuAa npu3HaeTca OENCTBUTENbHOW TOMbKO NPU NpeabsBNEHUM OaHHOIO PyKOBOACTBA MO
aKcnnyaTaumm ¢ OTMETKOM O JaTe NpOoAaxy M LTamrnom npoaasLa.

4.l apaHTusa NpusHaeTcs OeNCTBUTENBHON TOMbKO B TOM Criyyae, ecnv ToBap OyaeT npusHaH He-
ucnpasHbIM NPU OTCYTCTBUM HapyLLUEHUs MoKynaTenem npasun UCNoNb30BaHWUs, XpaHEHUST U TpaHCNopTu-
POBKW, ENCTBUSA TPETBUX MWL, NN OOCTOATENLCTB HEMPEOAONMMON CUMbI.

5.MapaHTunen He npegycMmaTpuBaloTCa NPETEeH3UN Ha TEXHUYECKME NapaMeTpbl ToBapa, ecriv OHU
HaxogaTcsa B nNpefenax, yCTaHOBMEHHbIX M3roTOBUTENEM.

6.MapaHTUHOE 0bOCNyXXMBaHWE He NPOM3BOAUTCSA B OTHOLUEHUW YacTelr, obnagarLmx noBbIWEH-
HbIM U3HOCOM UNN OFPaHUYEHHBIM CPOKOM MCMOMb30BaHMS.

7.MpexaeBpeMeHHbI BbIXO U3 CTPOS 3aMEHAEeMbIX YacTen n3genvs B pesynbtate Ype3MepHomn
3arpA3HEHHOCTM BOAbI HE SABMNSETCS NPUYMHON 3aMeHbl UM BO3BpaTa M3OEenus Unm 3aameHsieMbiX YacTen.

8.[apaHTusA cymTaeTca HegeNnCTBMTENbHOW, €CIIM UMeST MECTO HECAHKLMOHUPOBAHHLIN JOCTYN And
peMOHTa, MoanmKauumn 1 Opyrux U3MeHeHnss KOHCTPYKLUMK, NPU NOBPEXAEHUAX, BbI3BAHHbLIX HEMPaBUIb-
HbIM MCMOMb30BAHNEM, HapYyLLEHUEM TEXHUYECKON 6e30MacHOCTU, MEXaHUYECKUMIN BO3OENCTBUSIMU U aT-
MOCEPHBLIMU BANSHUAMMU.

9.B cnyyae npv3HaHWMK rapaHTMM HeOeNCTBUTENBHON, NokynaTenb 06s3aH BO3MECTUTbL NpoaaBLy
BCE pacxofbl, MOHECEHHbIE UM BCIeACTBME NpeabsiBNeHs HEOOOCHOBaHHOM NPETEH3NM.

10. TPAHCINOPTUPOBKA U XPAHEHUE

10.1 TpaHcnopTMpOBKa YCTAHOBKN OCYLLECTBNAETCA BCEMU BUAAMU TPAHCMNOPTHbLIX CPeacTB B CO-
OTBETCTBMM C NpaBunamun nepeBo3ku rpy3os, JeNCTBYIOLLUMX HA JaHHOM BUae TpaHcnopTa.

10.2 TpaHcnopTupoBKa MembpaH OCyLLeCTBMSAETCA Npu Temnepartype He Huxke +5 °C.

10.3 YcTaHOBKa TpaHCNopTUPYeTCA B TapHOM dAlmke. Mabaputbl Awmka: Beicota — 1650 mm, LWn-
puyHa — 920 MM, rmy6uHa — 700 mm. Macca yctaHoBku ¢ Tapown 140 kr.

10.4 lMNorpy3ka 1 BbIrpy3ka YCTaHOBKWN OCYLLECTBNAETCH BPYYHYIO MU C NOMOLLbIO MOrpy3ymka.

10.5 [Inga TpaHCNOpTUPOBKN BHYTPU NOMELLEHNA YCTAaHOBKA CHabXxeHa konecamu.

10.6 XpaHeHue yCcTaHOBKM OCYLLIECTBMSETCH B OTanMBaemMbIX U BEHTUIMPYEMbIX NMOMELLEHUAX C
TemnepaTypon He Huxe +5 °C.

BHuMaHue! XpaHeHue yCTaHOBKM MpU oTpuLaTesibHbIX TeMrepaTypax Hedornyctumo. 3amepsa-
HVe NpuBeaeT K MOBPEXAEHNI0 MeMBpaHHbIX 3NIEMEHTOB U APYr1X YacTei.
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11. KOMMJEKT NOCTABKU

B koMnnekT nocTtaBku BXOOAT:

ycTtaHoBka «[ensep RO3-4040» — 1 wT.

MeMbpaHa obpaTHoro ocmoca 4040 — 3 wr.
PYKOBOACTBO MO MOHTaXy M aKkcnnyataumm — 1 wr,
KapTpuax HamoTHon 10 Mkm — 1 wT.

KItoy ons omnbTpa MexaHNn4yecKom O4YUCTKM — 1 WT.
AWK TapHbIA — 1 WT.

12. CBUAETENBLCTBO O NPUEMKE

YcraHoBKa ans nony4veHus obecconeHHon soasl "lensep RO3-4040",

3aBogckon Homep — Ne RO3.4040.N. , COOTBETCTBYET TEXHMYECKOM JOoKyMeHTaumm TY 3697-005-
48981941-02 1 npusHaHa rogHon onsa aKkcnnyataumm.

[aTa Bbinycka:

Mognucm nuu, OTBETCTBEHHbLIX 3a npnemMky

Appecnpeanpuartusa-nsrotosutens: POCCUA, OOO“AKBATOPUA”
191036, r. CankT-MeTepObypr, yn.foH4yapHas, 10. Ten/cakc:+7(812)605-00-55,
office@geizer.com, http://www.geizer.com 15




NMPUNOXEHUE 1. KOHTPOJIJIEP MITSUBISHI.

3aBocKue HacTponKn KoHTponnepa Mitsubishi.

YctaHoBka lensep RO3-4040 ynpaensietcs koHTponnepom Mitsubishi ¢ 3awwutoi B Hero npo-
rpammoit. Monb3oBaTernb He MMEET BO3MOXHOCTU BHOCUTb U3MEHEHWSA B Mporpammy unu ctupatb ee. Oa-
HaKo MMeeTCs BO3MOXHOCTb M3MEHSITb 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 cpady nocrne nogadv nuTaHns Ha YCTAHOBKY NPW BKMOYEHUM aBToOMa-
Ta QF2. Npun aToM Ha 3KpaHe KoHTponnepa nosensetcs Hagnucb « FEM3EP RO3-4040».

Bo Bpemsi paboTbl yCTaHOBKM MOXHO MOCMOTPETL UMW U3MEHNTb HACTPONKM CriedyoLmnx napameTpoB:
Onepauus HasHaueHue onepaunm ans paboTbl yCTaHOBKU HacTpovika no ymonyaHuio

3anornHeHne Bpewms, Heob6xoaumoe Ans 3anofTHEHNUS YCTaHOBKM 40 cekyHA
dunbTpaTom. 3aBUCUT OT NPOU3BOAUTENIBHOCTM U
HacTpOeK HaCOCHOI cTaHUMUM pasdayn gunbTpaTa.

MpombiBka 1 Bpewms, Heobxoaumoe s BelTeCHEHUSA hunbTpaTa 40 cekyHg
13 MeMOpaHHbIX KOPMYCOB MpW 3anycke YCTaHOBKM.

MpombiBKa 2 AnnTenbHOCTb NepnoanyecKkmMx NPOMbIBOK. 20 ceKkyHA
May3sa May3a mexagy nepnognveckumMm NpoMbIBKaAMMU. 0 yacos 30 MUHYT
MpombIBKK BkntodyeHune/BbIkO4YEHNE NEPUOANYECKNX MPOMbIBOK. 0
Bkn/Bbikn 0 — NPOMBIBKM BbIKITHOYEHbI

1- NMPOMBbIBKN BKITKOY€EHbI

Bpewms nycka Bpewms, Heobxogmmoe Hacocy anst Habopa pabo4yero 5 cekyHn
AasneHus (npu pabote 13 EMKOCTH).

YcTaHOBMEHHbIe ANMUTEeNbLHOCTU onepauuin ABNAITCA TUMUYHLIMK AN pa6oTkbl YCTaHOBKU B
6onblwmnHCcTBe criyvaes. Mo3ToMy He peKOMeHAYeTCH CUMbLHO U3MEHSATb 3TU 3HAYEHMUS.

N3meHeHne HacTpoek kKoHTponnepa Mitsubishi.

[na BXxo[a B PeXUM HACTPOMKM HYXKHO HaXaTb M yOEpXUBaTb OKOMO 1 CeK. KHOMKY @ Ha NaHenu KoH-
Tpornnepa.

Ha akpaHe nosiButcs Tekyllee 3HavyeHne napametpa 3AMOJIHEHUE.

C nomoLL b KHONOK @ n @ Ha naHenn KoHTponniepa MOXXHO N3BMEHUTb 3TO 3HA4YEeHME Ha XeJlaemMoe.

Mocne nameHeHus napameTpa HaXXnMmaem KHOMKY .! Aanga 3anncn HoOBOro 3Ha4eHu4.

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

16



oy}
T

eMsA NyCKa

3anonHeHue

M3MeHseM HYXHbIV napaMeTp KHOMKamu @ n @ .

Nocne nameHeHus napamMmeTpa HaXxXnmMmaem KHOMKY anga 3annmcum HoOBOro 3Ha4yeHu4.

Mocne Bcex caenaHHbIX UBMEHEHWI BbIXOANM 13 pexuma HaCTpOIZKVI HaXaTtnem KHOMKu @ .



ucxoaHas
Boaa

NMPUNTOXEHMUE 2. N'mapaBnuyeckasa cxema yCTaHOBKM.

<

obopoTHas NUHUA Tpeuupxynnum)

B2

M8 [ P2
K2 KOHUeHTpaT
— > {>4—< » >
B1
MO2  —+ {>?<}
o > OK2
npy. palGom1 » K4 P1
W3 EMKoCTH _ _ _ _ _ - _ . M

Ké

A 4

K7 K8

BXx04 AnsA 3anonHexHue
XUM.NPOMBIBKW dunsTpaToMm

®1 — mexaHn4eckun punsTp

H1 — Hacoc BbICOKOro AaBreHus

OK1 — OK3 - obpartHble knanaHa

P1 — potameTp punbtparta

P2 — poTtameTp KOHLEHTpaTa

K1 — K8 — wapoBble KpaHbl

OK1 — anekTpoMarHuTHbIV KnanaH Ha Bxoge

OK2 — anekTpoMarHUTHbIN KnanaH NpoMbIBKA

OK3 — anekTpoMarHUTHbIV KnanaH 3anofHeHns unbTpaTomM
M1 — maHomMmeTp «Bxoa B yCTaHOBKY»

M2 — maHomeTp «Bxog B Hacoc»

M3 — maHomeTp «Bxoa B MemMOpaHHbIA BroKy

M4 — maHomeTp «Bbixog ns membpaHHoro 6noka»

PL — pene naenexus

B1 — perynnpoBoyHbIN BeHTUIMb «Pacxoq koHueHTpaTa»

B2 — perynnpoBoyHbIN BeHTUINb «Pacxon o6opoTHOM BOabI»
M31 — M33 — membpaHHbIE 3NIEMEHTLI B KOpNycax

K3 X K5

BbIXoab! Ans
XUM.NPOMBIBKW

: cunsTpat
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NMPUNOXEHUE 3. NMoaknioyeHne AaTynKoB YPOBHA.

PaboTa ycTaHoBKM ¢ 04HOW EMKOCTbIO (bunbTpara).

thuneTpar

-
-~
-~
s
s
/
. /
MonnaekoBbIn AaTYNK /
YPOBHSI 3
HakonutenbHasa éMKOCTb YcTtaHoBka obpaTHoro
puneTparta ocmoca RO3-4040

Bnok ynpasnenns RO-4040

[atumk ypoBHs chuneTpata

YEPHbLIN

CUHWIA

Puc.5 ModkntoyeHue 00HO20 dam4uKa ypoeHs K ycrmaHoeKe.
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PaboTa ycTaHOBKM C ABYMS €MKOCTAMU (MCXOOHOW BOAbl U dunbTpaTa).

cunbTpar

MNonnaekosbIn gaTYnK
YPOBHS

\ 5
\ MonnaskoBbIN gaTYMK
YPOBHSA

ucxogHas soga

HakonuTenbHas EMKOCTb YcTaHoBKa 06paTHOro HakonutensHas émkocts
puneTpaTa ocmoca RO3-4040 MCXOAHOW BOAbI

Bnok ynpasnenns RO-4040

[Hatuuk ypoeHs ounbtparta

YEPHLIN YEpHbLIN

KOPU4HEBbIIA A CUHWIA

Puc. 6 ModknioyeHue dsyx 0am4yuKoe ypoeHsl K ycmaHoeKe.
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Knemmb! B 6roke ynpasnenus

RO-4040
SL2 - BEpXHWIN NONMABKOBLIA A4aTYMK YPOBHSA
SL2 (PUHMLLIHON EMKOCTM (Nocne ocmoca)
[lonHasn
He nonHas

Puc. 7 3.nekmpuqec1(aﬂ cxema rnodkoYeHUs1 00HO20 Gamyuka YPOBHs1 K yCmaHOB8Ke.

Knemmbl B 6noke ynpasneHvs

RO-4040

SL1 - HWKHWIA NONNAaBKOBbLIM AaTUYMK
YPOBHA EMKOCTU MCXOAHOW BOAbI
nepea OCMOCOM

SL1 SL2 (nepea )

Nycran MonHan SL2 - BepxHUIA NONMAaBKOBbLIM AATYUK YPOBHSA
] _/1'_ huHULWHOW EMKOCTM (nocne ocmoca)
He nycras He nonnan

Puc. 8 9nekmpuyeckasi cxema nodksiro4eHuss 08yx 0amy4yuKoe YypPOeHs K ycmaHoeKe.
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