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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 domnbTpaumnm — He MeHee 1500 n/vac *
Pabouee gaBneHne Ha membpaHax — 10-12 aTm.
CteneHb obecconmBaHust — 97-99%
MwuHmanbHOe faBneHue BOAbl Ha BXoAde B yCTaHOBKY — 1.5 atm.
Hanps»keHune nutaHua — ~220 B, 50 Ny,
MoTpebnsiemasa MoLWHOCTb — He bonee 2.2 kBT
MpucoeanHnTenbHbIE NATPYOKN

= ucxogHasi Boga - G 1” Hap.

= ¢unbTpaT (YncTtasa Boga) - G 3/4” BHyTP.

"  KOHUeHTparT (copoc B gpeHax) - G 3/4” BHyTP.

= 3anonHeHve unstpatoMm - G 1/2” BHYTp.

" NopTbl ANS XUM. NPOMbIBKU - G 3/4” BHYTP.
Pasmepsbl ycTaHoBKU: BbicoTa — 1520 MM, AnvHa — 760 MM, winpmrHa — 600 Mm
Macca ycraHoBku (¢ membpaHamu, 6e3 Boabl) — 90 kr.

*Mpoun3BoauTENBHOCTL CUCTEMbI 1 NOTPEeONeHne NCXOAHOM BOAbI 3aBUCUT OT TeMMNeEpPaTypbl U CONecoaepXaHus nc-
XOAHOW BOAbI.

1.3 Tpe6GoBaHuUs K Ka4eCTBY UCXOQHOW BOAbI

KauecTBO mncxodHoM BoAbl, MOCTyNawLWen B YCTAaHOBKY, AOJPKHO COOTBETCTBOBaTb TPeOOBaHMAM
FOCT 2761-84 (tabnuua 1):

Ta6nuua 1.

Ne n/n MokasaTenb, eqa. U3Mm. BennuuHa nokasartens
1. O0wasn MmuHepanusaums, Mr/n He 6onee 2000
2. MyTHocTb, EM® He 6onee 1,0
3. pH 3+10
4, CopaepxaHue cBoboaHOro xnopa, 03oHa, Mr/n He Gonee 0,1
5. HedTenpoayktel, 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 bonee 0,1
9. CopaepxaHue kpeMHUs, mMr/n He 6onee 1,0




2. COCTAB U OINMUCAHUE YCTAHOBKHU

2.1 O6wumm coctaB yCTaHOBKM (CM. puc. 1)

2.1.1 YcraHoBka obpaTtHoro ocMmoca (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 YCTaHOBIEH (DUNBTP MEXaHUYEeCKOW OYMCTKM C pa3mepom nop 10
MKM (P1 Ha puc. 1). OJaHHbIi DynbTp NnpegoxpaHseT MeMOpaHbl U HACOC OT MENKMX MEeXaHU4YecKnx npu-
MeceWn, NPUCYTCTBYIOLLNX 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.

CpenHss 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-
CTW YNCNEHHO XapaKTepusyeT CTeneHb OYUCTKM BOAbl B MeMBpaHHOM Grioke OT pacTBOPEHHbIX COMNen 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 obecnedeHnss paboTbl YCTAHOBKM B aBTOMaTu4e-
CckoM pexume. B Hero Bxopat: koHTaktop KM1, aBTomaT 3awuTel gBuratens QF1, aBToMart 3alumThbl Lenu
ynpaBnenns QF2, kHonka «[MYCK» ¢ wHankatopHon namnon «CETb», norudeckui KoHTponnep
Mitsubishi 1 knemMmbl 4nst NOQKITOYEHNST BHELLHUX YCTPOWCTB.




KM1 Namna «CeTtb» KoHTtponnep Knemmb!

-~

' 0000000000 |

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 NOABOASALLEN NMMHUM 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 / BbIKIMIOYEHUS YCTaHOBKMY;

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

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

- KNEMMbI NpegHa3HayYeHbl Ansi NOAKMIOYEHUS BHELHMX YCTPOWCTB: AaTynka YPOBHS UInv pene aaene-
HWUSt 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
3anofHEHNM HAKOMUTENbHOW EMKOCTU YMCTOW BOAOW, NMOO Mo curHany ot pene AaBreHusi Npy noBbllle-
HUWM OaBreHust B Maructpanv npu npekpaiieHun Bogopasdopa. [ns atoro B 6Groke ynpaBneHus npegy-
CMOTpeHbI knemmbl 1 1 2. B wkadg ynpaBneHus crnegyet BBeCTM kabenb OT COOTBETCTBYHOLLErO YCTPOM-
CTBa M MOACOEOUHWUTb ero K knemmam 1 u 2 TakuMm obpasom, 4yTobbl Ans npekpalleHusa cunsTpauum
YCTPOMWCTBO pa3pbiBarno Uenb, a Anst NpoAomKeHNst unbTpaLmm — 3aMbikaro.

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

3anyck n HaCTPOMKY YCTAHOBKM MOXXHO NMpou3BecTy 6e3 COOTBETCTBYIOLLEro ycTponcTea. [ns 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 Npruoopsl.

YcTaHoOBKa ocHalleHa cnegyowmmm 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.

PoTtameTpbl MMEIOT ABONHYIO LUKaINYy U3MEPEHUIA:

- 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. Anana3oH namepeHun — go 7
aTtm. o nepenagy AaenexHus Ha unbTpe (PasHOCTb NokasaHu maHomeTpoB M2 n M1) moxHO cyanTb O
3arpsa3HeHnn hunbTpa U 0 HEOO6XOOMMOCTM 3aMEHbI B HEM KapTpuaXka;

- MaHoMeTpbl M3 1 M4 KOHTPONMPYIOT AaBrneHMe Ha BXOAE U Ha Bbixofge MembpaHHoro 6roka co-
OTBETCTBEHHO. 10 pasHOCTM nokas3aHui MaHOMETPOB (Nepenaz AaBreHus) onpefenseTcs CTeneHb 3a-
rpsi3HEHHOCTU MeMOpaHHoro 6noka. [inanasoH namepeHnii — ao 15 atm.

MaHomeTpbl HanoMHEHbI MULEPUHOM A1 YCTPaHeHUst BUOpauui cTpenku;

2.1.6 3anopHo-perynupytowlas apmatypa npegHasHadyeHa Ans NOAKNI0YeHNs, perynmpoBku n ob-
CNyXvBaHWS YCTAHOBKW, U BKMNOYaeT B cebs:
- BEHTWUNM perynupoBoyHbie B1 n B2;
- KpaHbl Wwaposble K1 — K8;
- obpaTtHble knanaHa OK1 — OKS;
- anekTpomarHuTHble knanaHa 9K1 — 3KS3;
AnekTpomarHuTHbIN kKnanaH OK1 nepekpbliBaeT nogady BoAbl Ha BXOAE B YCTaHOBKY.
OnekTpoMarHuTHbIN knanaH QK2 crnyxuT Ons nepuoamMyeckon NpoMbIBKM 0OpaTHOOCMOTUYECKMX
MembpaH. Mpu ero OoTKpbITUM BOAa C MOBLILEHHLIM PACXO4OM MpoXoauT B 06xon perynupyroLiero
BeHTUNs B1, 4To cnocobCTBYET CMbIBY OTNOXEHUIA C MOBEPXHOCTU MembpaH. OK2, k Tomy e, ncnonb-
3yeTcs ANng NPOMbIBKM YCTAHOBKM MpUW Nycke U Ans 3anofHeHus eé punbTpaTom.
OK3 ncnonbayeTcsa Ans 3anonHeHns KopnycoB unbTpaToMm.
BenTunu perynuposoyHbie B1 1 B2 cnyxaT gna perynupoBku paboyero aBrneHus u pacxoga Bo-
Abl B Maructpansx KoHueHTpaTa v peuupKkynauumn, COOTBETCTBEHHO.
O6patHbIi knanaH OK1 cnyxuT ans npegoTtepalleHuss obpaTtHOro Toka BoAbl U NageHust aaerne-
HWSI Ha NMHUK BLICOKOMO AaBreHns nepeg membpaHHbIM 610KoM.
O6patHbi knanaH OK2 cnyxuT ana obecneyeHns 3agaHHOro HanpasneHns Toka BoAbl B 060poT-
HOW NUHWK — OT BeHTUNS B2 k Bxoay B Hacoc H1.
O6patHbi knanaH OK3 cnyxuTt gna obecneyeHns 3afaHHOro HanpaBneHUs Toka BoAbl B JIUHWUMK
3anonHeHns punbTpaTom — OT KpaHa K7 k Bxogy B MeMOpaHHbI Griok.
KpaH waposor K1 cnyxunt ang nogsoda MoLLEro pactsopa B npouecce XMMU4eCKON NpOMbIBKU
MeMOpaHHbIX 3NTIEMEHTOB.
KpaHb! waposble K3 u K5 cnyxat ons otBoga MoloLLero pacteopa B nNpoLecce XMMUYECKon npo-
MbIBKM MeMOpaHHbIX 3NeMEHTOB. Takke X MOXHO UCMOMNb30BaTh AN CNMBa BOAbl C YCTAHOBKM.
KpaHb! Wwaposble K2 n K4 cnyxat Ans nepekpbiTUa MarncTpanen KoHueHTpaTa n 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 YCTaHOBKY.

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 nogaetcs Ha Hacoc H1, moBblWaKOWMA SaBIEeHUE.
Mo paBneHuem nopsigka 10-12 aTMm., co3gaBaemMbliM HACOCOM, BoAa NpoXoauT vYepe3 MemopaHHbI Gok.
Ha obpaTHooCMOTUYECKMX MEMOpPaHHbLIX 3f1EMEHTaX MNPOUCXOANT NPOoLECC pasgeneHns noTtoka NCXo4HON
BOAbl Ha OYNLLEHHbIV UnbTpaT (UNKU Nepmear) U KOHLLeHTpaT.

KoHUeHTpaT YyacTU4HO CnMBaeTCs B ApeHax, a Apyras ero 4yacTb HanpaBnsieTcs Ha BXOA 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 060POTHONM BOALI HA BXOA B HACOC yxyALLaeT KayecTBO 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 MonHocTblo (Ha 97-99,5% B 3aBMCMMOCTM OT TMNa UCMNONb3yeMbix MembpaH) 3a-
nepxuBaroTcs coneobpasyowme noHbl: Na+; Ca +2; Fe+2; Mn+2; NH4+; SO4 -2; Cl-, n Tem 6onee kpyn-
Hble MOMEKYNbl U YacTuLbl, TO hUnbTpaT He TONbKO CBOOOAEH OT MEXaHUYECKUX NPUMECEN N PacTBOPEH-
HbIX COMEN, HO N CTEPUIIEH, TaK kak MembpaHa He nponyckaeT 6akTepum 1 Bupychl. [ns ynydweHus 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
hnnbTPaToOM 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 OTBOASALEN Maru-
CTpanu YucTow 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 NOTpebuTenb AOmKeH
obecneunTb Ka4eCTBO MCXOOHON BOAbl HE XyXe yka3aHHoro B Tabn.1.

KOHUEeHTpar
(cOpoc B apeHax)
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duneTpar

3anosnHeHue
thunsTparom

NaTuuk ypoeHs
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ncxogHas soga

HakonurensHasi EMKOCTb
uneTpaTa

HacocHas ctaHums YctanoBka RO3-4040

Puc. 5 NModknroyeHue mpy6onpoeodoe K ycmaHoeKe.



3.1.3. YcTaHoBKa nogkroyaeTcs K ogHodasHoOW anekTpoceTh ¢ HanpsbkeHnem 220120 B ¢ yactoTton 50 My
M K KOHTYpPY 3alMTHOro 3asemreHus. [py nocTynneHMn HanpsbkeHus B GIroke ynpaBreHusi 3aropaetcs
curHanbHas namnodka “CETb”.

3.2 YcTtaHOBKa MeMOpaHHbIX 351IEMEHTOB

BHumaHue! Bo BpeMsi yCTaHOBKM MeMOpaHHbIX 35IEMEHTOB B CUCTEMY AN CMa3blBaHUSA Mpo-
KNnagok M ynnoTHEHWM He UCMOoNb3yWTe Macro, BA3KME WNU TBepAble CMa3KM Ha OCHOBe
HedTENPOAYKTOB.

[nsa aTux uenen MOXHO NPUMEHSTb CUIMMKOHOBLIE CMa3ku unmn cmecb 50% rnvuepuHa u Boapl.

MemMObpaHbl 0bpaTHOro ocMoca MOCTaBMASKTCA OTAENbHO OT YCTAHOBKW, YNakOBaHHbIE B repme-
TWYHYIO ynakoBky. [lepen 3anyckoM yCTaHOBKM HEO6X0OUMO YCTaHOBUTL MeMOpaHbl 06paTHOro ocMoca Ha
lWTaTHbIE MecTa B kopnyca. [ins atoro Heob6xoanmo:

e OTBEPHYTb HaKWAHbIE ranku TpybonpoBoaa, COEANHEHHOIO C BEPXHEWN KPbILLKON KOpNyca;

e OTBECTW TPYOOMPOBOA B CTOPOHY;

e  BbIHYTb TPYOKY C BEPXHEN KPbILLKM Kopryca MeMOpaHbl;

e  CHSITb CTarbHOM KPEMNEXHbIN XOMYT, COEAMHAIOLLNIA KOPMYC M KPbILLKY KOpnyca;

e  BblHYTb BEPXHIOK KPbILLKY.

e pacnakoBaTb MeMOpaHy W BCTaBUTb €€ B KOPMyC, COPUEHTUPOBAB HanpasrieHNe C TOKOM BoAbl
(HanpaBneHve cTpenok Ha MemOpaHax u Kopnycax OOJPKHO coBnafatb). BctaBnatb memGpaHy
cnegyeTt € ocobow OCTOPOXHOCTBIO, M3beras YpeaMepHbIX YCUITMIA, NOCKOMbKY 3TO MOXET MpuBe-
CTM K NOBPEXOEHUIO YNITOTHUTENBHbBIX KOMEL, B KPbILLKE KOPMYCa;

e BCTaBWTb HA MECTO BEPXHIOIO KPbILLIKY;

e  YCTaAHOBWUTb CTaNbHOW KPENEXHbIN XOMYT.

e  YCTaAHOBWUTb Ha MeCTO TPyOonpoBoAbl, 3aTAHYTb HAKUAHbIE ranku.

3.3 YcTtaHoBKa KapTpumxa npeadpunbtpa
Mepen 3anyckoM ycTaHOBKM HEOOXOOUMO YCTAHOBUTb KapTpuaX pmnbTpa MexaHU4YeCcKon NpeaoymncT-
Kv B KOMoy:
- BbIKITHOYUTb 3NIEKTPONUTAHME YCTAHOBKM U MOAaYvy BoAbl B CUCTEMY;
- 3aKpbITb BXOAHOM KpaH Nofgavn UCXO4HOW BOAb;
- BbIKPYTUTb KOMNOY, BCTaBUTb B HEE KapTPUOX;
- YCTaHOBWTb KONOY C KapTpUaKeM Ha MecTo.

3.4 3anonHeHue yCTaHOBKW BOAOW U NPOMbIBKAa MEMOpaH.

CnepnyeT ocyLLecTBUTbL NepBOHaYanbHOE 3anofiHEHNe YCTaHOBKM BOAOW nepep ee nepBbiM 3anyc-

KOM ONns yganeHus Bo3gyxa M3 CUCTEMbI. 3anofHeHne criefyeT OCYLLEeCTBMATb €CTECTBEHHLIM HAMOPOM
ncxogHow BoAbl 6e3 BKMOYEHMS HAacoca BbICOKOrO AaBMeHUs. [ns aToro HyXHO:

e  OTKPbITb kKpaH K6 nogayn Boapl B yCTAHOBKY;

e  3aMoNHUTbL BOAOW KOpMyc npegdunbTpa, HaXkaB KHOMKY BO3A4YXOCOPOCHMKA Ha KPbILLKE;

e  OTBEpPHyTb NPOOKY BO3AyX0COpPOCHMKA Ha Hacoce (puc.6);

e BKMOUNUTL aBTOMaT QF2 (YnpaBneHue), He Bknw4vasa aBTomat QF1 (Hacoc) B Gnoke
ynpaBneHuns;
BKITHOYMTb YCTAHOBKY, HaxaB KHomnKy «[TYCKby;
e  [0OXOaTbCs 3anofIHEHUSA Hacoca BOAOW, 3aBepHYTb NPOBKy BO34yXOCOPOCHUK;
e BbIKIIOYUTb YCTAHOBKY.

OTKpbITE ANA 3anonHeHns
Hacoca Bogou

Puc. 6 lMpo6ka Ha Hacoce Orisi 8blnycka eo3dyxa.



BHumaHue! BkntroyeHue Hacoca BbICOKOro faBfieHUsA NPU He3anosIHeHHOW yCTaHOBKE MO-
XXeT NPMBECTU K BbIXo4y €ro u3 cTposi.

3.5 HacTtpoika ycTaHOBKM Ha pabouui pexum

lMocne 3anonHeHns BOAOW MOXHO NPUCTYNaTh K HACTPOWKe yCTaHOBKW. [nsa aToro:

OTKpbITb KpaH K6 nogayn BoAbl B YCTaHOBKY;

OTKPbITb KpaH K2;

3aKkpbITb kKpaHbl K1 1 K3;

3aKkpbITb KpaHbl K7 1 K8;

3aKpbITb KpaH K4 n BeHTUnb B2 Ha nnuHun peumpkynayuu;

C NOMOLLbIO AOMNOMHUTENBHOrO WaHra coeanHnTb KpaH K5 ¢ kaHanusauuen;

MOMHOCTbIO OTKPbITb BEHTUNb B1 Ha NnHMM KOHLEHTpaTa;

3aKpbITb BEHTWUINb B2 Ha NuHMM peunpkynaumm;

HacTpouTb pene gaBneHusa PO1 (no npaBou wkane) Ha 0 bar;

NOAKMIOYMTb YCTAHOBKY K 9MEKTPOCeTH;

BkNOUMTb aBToMaThl QF1 (Hacoc) n QF2 (Ynpaenenue). JomkHbl 3aropeTbcs namna «CETb» u
3KpaH KOHTponnepa;

3anycTuTb YCTaHOBKY, HaxaB KHOMKy «[MYCK». Ha akpaHe koHTpomnnepa roput Hagnucb «Punp-
Tpaums» n muraeT Hagnuce «lpombiBKay.

Mocne aToro yctaHoBKa 3anonHUTCS BOAOW B Te4eHne 1-2 MuH. nocrne 3anycka.
Cpa3sy nocne BKIHOYEHUS YCTaHOBKM OHA aBTOMaTUYECKU MEepexoauT B PexunM rmapasrvyeckon

NPOMbIBKKU. M3roToBMTENEM YCTaHOBMEH CNeaylowWwmMin PeXumM NPOMbIBOK: NPOAOImKUTENbHOCTL — 20 Ccek,
NepuMoanyYHoOCTb — 0auH pas B 30 MUHYT.

koraa Haanuck «lpoMbiBKa» NoracHeT, MOCTENEHHO NpUKpbIBaTh BEHTUNL B1, HacTpavsaem pa-
b6ouee gaBneHve B MembpaHHoM 6roke no maHomeTpam M3 n M4 B npegenax 12 atm. OgHoBpe-
MEHHO Mo nokasaHuam potameTpa P1 cnegyet obecneunTts NOTOK hunbTpaTa okoro 750 n/vac
(12-13 n/mMunH) Npy 3TOM NOTOK KOHUEeHTpaTa (Mo nokasaHusaM potameTpa P2) gormkeH nexartb B
AvnanasoHe 1000-1100 n/yac (16-18 n/muH). Ecnn gaBneHve HaunHaeT npesbliwaTh 12 atMm., To
HeobX0AMMO crerka NPUOTKPbITb BEHTUMb B2.

cnuTb B gpeHax nepeble 300-400 n dpunbTpaTa, B KOTOPLIX HAXOAUTCS KOHCEPBAHT, MPUMEHSsie-
MbI PU XpaHeHn 06paTHOOCMOTUYECKMX MeMOpaH.

Mocne 3anonHeHusi ycmaHoeku 6000l u Hacmpoliku nomokoe HeE06Xxo00UMO 8epHymb
Hacmpolky pene daesieHuss Ha 1,5 bar !

lMocne okoHYaHus NPOMbIBKU MeM6paHbIZ

COeIHUTL NUHWIO unbTpaTa C EMKOCTbIO A5 YNCTOW BOAbI;

3aKkpbITb KpaH K5 (4oNONHUTENbHbIV LUNaHT MOXHO OTCOEAUHUTD);

OTKPbITb KpaH K4;

npoBepuTb nonoxeHue kpaHos: K1, K3, K5 — 3akpbiTbl; K2, K4, K6 — OTKpbITHI;
KpaH K7 OTKpbIT, ecrnv Ucnonb3yeTcs PyHKUNS 3anonHeHnss unbTpaTom.
kpaH K8 ocTaétcs 3aKpbITbIM.

BHumaHue! BeHTunb B1 (KOHUEHTpaT) MONMHOCTLIO 3aKpbiBaTb HeENb3f. OTO NpuBeAeT K
pPe3KOMy COKpaLleHUI0 CpoKa CNyKObl MeMOGpaHHOro 3fieMeHTa.

s cokpalleHus oGbeMa cGpPOCOB B APeHaX MOXHO YacTb BOAbI HANpaBuUTb B 0GOPOTHYIO IMHMIO.

[na atoro HeobxogMMO NPUOTKPbLITL BEHTUNb B2, a BeHTMNb B1 mpukpbiTb, CTPEMSICb COXpPaHUTb Ha
npexHeM ypoBHe MokasaHus poTameTpa dunbTpata Pl n maHometpoB M3 n M4. Npu 3TOM 4acTb KOH-
LeHTpaTa OyaeT BHOBb NOgaBaTbCs Ha BXO4 Hacoca No 060pOTHOM NMHUK (PELMPKYSLMS).

OpHako YpesmepHoe OTKPbITUE BEHTUISE B2 MOXeT NpMBECTU K YXYALLIEHUIO kKayecTBa unbTpaTa

N CHMXXEHUIO CpOoKa CJ'Iy)K6I:I MeM6paHHOFO neMeHTa.
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4. PEXUMbI PABOTbl YCTAHOBKU

YcTaHoBKa yKOMMIEKTOBaHa yHMBepcarnbHbIM aBTOMaTU3UPOBaHHLIM Br1I0KOM ynpaBneHus, 1 Mo-
)XeT aBTOHOMHO paboTaTb B HECKOINBKUX pexumMax:

pexum punbmpayuu;

PEeXUM MPOMbISKU;

PEeXUM 3anosIHeHUsi huibmMpamom;,

PEeXUM 0XXUOaHusl.

BHumaHue! Cpa3sy nocne BKMYeHUs ycTaHoBKM KHomnkon «[TYCK» oHa aBToMaTU4YecK/ nepexo-
anTt Ha 40-50 cek. B peXuM NPOMbIBKU, BbITECHASA 13 MEMOpPaHHbLIX KOPNYCOB hunNbTPaT, KOTOPbIM
OHW ObInn 3anonHeHbl. Ha 310 Bpemsa oTkpbiBaeTcs knanaH OK2. [locne OkoHYaHMs1 NPOMbIBKM
knanaH OK2 3akpblBaeTcs, U YCTAHOBKA NEPEXOANT B peXUM hunbTpaLmu.

B pexume dunbTpaumm ycTaHOBKa HEMPEPbIBHO OYULLI@ET BoAy, NpeABapuUTENbHO YacTUYHO OYu-
LLLEHHYI0 B (ounbTpax NpeanoarotoBkM. B aTom pexume aBTOMaTUYECKUE BbIKMHOYATENN YCTAaHOBKU BKIHO-
YeHbl, kKHomnka «[ITyck» HaxaTa, Hacoc - paboTaeT, knanaH K1 — oTkpbIT, QK2 n IK3 3akpbIThbI.

Mpn HEOOXOAMMOCTU PEXMM MPOMbLIBKA MOXET BKIMHOYATLCS HE TONBbKO MpU MycKe YCTaHOBKU (Mo
YMOMYaHu1Io), HO 1 B npolecce unbTpaLmmn Yepes paBHble MPOMEXYTKA BpeMeHU. [pn aTux npoMbiBKax
OoTKpbIBaeTcs knanaH OK2, pe3ko Bo3pacTaeT CKOPOCTb M pacxon BOAbl B NMHWM KOHLEHTpaTa. Takue
NPOMBIBK/ MO3BOMSAKT CMbITb B APEHAX 3arpsA3HEHus, HaKOMMBLUMECS Ha MOBEPXHOCTM MembpaH. [ns
BKIMIOYEHNS NMEPUOANYECKUX MPOMbIBOK HEOOXOOUMO M3MEHUTbL HACTPOMKWM KOHTponnepa B Grioke ynpas-
nenuns (cm. Mpunoxexue 1).

B HakonuTenbHOM eMKOCTU HeOHXOAMMO YCTaHOBUTb AATUYMK YPOBHS, KOTOPbIN ByaeT anekTpuye-
CKU CBA3aH C OMOKOM ynpaBreHus ycTaHoBKOW (cM. n.2.1.4).

lMpn HaNOMHEeHWM eMKOCTU BOAOMW M cpabaTbiBaHMM JaTymka (pa3mblKaloTCs NEKTPUYECKME KOH-
TakTbl faTyMKa) Ha 3KpaHe KOHTpomsepa 3aropaeTcd HaanMcb «YpoBeEHb». YCTaHOBKa npekpaiiaet pabo-
TY N NEPEXOaNUT B PEXUM 3anofHeHuns dwunbtpatoM. Npu 3TOM HAcoC YCTaHOBKW BbIKMOYAETCA, KnanaH
OK1 Ha Bxoge 3akpbiBaeTcsa. OTkpbiBaloTCA krnanaHa QK2 un OK3, yepes koTopble MemMbpaHHbie Kopryca
3anonHsTea punbTpaTom. 3anonHeHne anutcst okoro 40 cek, Npyu 3TOM Ha 3KpaHe KOHTpomnnepa roput
Hagnucb «3anonHeHue dunbtpatomy». MNMocne atoro knanaHa OK2 n OK3 3akpbiBalOTCH, U yCTaHOBKa ne-
PEXOOMT B PEXUM OXUOAHUS.

Pexvm oxugaHus npogorkaeTcs O TOro MOMEHTa, Koraa ypoBeHb BOAbI B HAKONMUTENbHOW €MKO-
CTW CHU3NTCHA JOCTATOYHO ANA TOro, YToObl 3aMKHYINMCh KOHTAKTbl A4aTynka ypoBHS. [1ocne aToro Hagnuchb
«YpOBEHb» raCHET, @ YCTaHOBKa CHOBa BXOAUT B PEXMM NPOMbIBKY, @ 3aTEM B PEXUM hunbTpaumm.

Mpn Heo6XoaMMOCTY BO3MOXHO M3MEHEHUE 3aBOLCKUX HAacTPOEK, U BbICTABIEHNE Ha KOHTponne-
pe onTuUMmarsnbHbIX NS JAHHOMO UCTOYHMKA BOAOCHAOXEHUS ONMTENbHOCTU aBTOMAaTMYECKUX Onepauun u
pexumos (cM. MNpunoxeHue 1).

Ecnu paBneHve Ha Bxode nagaet Hwxke 1,5 aTMm, ycTaHOBKa aBTOMAaTUYeCKU OTKIOYaeTcd, npwu
3TOM Ha aucnnee muraet Hagnucbk «HET OABJIIEHWA». B cnyvyae ocTaHOBKM NO HU3KOMY AaBfEHUIO OC-
MOC AeT, NoKa BXOAHOe JaBrneHne Bogbl BOCCTAHOBUTCSA A0 3aAaHHOro ypoBHS. ocrne 3Toro HauynMHaeTcs
OoTCcYeT BpeMeHu pecTtapTta (no ymonyaHuio — 10 cek), npu aToM Ha gucnnee muraet Hagnucbe « OXKNOA-
HWE PECTAPTA». 3agepxKy BpEMEHU pectapTa MOXHO M3MEHUTb B HacTpownkax KoHTponnepa AL2. lMo-
Cre UCTeYeHnsi ITOro BpeMEHN OCMOC aBTOMAaTUYECKM nepesanycKkaeTcs.

KonunyectBo aBTOMaTUYECKMX PECTAPTOB 3a4aHO B HacTpowkax KoHTponnepa AL2 n moxeT BbiTb
M3MEHeEHO (No yMOnYaHuo 5 pectapTos).

Mocne npeBbIlWEHUS 3aJaHHOTO KONMYEeCcTBa pecTapToB OCMOC OydeT oxuaaTb nepesanycka
BPYYHYIO, Npyn 3TOM Ha aucnnee muraet Hagnuck « TPEBYETCA MNMEPE3AIMYCK» Ons nepesanycka ycTa-
HOBKM HEODOXOAMMO OTXKaTb M CHOBA HaxaTb KHOMKY «[lyck», ybeauBLUNCE, YTO Ha BXOL YCTAHOBKM noaa-
&Tcsa Boaa.

UToObl BbIKIHOYNTL YCTAHOBKY, HY)XXHO OTXaTb KHOMKy «[TYCK». B aToM crnyyae ycTtaHOBKa Takke
npekpawaet paboTy u nepexoguT B PEXuM 3anonHeHus dwnbTpatoM. [locne 3anonHeHust KoprycoB
dunbTpatom knanaHa K2 1 OK3 3akpbiBalOTCs, M yCTaHOBKA OCTAETCA B BbIKITKOYEHHOM COCTOSIHUN.

BHumaHue! 3anonHeHue yCTaHOBKM (hMnbTpaToOM NPOUCXOAUT TONMbKO MPU WTAaTHOM MNpekpa-
WeHun cunbTpauum — nMbo No curHany gartyvka YpoBHS, MO0 NpW BbIKMHOYEHUN KHOMKOW
«MYCK». Ecnn paboTta ycTaHOBKM Obina npekpalleHa HewWwTaTHO (BblkoYeH aBTomat QF2, unu
cpaboTano pene AaBneHusi) — 3anonHeHue hbunbTPaToM He NPOUCXOAUT.
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5. NIOPAOOK 3KCIIYATALUUUN YCTAHOBKU

5.1 BknoveHue U aKcnyaTauus yCTaHOBKU

[nsa 3anycka ycTaHOBKW BbINOMHUTE criegytoLlee:
- NPOBEPUTL MOMNOXEHNE KPAHOB:
o K1, K3, K5 — 3aKpbIThI;
o K2, K4, K6 — OTKpbITbI;
e KpaH K7 — oTKpbIT (ecnu ncnonb3yetca QyHKUMSA 3anOfHEHNS PUnbTpaTom);
e KkpaH K8 — 3aKpbiIT.
- NoAaTb UCXOAHYIO BOAY Ha YCTAHOBKY;
- BKIIOYNUTB B LIKadpy ynpaBneHms agToMmatmyeckune Bolkntovatenum QF1 n QF2;
- HaxaTb kHOMKy «[TYCK», Tem cambiM BKMOYMB YCTaAHOBKY. [locne 3Toro yctaHoBKa BbIXOAMT Ha
pabounii pexum B TeveHne 40-50 ¢ nocne HaxaTus KHOMKW. 3TO BPEMS JAETCH HAacoCy Ha pa3BUTUE Bbl-
COKOro gaBneHus, Heobxognmoro ong npowecca unbTpauuu.

YcTaHoBKa He 3anycTuTcs B cnyvae, ecnu:
e Ha yCTaHOBKY He NoJaHOo HanpshKeHue 351eKTPonuTaHus;
e aBTOMaTMyeckue Bbiknovatenu QF1 n QF2 He BKMNOYEHDI;
e Ha BXO[ YCTaHOBKM He nojaeTcs BOAa;
e kneMmbl 1 1 2 He 3aMKHYTbl NEPEMbIYKOM UMM Pa3OMKHYTbl KOHTaKTbl BHELLHEro Aatyuka,
NOAKITHOYEHHOrO K 9TUM KNeMmam;

Ecnn npegsaputensHo Obinn caenaHbl perynvpoBky paboyero gaBneHus U peuupkynsaumMmn sBogbl C
nomMoLubio BeHTunen B1 n B2, To AaBneHne Ha meMGbpaHHOM Brioke yCcTaHOBUTCS Ha ypoBHe 10-12 atm.

[danee yctaHoBka npogorkaeT paboTaTb NOMHOCTHIO B aBTOMATUYECKOM pexume. [pu 3Tom Hacoc-
HbI arperaTt gormkeH paboTtaTe paBHOMepHO. Ha avcnnee KOHTponnepa cBeTUTCA Haanucb «dunbTpaumsy.

5.2 KoHTponb paboTbl yCTaHOBKM

Mpu paboTe_gaBneHve BoAbl Ha BXo4e B YCTAHOBKY (MaHomeTp M1) gomkHo 6biTb He meHee 1,5
atm.;

YcTaHoBKa aBTOMaTUYECKM OTKNIOYaeTCs Npu OTCYTCTBUMM BOAbI HA BXOAEe B YCTaHOBKY. B cnyyae
OCTaHOBKM MO HU3KOMY AABMAEHU0 Ha BXOAE OCMOC XAET, Noka BXOAHOe daBfieHue BOAbl BOCCTAHOBUTCS
A0 3agaHHOro ypoBHs. [locne aToro HauMHaeTcs OTCHET BpEeMEHW pectapTa, Npy 3TOM Ha gucnnee muraet
Hagnucb «OXKWOAHWE PECTAPTA». 3agepKy BpemMeHu pectapTa MOXHO U3MEHUTb B HACTPOMKaX KOH-
Tponnepa AL2. [Nocrne ncteyeHns 3Toro BpeMeHn 0CMOC aBTOMaTMYeCKn nepesanyckaeTcs.

Konunyectso aBTOMaTUYECKMX PECTApTOB 3a4aHO B HacTpowkax KoHTponnepa AL2 n moxeT BbiTb
M3MEHEHO (NO yMOMYaHuio 5 pecTtapToB).

lMocne npeBbiWeHNs 3adaHHOTO KONMMYecTBa pecTapToB ocMoc OyaeT oxugaTtb nepesanycka
BPYYHYIO, Npyn 3TOM Ha aucnnee muraet Hagnuck « TPEBYETCA MNMEPE3AIMYCK» Ons nepesanycka ycTa-
HOBKM HEOBXOAUMO OTXaTb M CHOBa HaxaTb KHOMKY «[lyck», y6eamBLUMCh, YTO HA BXOA YCTaHOBKM Mopa-
éTcA Boja.

[aeneHve Ha Bxoge membpaHHoro 6roka (maHomeTp M3) gormkHo 6bITb B Npegenax 10-12 atwm;

Mepenag gaBneHust Ha MeMOpaHHOM Ornoke cocTaensieT 40 1 aTM. Ha KaXXAoM MeMOGpaHHOM
anemeHTe. pu nepenage gasneHunsa 1 — 1,5 atTM. Heo6XO0AMMO MPOBECTU XUMUYECKYHD MPOMbIBKY MEM-
OpaH.

KonuyecTtBo nonyvaemoro cdunbTpara JOJMKHO ObiTb He Gonee 50-60% oT Bcero o6béMa BOAbI,
noJaBaeMon Ha YCTaHOBKY (TOYHOE 3HadeHue 3aBUCUT OT 06bEMa 060poTHOM BoAbl). B npoTnuBHOM cny-
Yae, MOXeT ObICTPO 3abuTbCA 1 Aaxe BbINTU U3 CTPOS MeMBPaHHbIN BGNOK.

5.3 BbIKntoYeHne ycTaHOBKMU

[ns BbIKMIOYEHMS yCTaHOBKM obpaTHOro ocmoca BepHuTe kHOMKy «[TYCK» B omkaTtoe cocTosHue.
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6. TEXHUWYECKOE OBCITY>KUBAHUE YCTAHOBKU

6.1. TNoTpebutenb B Npouecce aKkcnnyataumm obsisaH NPoBOAUTL 3aMeEHY KapTpua)xa BXOLHOMO Npeao-
XpaHuTernbHOro punbTpa B cneayLen nocneaoBaTeribHOCTU:

- BbIKIMIOYUTb 3MEKTPONUTaHWE YCTaHOBKM 1 nodady BoAbl B CUCTEMY;
- 3aKpbITb BXOAHOW KpaH nogavv UCXOAHOW BOAbI;

- NOCTaBMWTb NOA KOnby pmnbTpa NOAAOH;

- cbpocuTb AaBneHve - HaxaTb KPaCHYH KHOMKY Ha KpbiLLKe KOnobl;

- BbIKPYTUTb KONBYy, BbIHYTb KAPTPWUAX, BCTABUTb HOBbIW;

- YCTaHOBUTb KONbyY ¢ PUNbTPOM Ha MECTO;

- BKIMOYUTb Nogady Boabl B YCTAHOBKY, y6eanTbCsl B OTCYTCTBUM NPOTEYEK U3-nog Konbbl;
- BKIIOYUTb YCTaHOBKY.

YacToTa 3aMeHbl KapTpuaken onpeaensieTcsi Ka4ecTBoM MCXoaHom Boabl. OaHMM 13 NpM3HaKoB HeOHXo-
OVNMOCTU 3aMeHbl KapTpuaKka MOTYT CNY>XWUTb y4aCTUBLUMECS Clydan OTKITHYEHUS YCTAHOBKN U3-3a He-
XBaTKu BOAbI.

6.2. Tlo Mepe 3acopeHus MeM6paHbI MeJikoancnepcHbIM Yactuuamm n corieBbiMU OTIIOXKEHUAMU NMPON3-
BOAUTEJIbHOCTb YCTAHOBKN CHMXXaeTCA. B atom cny4ae criegyeT OCyLWeCTBIIATb peareHTHY NpoOMbIBKY
MeM6paHHOFO NieMeHTa unn ero 3amMmeHy. PernameHTt NPOMbIBKU I'IOﬂ,GVIpaeTCFI Ha MecTe ncxoga mn3 co-
cTaBa UCXOAHOM BoAbl N 00LLMX peKOMeH,D,aU,I/Iﬁ npoun3soaunTena O6paTHOOCMOTVI‘-IeCKI/IX MeM6paH.

6.3. [Mpu AnuTenbHbIX NPOCTOSIX YCTAHOBKU criedyeT NpousBoanuTb ee obessapaxmBaHue C y4ETOM PEKO-
MeHOauui Npor3BoaMTens 06paTHOOCMOTUYECKMX MEMBPaH.

7. PETEHEPAUUA MEMBPAHHOTI'O BJTOKA

B npouecce akcnnyataunm MmemobpaHHbIi 610K 3abnBaeTCst HACNOEHUSMY COMEN XKeCTKOCTU, Koa-
rynUpoBaBLUMMW KOMMAOMAHBIMA 3MYNbCUAMU, OPraHMYEeCKUMKU OTNoXeHuamn. Ecnm membpaHHbin 6ok
nepuoanyeckm He oyvLlaTb OT 3arps3HeHusi, 3TO MOXeT NPUBECTU K "OLTyKaTypMBaHMIO" MOBEPXHOCTU
MembpaH 1 gaxe K ux HeobpaTMMbIM paspyLUeHNAM.

7.1 NMpu3HakKu 3arpsa3HeHusA

e  CHwxeHMe Npon3BOAUTENBHOCTU MEMOpPaHHbLIX 3NEMEHTOB A0 BenuynHbl, MeHee 80% oT Havanb-
HOW;

e [lepenag paBneHus Ha membpaHHoMm Grioke (MmaHomeTpbl M3 1 M4) yBennunBaetca 6onee, yem
Ha 1,0 aTM. Ha Kaxaylo MemMOpaHy;

e 3HauyuTenbHO yBeNnuuunach 3MnekTponpoBoAHOCTb UILTPaTA;

I'Iepmo,u,mqecxm, no mMepe nodasrieHnA CUMNTOMOB 3arpA3HeHusA, pekoMeHayeTcAa nNpoBoAUTb pere-
Hepauuio membpaHHoro 6roka. PereHepaums - ato obpaboTka MemMBpaHHbIX 3NEMEHTOB MOKWLWMM cpef-
CTBOM, yOansioLwmm C UX NMOBEPXHOCTU HAKOMMBLUMECH OTMIOXEHMsl. DTa npouenypa no3BondeT nogaep-
XnBaTb 3adBJlIEHHbIE XapaKTepPUCTUKN YCTAHOBKN N NPOASTIUTb CPOK CJ'Iy)K6bI MeM6paHHbIX 3N1EMEHTOB.

PereHepauusi npoBoanTca B ABa 3Tana. Ha nepBom atane mMoika MemBpaHHbIX 3N1EMEHTOB OCY-
LLLeCTBNAETCS KACMbIM pacTBopoM. Ha BTOpom aTane — LenoYHbIM pacTBOPOM.

7.2 Nopsapok npoBeAeHNA pereHepauum

BHauyane HeobOXo4MMO MpUrOTOBUTL TPEOYEMbIN OOBEM KMCINOrO MOILLErO pacTBopa B €MKOCTU
Onoka XMMM4Yeckon Mok, [ns NnpuroToBrneHNs pacTBopa XenartenbHO UCMONb30BaTh OUCTUINIMPOBAHHYIO
unu obecconeHHyio Bogy. O6bem MotoLero pactsopa Ans xumudeckon mokn RO3-4040 coctaBnseT 35-
40 nuTpos..
[anee cneayeT BbINOMHUTL CreayoLLMe onepauun:
e  OTKNIOUNTb YCTAHOBKY, MEPEKPbITb NoAauy BOAbl HAa YCTAHOBKY (3aKpbiTb kpaH K6);
e [logknounTbe OOMONMHUTENbBHBIN WAAHT OQHMM KOHLIOM K BbIXOAY KapTpuOKHOro dunbTpa Ha 6noke
XUMUYECKOM MOWKU, a APYrMM KOHLIOM KO Bxoay kpaHa K1 (puc.8);
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e [loagcoeanHntb ABa OpYrnx OOMNOMHUTENbHBIX WIaHra K Beixogam kpaHoB K3 u K5, a gpyrvue KoHubl
LUM@HroB NPUCOEOUHNTL K EMKOCTM C MOIOLLIMM PacTBOPOM Ha Broke XMMMUYECKON MOWKKM (puc.8);

e  3akpbITb KpaHbl K2 n K4;

e  OTkpbITb KpaHbl K1, K3, K5;

e Bknountb Hacoc Ha Bnoke XMMWYECKOW MOMKW, BOTKHYB BUIKY NUTaHusS B po3eTky. lMpu 3aToM
HaCcoC HayHeT MpoKayMBaTb MOILIUA PacTBOP MO 3aMKHYTOMY KOHTYPY U3 €MKOCTM Yepe3 MeMm-
OpaHHbI 650K M 06paTHO B EMKOCTL Yepe3 OTKpbIThbie kpaHbl K1, K3, K5.

YcraHoska «lenzep RO3-4040»

Bnok xvmM. npombiBku «["endep-4040»

Puc.8 ModknroyeHue ycmaHoeku RO3-4040 k 6510Ky xumu4yeckol moliku «lelizepy.

Mocne 3aBepLUEHUs XMMUYECKON MOWKM MeMOpaHHoro O6rnoka KaxgbiM TUMOM pacTBOpa BeCb
NPOMbIBAEMbIN KOHTYP, C KOTOPbIM KOHTAKTUPOBAas MOKLWNA pacTBOp, HEOH6XO4MMO MPOMbITb YMCTOWN BO-
aon.

lMocne OKOHYaHWS MOWMKM (eCNM HEODXOAMMO) CMEHUTL KapTPUOK B MUKPOUNBLTPE NPEeA0HUCTKM
1 NOBTOPUTL Npoueaypsbl, onucaHHble B pasgene 3.2 "lMepBbIi 3anyck yCTaHOBKKN".

8. AJIEKTPOBE3OINACHOCTb

8.1. YcTtaHoBka nogkntoyaeTcs k cetn ~220 B, ¢ yactoton 50 M4 1 K KOHTYPY 3aLLMTHOrO 3a3eMreHus.

8.2. Kateropuyecku 3anpeLlaeTcs CHUMaTb NEPEOHIO KPbILKy Grioka ynpaBneHus, He BbiHYB BUIIKY Mu-
Tarowero kabens U3 po3eTku.

8.3. 3anpewjaetca CHMMAaTb KPbILWKW pene AaBrieHusl, 3NEeKTPOABMraTens, KaTywKU 3MEeKTPOMarHUTHbIX
KrnanaHoB, He OTKITHOUMB YCTAHOBKY OT 3IIEKTPOMUTaHUS.

8.4. 3anpellaeTcsa Npom3BOANTb CAMOCTOATENbHbBIV PEMOHT 3MIEKTPUYECKON CXEMbI YCTAaHOBKM NMEPCOoHarny,
He npoweawemy obyyeHue.
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9. FAPAHTUMHbBIE OBA3ATEJIbCTBA

Mpeanpusatne-uarotosutens OO0 "Aksatopusa” (rpynna komnaHun "lensep”) rapaHTupyeT cooT-
BETCTBME YCTAHOBKM AN nonydyeHus obecconeHHowm Boabl cepumn "lensep” tuna RO TpeboBaHusm TY
3697-005-48981941-02.

1.MapaHTWUIAHBIA CPOK HaYMHAETCA CO AHSA Mpodaxu noTpebuTento, yka3aHHOro B AaHHOM PYKO-
BOACTBeE.

2.To ycnoBusim rapaHTMu npogaeel, 0653yeTcs B TeyeHne 12 mecsiueB ¢ MOMEHTa npogaxu obo-
pPYyLOBaHWS NPOBECTM 32 CBOW CYET PEMOHT UM 3aMeHy noboK YacTu yCTaHOBKKM, KoTopas byaeT npusHa-
Ha gedeKTHOM Nno npuynHe aedbekta matepuana unu nsrotoeneHnsi. Cpok 4encTBusa rapaHTUnHbIX 065a3a-
TENbCTB HE pacnpoCTpaHsaeTCs Ha CMEHHbIe PUIbTPYIOLLNE ANEMEHTHI.

3.MapaHTuAa npusHaeTca AENCTBUTENbHON TOMBKO MpU NpeabsBNeHUN OAaHHOMO PyKOBOACTBA MO
aKcnnyaTaumm ¢ OTMETKOMN O JaTe NpoAaxu U LTamrnom npoaasLa.

4.[apaHTusa NpusHaeTcs AeNCTBUTENBHON TOMLKO B TOM Criyyae, ecnivm ToBap bydeTt npusHaH He-
ncnpaBHbIM MPU OTCYTCTBUM HapyLUEHWs NMOKynaTenem npaBui UCNOMb30BaHUA, XpPaHEHUS U TPAHCMOPTU-
POBKW, ENCTBUSA TPETbUX MWL, NN OOCTOATENLCTB HEMPEOAONMMON CUMbI.

5.lapaHTnen He NpegycMaTpmBalOTCS NPETEH3MU Ha TEXHUYECKME MapameTpbl ToBapa, eCrnv OHU
HaxoasiTca B NpeAenax, yCTaHOBMEHHbIX U3rOTOBUTENEM.

6.apaHTUHOE 0bOCNyXXMBaHWE HE MPOWM3BOAUTCS B OTHOLUEHUW YacTewn, obnagarLwmnx noBblLLEH-
HbIM M3HOCOM WM OFPaHUYEHHBIM CPOKOM MCMOJb30BaHMS.

7.MpexaeBpeMeHHbIN BbIXO, U3 CTPOsi 3aMEHSEMbIX YacTen U3genus B pesynbtaTe Ype3MepHon
3arpA3HEHHOCTUN BOAbI HE ABMNSIETCS NPUYMHON 3aMeHbl U BO3BpaTa U3Oenus Unm 3aMeHsieMbIX YacTen.

8.MapaHTuA cunTaeTcs HeoeNCTBUTENBHON, €CNU UMEN MECTO HECAHKLMOHMPOBAHHLIN JOCTYN AN
peMOHTa, MoandmKauumn n gpyrmx U3MEeHEHNn KOHCTPYKLUKU, NPU NOBPEXOEHUSIX, BbI3BAHHbLIX HEMPaBUIlb-
HbIM UCMONb30BaHNEM, HapYLUEHNEM TEXHUYECKON 6e30MacHOCTUN, MEXaHNYECKMMN BO3OENCTBUSMA 1 aT-
MOCEPHBIMU BIIUSHUSIMMA.

9.B crnyyae nNpv3HaHWMK rapaHTMM He4eNCTBUTENBHOW, NokynaTenb 0683aH BO3MECTUTb NPoAaBLy
BCE pacxofbl, MOHECEHHbIE UM BCNEACTBME NpeabsiBNeHs HEOO0CHOBaHHON NPETEH3NMN.

10. TPAHCINOPTUPOBKA U XPAHEHUE

10.1 TpaHcnopTMpOBKa YCTAHOBKN OCYLLECTBNAETCA BCEMU BUAAMU TPAHCMNOPTHbLIX CPeacTB B CO-
OTBETCTBMM C NpaBunamun nepeBo3kx rpy3os, JeNCTBYIOLLUMX HA JaHHOM BUae TpaHcnopTa.

10.2 YcTaHoBKa TpaHCNOPTUPYeETCst B TapHOM sAwwmke. MabapuTsbl awmka: Beicota — 1650 mm, Ww-
puvHa — 920 MM, rmy6uHa — 700 mm. Macca yctaHoBku ¢ Tapow 140 kr.

10.3 MNorpy3ka 1 BbIrpy3ka YCTaHOBKW OCYLLECTBNAETCH BPYYHYIO UMW C MOMOLLbIO NOrpy34uka.

10.4 Anga TpaHCNOPTUPOBKN BHYTPU NOMELLEHNA YCTaHOBKa CHabXxeHa konecamu.

10.5 XpaHeHune ycTaHOBKM OCYLLIECTBIISAETCA B OTaN/IMBaeMbIX U BEHTUIUPYEMbIX NMOMELLEHUAX C
TemnepaTypown He Huxke +5 °C.

BHumaHue! XpaHeHue yCTaHOBKM NpU OTpULATENbHBIX TeMnepaTypax Hegonyctumo. 3amep3a-
HWe NpuBeAET K NOBPEXAEHNIO MEMOPAHHbLIX 3NIEMEHTOB U OPYINX YaCTEN.

11. KOMIMNJNEKT NMOCTABKU

B koMnnekT noctaBku BXOOAT:

ycTaHoBka «[ensep RO3-4040» — 1 wT.

MeMbpaHa obpaTHoro ocmoca 4040 — 3 wT.

PYKOBOACTBO MO MOHTaXy ¥ aKkcnnyaTaumm — 1 wr.

KapTpuax Ansa punbTpa MexaHU4eckom OYUCTKN 5 MKM — 1 T,
KoY Ang unbTpa MeXaHNYeCKon O4YNCTKU — 1 LWT.

AWK TapHbIA — 1 WT.
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12. CBUAETENBLCTBO O NPUEMKE

YcraHoBKa ang nonyyeHus obecconeHHon Boael "MNensep RO3-4040",

3aBogckon Homep — Ne RO3.4040.N. , COOTBETCTBYET TeXHMYecKon JokymeHTauum TY 3697-005-
48981941-02 n npnsHaHa rogHoKn Ansa akcnnyataumm.

[arta Bbinycka:

Mognucm nuy, 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 HacTpoMKn KOHTponnepa Mitsubishi.

YctaHoBka 'enszep RO3-4040 ynpaBnsieTca KoHTponnepoM Mitsubishi ¢ 3anucaHHon B Hero npo-
rpammoit. Monb3oBaTernb He MMEET BO3MOXHOCTU BHOCUTb U3MEHEHWSA B Mporpammy unu ctupatb ee. Of-
HaKo MMeeTCs BO3MOXHOCTb M3MEHSITb 3aBOACKME HACTPOMKM MO ANUTENBHOCTU T€X UMM MHbIX 3anpo-
rPaMMMpPOBaHHbIX onepaunii. [Ins BHECEHUS TaKUX U3MEHEHWUIA, a Takke ANs OTCNEeXUBaHUS PEXUMOB pa-
0OTbl YCTAHOBKM C MOMOLLIbIO KOHTPOSNepa COCTaBEHO HACTOSILLEE NPUNOXKEHNE.

KoHTponnep BkntovaeTcs B paboTy cpady nocrne nogadv nuTaHWs Ha YCTAHOBKY MpY BKIIOYEHMM aBTOMa-
Ta QF2. lNpun aToM Ha 3KpaHe KoHTponnepa nosensetcs Hagnucb « FEM3EP RO3-4040».

Bo Bpems paboTbl yCTaHOBKM MOXHO MOCMOTPETb UMW U3MEHNTb HACTPONKM CriedyoLmnx napameTpoB:
Onepauus HasHaueHune onepaunm ans paboTbl yCTaHOBKU HacTpovika no ymonyaHuio

3anornHeHne Bpewms, Heob6xoaumoe Ans 3anofTHEHNUS YCTaHOBKM 40 cekyHA
dunbTpaTom. 3aBUCUT OT NPOU3BOAUTENTBHOCTHU U
HacTpOeK HaCOCHOI cTaHUMUM pasdayn gunbTpaTa.

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

MpombiBKa 2 AnnTenbHOCTb NepnoanyecKkmMx NPOMbIBOK. 20 ceKkyHA
May3sa May3a mexagy nepnognyeckumm NPoOMbIBKAMMU. 0 yacos 30 MUHYT
MpombIBKK BkntodyeHune/BbIkO4YEHNE NEPUOANYECKNX MPOMbIBOK. 1
Bkn/Bbikn 0 — NPOMbIBKM BbIKITHOYEHbI

1- NMPOMBbIBKN BKITKOY€EHbI

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

OxunpaHune May3a nepef NOBTOPHBLIM MyCKOM (pecTapTom) nocre 10 cekyHa
pectapTta OCTaHOBKM MO CyXOMY Xoay.

Konunyectso KonnuecTBo NOBTOPHbLIX MYyCKOB. 5
pecTapToB

YcTaHOBMEHHbIe ANMUTEeNbLHOCTU onepauuin ABRAITCA TUMUYHBLIMK AN pa6oTkbl YCTaHOBKU B
6onblwmnHCcTBe criyvyaes. Mo3ToMy He peKoMeHAYeTCs CUIbHO U3MEHATb 3TU 3HAYEHMUS.

U3meHeHne HacTpoek kKoHTponnepa Mitsubishi.

[nsi BXoAa B PEXUM HACTPOMKMN HYKHO HaXaTb U yOep>KuBaTb OKOMo 1 cek. KHOMKY @ Ha naHenM KoH-
Tponnepa.

Ha akpaHe nosiButcs Tekyllee 3HadyeHue napameTpa 3AMOJIHEHUE.

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

lMocne nameHeHus napameTtpa HaXXnmMmaem KHOMKY .z Aanga 3annucn HoBOro 3Ha4eHu4.
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Y106kl U3MEHWTL ApYyrie napameTpbl, Hy)KHO NEPENTU K HAM, UCTIONb3Ysi KHOMKU ®@ Ha MaHesn KoH-

Tponnepa. MNepekntoyeHne NnapameTpoB NPOUCXOANT MO KPyry.

3anonHeHue

©» ©

MpombiBKa 1

©» ©

MpombiBKa 2

OxuaaHue pecrapra

©

KonuyecTBO pectapToB

M3MeHseM HYXHbIVi napaMeTp KHoMKamu @ n @ .

lNocne nameHeHus napameTpa HaXXnmaemM KHOMKY ‘z ana 3anncum HOBOro 3Ha4eHus.

MNocne Bcex coenaHHbIX UISMEHEHUIN BbIXOAMM U3 pexuma HaCTpOI7IKVI HaXaTnem KHOMKu @ .

17



NMPUNTOXEHMUE 2. N'mapaBnuyeckasa cxema yCTaHOBKM.

<

obopoTHas nuHua Tpe LUMpKynsauma)

M33 @

B2
L] K2 P2 KOHUEeHTpaT
— > M—A N
B1
M32  —¢ {>T<}
<Ph — > 3K2
R e
npy paGote - K4 P1 cuneTpar
W3 BMKoCTH (_ _ _ _ _ i)
noxopHas e > 6 M ®—’
BoAa

Y

Bxoq Ans 3anonHeHue BbIXOAL! ANA
XUM.NPOMBIBKY unsTpaToMm XUM.NPOMBIBKI

D1 — mexaHn4ecknin punbTp

H1 — Hacoc BbICOKOro JaBneHus

OK1 — OK3 - obpartHble knanaHa

P1 — potameTp cunbtpata

P2 — poTameTp KOHLEHTpaTa

K1 — K8 — wapoBbie kpaHbl

OK1 — anekTpoMarHUTHbIN KnanaH Ha Bxoae

OK2 — anekTpoMarHUTHbIV knanaH npoMbIBKY

OK3 — anekTpoMarHUTHbIN KnanaH 3anosiHeHus unbTpaTom
M1 — maHomeTp «Bxoa B ycTaHOBKY»

M2 — maHomeTp «Bxoa B Hacoc»

M3 — maHomeTp «Bxoa B MembBpaHHbI BroKy

M4 — maHomeTp «Bbixoa n3 membpaHHoro 6rokay

PO — pene paBneHus

B1 — perynnpoBo4HbI BEHTUMb «Pacxon KoHueHTpaTa»

B2 — perynnpoBoyHbI BeHTWUb «Pacxod o6opoTHOM BOObI»
M31 — M33 — MmemOpaHHble 3NEMEHTbI B KOpycax
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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 nodksio4eHuss deyx 0am4yukoe YypPOeHs K ycmaHoeKe.
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NMPUNTOXEHUE 4. dnekTpu4yeckasa cxemMa yCTaHOBKM.

QF1
16A
L1 X1 P
N
PE

}\ QF2
6A HL1 «Cetb»

X1 ®X2

ALFA

IN4

3 SB1 «[Myck»
2

Hacoc KM 1
ouT 1 Al A2
=]
—— |
BXOAHOW KNanax Y1 |
ouT2 ;
_ I
Y 2 — |
KNanaH NpoMbIBKK |
OuT3 :
|
Y 3 I
KNanax 3anonHeHus 1
ouT 4 |
PS1, — ;
1 IN1 HW3, naBneHue 1
1 5 5
Pm’n

ypoBeHb

nyck

M1

KM1 — koHTakTOop

QF1,QF2 - BblkntoyaTenb aBToOMaTUYECKNI

SB1 - kHonka "TTYCK"

Y1 — anekTpomarHuTHbIn knanaH «BXO»

Y2 — anektpomarHutHbin knanaH «[MPOMbIBKA»

Y3 — anekTtpomarHuTHbIn knanaH «3AMOJTHEHUE»

X1 — kabenbHas BUka

M1 — anekTpoaBuraTesnb Hacoca

PS1 — pene pasnexus AP-0-503

LE1 — patuuk ypoBHS EMKOCTU (hunbTpaTa
IN1...4 — BXOAbl KOHTpoOnepa

OUT1...4 — BbIXOAbl KOHTPOMNNepa

HL 1 — ungukatopHasa namna «CETb»

L__\%\KM 1.1
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