YcTtponcTtBa BOOAOOYUCTHbIE
obGpaTHOOCMOTHNYECKME
cepumn TMna RO

PYyKOBOACTBO NO MOHTa)y M 3KCnnyaTaumm

YCTAHOBKA

RO3-4040



1. OBLUME XAPAKTEPUCTUKN YCTAHOBKW

1.1 O6wme cBeneHunA

YcTaHoBKa BogooumctHasa cepum tuna RO npegHasHayeHa Ansg OYUCTKU U CHUXKEHUSA oben mu-
Hepanusaunm Boabl NOA3EMHbIX U MOBEPXHOCTHLIX MCTOYHUKOB XO35IMCTBEHHO-MUTHEBOINO BOAOCHAOXEHMS
no Can-MNuH 2.1.4.1074-01.

K akcnnyatauum ycTaHOBKM [OMYyCKAaTCHA COTPYOHMKM M MNOMb3oBaTeNM, O3HAKOMUBLUMECS
C HaCTOSILLUM PYKOBOACTBOM W NpOLUELINE UHCTPYKTaX.

Bo u3bexaHue Bbixoga U3 CTPOsi MeMOpaHHbIX (UNBTPYIOLLMX 3MEMEHTOB He AonyckaeTcs
nogava ropsideit Bogbl ¢ TeMnepatypoit Boile 40°C.

Komnnekraumsa yctaHoBOK cepum Tvna RO MOXEeT MEHATbCA B COOTBETCTBMM C TEXHUYECKUMMU
YcnosusiMu n noxenaHnsamm 3akasdvka.

B cBA3n ¢ NocTosiHHOM paboToi NO YCOBEPLUEHCTBOBAHMIO YCTAaHOBOK cepun "lensep” tuna RO,
BO3MOXHbl OTINYUSA MApaMeTPOB YCTAaHOBOK OT NPMBEAEHHbIX B JAHHOM PYKOBOACTBA, HE M3MEHSIOLLME UX
TEXHUYECKNE XapaKTEPUCTMKN N (PYHKLIMOHANbHbBIE BO3MOXHOCTH.

1.2 TexHU4YeCKMEe XapaKTepPUCTUKN YCTaHOBKN

e TemnepaTypa ucxoaHon sBoabl — oT +5°C no +40°C.
HoMuHanbHas npousBoanTensHOCTL yeTaHoBkn RO3-4040 — go 750 n/fyac*
MoTpebneHne ncxogHom Boabl B pexxmume dounbTpaunm — 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 Gonee 2.2 kBT
MpucoeagnHuTenbHble NaTpydkn

= 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.

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

*Ipon3BoanNTENBHOCTL CUCTEMBI 1 NOTPEBNEeHne NCXoaHOWM BoAbl 3aBUCUT OT TeMnepaTypbl 1 CONecoaepXXaHus uc-
XOAHOW BOAbI.

1.3 Tpe6GoBaHuUs K Ka4eCTBY UCXOQHOW BOAbI

KauecTBO ncxogHom BoApbl, MOCTyNalwLWen B YCTAHOBKY, AOJPKHO COOTBETCTBOBaTb TPeboBaHUAM
FOCT 2761-84 (tabnuua 1):

Ta6nuua 1.

Ne n/n MokasaTenb, eqg. 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. CopepxxaHne KpemHus, Mr/n He 6onee 1,0




2. COCTAB U OINMUCAHUE YCTAHOBKU

2.1 O6wumm cocTaB yCTaHOBKM (CM. puc. 1)

2.1.1 YcraHoBka obpaTtHoro ocMmoca (RO) cepun COCTOUT N3 CReayoLNX ANIEMEHTOB:
o OUNbTP MEXAHNYECKON 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 6M10KOM YCTaHOBIEH (DUNBTP MEXaHUYEeCKOW OYMCTKM C pasmepom nop 10
MKM (P1 Ha puc. 1). OJaHHbIi DynbTp NpegoxpaHsaeT MeMOpaHbl U HACOC OT MENKMX MEXaHWYeCKUX npu-
Mecel, MPUCYTCTBYIOLLNX B BOAE.

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

CpenHsst cenekTMBHOCTb 04HOro anemeHTa no 2% pactesopy NaCl B AUCTMNNMpoBaHHOM BOAE Npw
Temnepatype 25°C u paboyem gasneHun 10 aTMm. cocTaenseT okono 98%-99%. BenuuuHa cenekTueHo-
CTM YNCNEHHO XapaKTepusyeT CTeneHb OYUCTKM BOAbl B MeMBpaHHOM Grioke 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 obecnedeHnss paboTbl yCTaHOBKM B aBTOMaTu4e-
CckoM pexume. B Hero Bxoaat: koHTakTop KM1, aBTomMaT 3awmTel Asuratena QF1, aBToMart 3aluumThbl Lenu
ynpasneHua QF2, kHonka «[MYCK» ¢ wuHgukatopHonm namnon «CETb», noruyecknin KoHTponnep
Mitsubishi 1 knemMmbl 4nst NOQKIOYEHNST 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 ons 3amMmblkaHus Lenun NMTaHua anekTpoasuratens Hacoca H1;

- aBToMart 3awmTbl Asuratend QFL1 cnyxuT Ang 3awuTbl NOABOASALLEN NMMHUM OT KOPOTKOro 3aMblKaHUs
B Lienu NuTaHns anektTpoasuratensa Hacoca H1.

- aBTomMaTu4yeckmin Bbiknovatens QF2 npeaHasHadeH ONs 3aliMTbl OT KOPOTKOrO 3amblkaHus B Uenu
ynpaBreHus 3reMeHTOB aBTOMaTuUKu;

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

- nHamkaTopHas namna « CETb» 3aropaeTcs npu nogaye Ha yCTaHOBKY MUTAKOLLETO HaNpsKeHUs;

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

- KNeMMbI NpegHa3HayYeHbl Ans NOAKMIOYEHUS BHELHMX YCTPOWCTB: AaTynka YPOBHS UInv pene aaene-
HWUSt punbTpaTa (B KOMMNIEKT He BXOOAT).

B cTraHgapTHOM KOMMMEKTauMmn yCTaHOBKA HE YKOMMIIEKTOBaHA AaTynMkaMy Afsi BbIXO4a U3 pexu-
Ma cunbTpaummn. B peanbHom cxeme OH JOIMKEH MpeKpallatbcs NMMbo Mo curHany oT gaTyuka ypoBHS Npu
3anofHEHNM HAKOMWUTENbHOW EMKOCTU YMCTOW BOAOW, NMMOO MO CUrHany OT pene AaBfieHus Npu MnoBbile-
HUWM OaBreHust B Maructpanv npu npekpaiieHun Bogopasdopa. [ns atoro B 6Groke ynpaBneHus npegy-
CMOTpeHbl knemmbl 1 1 2. B wkad ynpaeneHus cnegyet BBeCTU kabenb OT COOTBETCTBYHOLLENO YCTPOW-
CTBa W MOACOEOUHUTb €ro K knemmam 1 u 2 TakuMm obpasom, 4yTobbl Ans npekpalleHusa cunsTpauum
YCTPOWCTBO pa3pbiBano uenb, a AN NpoAomkeHns punbTpaumm — 3aMmblkano.

UHCTPpYyKLUUM N cXxeMbl NOOKIMIOYEHUA JaTYUKOB YPOBHS — B [punoxeHun 3.

3anyck n HaCTPOMKY YCTAHOBKM MOXHO npou3BecTy 6e3 COOTBETCTBYIOLLEro YyCTponcTBa. [Ang ato-
ro B 6noke ynpaeneHus knemmbl 1 n 2 cnegyet BpeMeHHO COeaNHUTL NEPEMbIYKOMN.

K ©noky ynpaeneHus nogkntoveHo pene gaesneHus P, paboTtatowee B kKayecTBe gaTymka «Cyxoro
xogan.

2.1.5 KoHTponbHO-13MepuTenbHble Npruoopsl.

YcTaHoBKa ocHalleHa cneayowumm npubopamu (puc. 1):

- pene gaBneHusa P ncnonb3dyeTcs B kKa4ecTBe AaTymka Cyxoro Xxoaa,;

- potameTp P1 cnyxuT Ans KOHTPOrs NPON3BOAMTENBHOCTWN YCTAHOBKU MO (bunbTpaTy;
- potameTp P2 cnyXuT ansa KOHTPONS NoToka KOHUeHTpaTa.

PoTameTpbl MMeIOT ABONHYIO LKAy N3MepeHui:

- GPM — rannoHoB B MUHYTY;

- LPM — nnTpoB B MUHYTY.



Puc.4 MaHomempsbl.

- MaHomeTp M1 nokasbiBaeT BXogHOe AaBrieHne Boabl. [lnanasoH namepeHun - oo 7 atm.;

- MaHoMeTp M2 nokasbiBaeT gaBrneHue nocne npegdunstpa ®1. Anana3oH namepeHun — go 7
at™. Mo nepenaay gaeneHus Ha punbTpe (pa3HOCTb NokasaHun maHomeTpoB M2 n M1) MoxHO cyauTb O
3arpsa3HeHnn hunbTpa U 0 HEOO6XOOMMOCTM 3aMEHbI B HEM KapTpuaXka;

- MaHoMeTpbl M3 1 M4 KOHTPONMPYIOT AaBMNeHMe Ha BXOAE U Ha Bbixofge MembpaHHoro 6roka co-
OTBETCTBEHHO. [10 pasHOCTM Moka3aHWM MaHOMETPOB (Mepenag OaBneHus) onpenensercsl cTeneHb 3a-
rpsi3HEHHOCTU MeMOpaHHoro 6noka. [inanasoH namepennin — ao 15 atm.

MaHomeTpbl HanoMHEHbI MMLEPUHOM A1 YCTPaHeHUst BUOpauui cTpenku;

2.1.6 3anopHo-perynupytowlas apmatypa npegHasHadyeHa Ans NOAKNIYeHNs, perynmpoBsku 1 ob-
CNyXvBaHWSA YCTAHOBKW, U BKNtoYaeT B cebs:
- BEHTWUNM perynupoBoyHbie B1 n B2;
- KpaHbl Wwaposble K1 — K8;
- obpaTtHble knanaHa OK1 — OKS;
- anekTpomarHuTHble knanaHa 9K1 — 3KS3;
OnekTpomarHuTHbIN knanaH K1 nepekpbiBaeT nogady BoAbl HA BXOAE B YCTaHOBKY.
OneKkTpoMarHUTHbIN knanaH QK2 cnyXuT And nepuoanM4eckon NpOMbIBKM 0BPaTHOOCMOTUYECKMX
membpaH. lMpu ero oTKpbITUM BOAA C MOBbILEHHbIM PacxogoM NPOXOoAuT B 06Xxon perynvpyowero
BeHTUNs B1, 4To cnocobCTBYET CMbIBY OTNOXEHUIA C MOBEPXHOCTU MemMbpaH. K2, k Tomy xe, ncrnornb-
3yeTcs Ans NPOMbIBKW YCTAHOBKM NpW NycKe 1 Ans 3anofiHeHns eé donnsTpaTom.
OK3 ncnonbayeTcsa Ans 3anonHeHns KopnycoB unbTpaToMm.
BenTunu perynuposoyHbie B1 1 B2 cnyxaT gna perynupoBku paboyero AaBrneHus u pacxoga Bo-
Abl B Maructpansx KoHueHTpaTa v peuupKkynsauum, COOTBETCTBEHHO.
O6patHbi knanaH OK1 cnyxuT gna npegoTBpalleHns obpaTHOro Toka BoAdpl M NageHus gasne-
HWSI Ha NMHUK BLICOKOMO AaBreHns nepeg membpaHHbIM 610KoM.
O6patHbi knanaH OK2 cnyxuT gna obecneyeHus 3agaHHOro HanpasreHns Toka Bogbl B 060poT-
HOW NUHWK — OT BeHTUNS B2 k Bxoay B Hacoc H1.
O6paTHbii knanaH OK3 cnyxuTt ana obecneveHns 3afaHHOrO HanpaBfieHUst Toka BOAbl B JIMHWM
3anonHeHns punbTpaTom — OT KpaHa K7 k Bxogy B MeMOpaHHbI Griok.
KpaH waposon K1 cnyxuT ansg noasoga MOKWLLEro pacTBopa B NPOLECCE XMMUYECKOW NMPOMbIBKM
MeMOpaHHbIX 31IEMEHTOB.
KpaHb! waposble K3 u K5 cnyxat ansg otBoda MoKLLEro pactsopa B npouecce XMMM4eCcKon npo-
MbIBKM MeMOpaHHbIX 3NeMEHTOB. Takke X MOXHO UCMOMNb30BaTh AN CNMBa BOAbl C YCTAHOBKM.
KpaHb! Wwaposble K2 n K4 cnyxat Ans nepekpbiTua mMarncTpanen KoHueHTparta u dunstpaTta co-
OTBETCTBEHHO B MPOLECCe XMMMUYECKOWN MPOMbIBKA MEMOpPaHHbLIX 3NTIEMEHTOB.
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 NOAAeTCsl Ha BXOA B ycTaHoBky RO3-4040 n ganee
Ha unbTp MexaHudeckon ounctkm ®1. [lanee Boga nogaeTcs Ha Hacoc H1, noBblwaroWmin AaBreHue.
Moa paeneHnem nopsigka 10-12 aTm., co3gaBaeMblM HAacOCOM, Boda NPOXoauT Yyepe3 MeMbpaHHbIiA Brnok.
Ha o6paTHOOCMOTUYECKMX MEMOpPaHHbLIX 3fieMeHTax NPOUCXOAMT MPOLeCC pasdeneHns NoToka UCXOAHOM
BOAbl Ha OYNLLEHHbIV UnbTpaT (UNKU Nepmear) U KOHLLeHTpaT.

KoHueHTpaT YyacTU4HO cnmMBaeTCcs B ApeHax, a Apyrasi ero 4acTb HanpaBnsieTcs Ha BXOA Hacoca
no obopoTHon nuHuK (peunpkynaums). Hanvune o6OpOTHOM NUHUKM NO3BONAET SKOHOMMUTbL AOPOrocTos-
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LY MOArOTOBMIEHHYIO BOAY 3a CYET BTOPMYHOIO UCMONb30BaHUS KOHUeHTpaTa. OaHaKo 3HaYUTENbHbIN
BO3BpaT 0O60POTHOM BOAbI HA BXOA B HACOC yXyALLAeT Ka4ecTBO nony4aemoro dounbTpaTa.

dunbTpaTt (obecconeHHasa Boga) NocTynaeT HENOCPEACTBEHHO NOTPEOUTENO UM B Hakonutenb-
HYl0 eMKOCTb. [ockonbKy CkBO3b MeMOpaHy nop AeWCTBMEM AaBneHust cBOOGOAHO MPOXOOST MOMEKyrbl
BOAbl, HO MpPaKTU4Yeckn MonHocTblo (Ha 97-99,5% B 3aBMCMMOCTM OT TMNa UCMONb3yeMbix membpaH) 3a-
nepxuBaroTcs coneobpasytowme noHbl: Na+; Ca +2; Fe+2; Mn+2; NH4+; SO4 -2; Cl-, n Tem 6onee kpyn-
Hble MOMEKYNbl U YacTuLbl, TO hUnbTpaT HEe TONbKO CBOOOAEH OT MEXaHUYECKUX NPUMECEN N PaCTBOPEH-
HbIX COMEN, HO N CTEPUIIEH, TaK kak MeMbpaHa He nponyckaeT 6akTepumn u BUpYchl. ns ynyyweHus pabo-
Tbl YCTAHOBKW NPW BbICOKOM COAEPXKaHWUM CONen ABYXBareHTHOro Xeresa U Conen XeCTKOCTU B BOAY pe-
KOMeHAyeTCcs npeaBapuTenbHO 403MpoBaTb MHIMOMTOpP ocagkoobpasoBaHus (AmuHaT-K), npenstcTByto-
LM BbINAZEHMIO B OCaJ0K ManopacTBOPUMbIX corel. Ha Bbixode YyCTaHOBKM MOXHO MOCTaBUTb YrOSbHbIN
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 NMoaroTtoBKa k paboTe N HacTporKa paboTbl yCTaHOBKMU

3.1.1. YcTaHoBKa pa3MeLLaeTcs Ha Nony B OTansMBaeMoM NoMeLLeHUM C TEMNepaTypon He Hxke +5°C.
3.1.2. MNMoaknoynTb YCTaHOBKY K MarMcTpanu UCXOAHOW BOAbI, BbIXOA hunbTpaTa — K OTBOASALEN Maru-
CTpanu YucTow BoAbl, BbIXOA KOHLEHTpaTa — K ApeHaxkHon cucteme. K kpaHy K7 nogkniountb marmctpanb
nogaun chunbTpaTa ANa 3anofHeHMs Npu ocTaHoBKax (CM. puc. 5). PekomeHayeTcs Ha BXogde U Bbixode
YCTaHOBKM MOCTaBWTb OTCeKawlime KpaHbl. [Ans HopmanbHON paboTbl YCTaHOBKM NoTpebuTenb AomKeH
obecneunTb kKa4eCTBO MCXOOHON BOAbl HE XyXXe yka3aHHoro B Tabn.1.

KOHUEeHTpar
(cOpoc B apeHax)
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ncxogHas soga

HakonurensHasi EMKOCTb
uneTpaTa

HacocHas ctaHums YctanoBka RO3-4040

Puc. 5 NMNodknoyeHue mpy6onpogodoe K ycmaHoekKe.



3.1.3. YcTaHoBKa nogknoyaeTcs K ogHodasHoOW anekTpoceTh ¢ HanpskeHnem 220120 B ¢ yactoTton 50 My
M K KOHTYpPY 3alMTHOro 3asemreHus. [Npu nocTynneHun HanpshkeHust B Grioke ynpaBrieHusi 3aropaeTcs
curHanbHas namnodka “CETb”.

3.2 YcTtaHOBKa MeMOpaHHbIX 35IEMEHTOB

BHumaHue! Bo BpeMsi yCTaHOBKM MeEMOpaHHbIX 3fIEMEHTOB B CUCTEMY AN CMa3blBaHUSA Mpo-
KNnagok M ynnoTHEHWM He UCMOoNb3yWTe Macro, BA3KME WNU TBepAble CMa3Ku Ha OCHOBe
HedTENpOAYKTOB.

[nsa aTux uenen MoXXHO NPUMEHSATb CUITMKOHOBBLIE CMa3kn unu cmecb 50% rnvuepuHa 1 Boapl.

MemMObpaHbl 0bpaTHOro ocMoca MOCTaBMASKTCA OTAENbHO OT YCTAHOBKW, YNakOBaHHbIE B repme-
TWYHYIO ynakoBKy. [lepen 3anyckoM yCTaHOBKM HEO6XO0OUMO YCTaHOBUTbL MeMOpaHbl 06paTHOro ocMoca Ha
lWTaTHblE MecTa B kopnyca. [ins atoro Heob6xoanmo:

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

e OTBECTU TPYOONPOBOA B CTOPOHY;

e  BbIHYTb TPYOKY C BEPXHEN KPbILLKM Kopryca MeMOpaHbl;

e  CHSITb CTarbHOM KPEMNEXHbIN XOMYT, COEAMHAIOLLNIA KOPMYC U 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
cnegyeT ¢ ocobori OCTOPOXHOCTLIO, n3beras YpeamMepHbIX YCUITMIA, MOCKOSBbKY 3TO MOXET npuBe-
CTM K NOBPEXOEHMIO YNIIOTHUTENBHBIX KOMEL, B KPbILLKE KOpnyca;

e BCTaBWTb HA MECTO BEPXHIOIO KPbILLIKY;

e  YCTaAHOBWUTb CTaNbHOW KPENEXHbIN XOMYT.

e  YCTaAHOBWUTb Ha MECTO TPyOONpoBOAbl, 3aTAHYTb HAKUOHbIE raniku.

3.3 YcTtaHoBKa KapTpumxa npeadpunbtpa
Mepen 3anyckoM yCTaHOBKM HEOOXOOUMO YCTAHOBMUTb KapTpuaX pmnbTpa MexaHU4YecKkon npeaoymncT-
Kn B KONoy:
- BbIKITOYUTb 3NIEKTPONUTAHME YCTAHOBKM U MOAavy BoAbl B CUCTEMY;
- 3aKpbITb BXOAHOM KpaH Nofgavn UCXO4HOW BOAb;
- BbIKPYTUTb KOMNOY, BCTaBUTb B HEE KapTpUOX;
- YCTaHOBWTb KONDY C KapTpUOKeM Ha MecTo.

3.4 3anonHeHue yCTaHOBKW BOAOW U NPOMbIBKAa MEMOpaH.

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

KOM ONS yganeHust Bo3gyxa M3 CUCTEMbI. 3anofiHeEHUe criefyeT OCYLLEeCTBMATb €CTECTBEHHLIM HAMOPOM
ncxogHow BoAbl 6e3 BKMOYEHMS HAacoca BbICOKOro AaBMeHus. [ns aToro HyXXHO:

e  OTKPbITb kKpaH K6 nogayn Boapl B yCTAHOBKY;

e 3aMnonHWTbL BOAOW Kopnyc npeadunbTpa, HaXxaB KHOMKY BO30YXOCOPOCHMKA Ha KPbILLIKE;

e  OTBEpPHyTb NPOOKY BO3AyXOCOpPOCHMKA Ha Hacoce (puc.6);

e  BKMOUUTL aBTOMaT QF2 (YnpaeBneHue), He Bknwo4vasa aBTomat QF1 (Hacoc) B Gnoke
ynpaBneHus;
BKITHOYMTb YCTAHOBKY, HaxaB KHomnKy «[TYCKby;
e  JoOXOaTbCs 3anofIHEHWs Hacoca BOAOW, 3aBepHYTb NPOGKY BO34yXOCOPOCHUKA;
e BbIKIIOYUTb YCTAHOBKY.

OTKpbITE ANA 3anonHeHns
Hacoca Bogou

Puc. 6 lMpo6ka Ha Hacoce Orisi 8blnycka eo3dyxa.



BHumaHue! BknroyeHne Hacoca BbICOKOro AaBneHus npu He3anoJsIHeHHOMN YyCTaHOBKe MO-
XeT NpuBeCTU K BbiXoaQy ero n3 CTpos.

3.5 HacTtpoika ycTaHOBKM Ha pabouui pexum

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

OTKpbITb KpaH K6 nogayn Bogbl B YyCTaHOBKY;

OTKPbITb KpaH K2;

3aKkpbITb kKpaHbl K1 1 K3;

3aKkpbITb KpaHbl K7 1 K8;

3aKpbITb KpaH K4 n BeHTUnb B2 Ha nnuHun peumpkynayuu;

C NOMOLLbIO AOMNOMHUTENBHOIO WaHra coeanHnTb KpaH K5 ¢ kaHanunsauuen;

MOMHOCTbIO OTKPbITb BEHTUNb B1 Ha NnHMM KOHLEHTpaTa;

3aKpbITb BEHTWUIb B2 Ha nuHnM peunpkynauunm;

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 YyCTaHOBKY, HaxaB kHonky «[MYCK». Ha akpaHe koHTpomnnepa roput Hagnucb «dunb-
Tpaums» n muraeT Hagnuce «lpombiBKay.

Mocne aToro yctaHoOBKa 3anonHUTCS BOAOW B Te4eHne 1-2 MuH. nocne 3anycka.
Cpasy nocne BKIHOYEHUS YCTaHOBKM OHA aBTOMAaTUYECKM NEPEXOAMT B PEXUM rmapaBrnyeckomn

NPOMbIBKU. M3roToBMTENEM YCTaHOBMEH CNeayloLwWwmMin PeXUM NPOMbIBOK: NMPOAOImKUTENbHOCTL — 20 Ccek,
NepuMoanyYHoOCTb — 0auH pas B 30 MUHYT.

koraa Haanuck «lpoMbiBKa» NoracHeT, MOCTENEHHO NpUKpbIBaTh BEHTUNL B1, HacTpavsaem pa-
H6ouee gaBneHve B membpaHHoMm 6rnoke no maHomeTpam M3 n M4 B npegenax 12 atm. OgHoBpe-
MEHHO MO nokasaHuam potameTpa P1 cnegyet obecneunTts NOTOK punbTpaTa okono 750 n/vac
(12-13 n/mMunH) Npy 3TOM NOTOK KOHUEeHTpaTa (Mo nokasaHusaM potameTpa P2) gormkeH nexartb B
AnanasoHe 1000-1100 n/yac (16-18 n/muH). Ecnn gaBneHve HaunHaeT npesblwaTh 12 atMm., To
HeobX0AMMO crerka NPUOTKPbITb BEHTUMb B2.

cnuTb B ApeHax nepsble 300-400 n punbTpaTa, B KOTOPLIX HAXOAUTCA KOHCEPBaHT, NPUMeEHsIe-
MbI PU XpaHeHn 06paTHOOCMOTUYECKMX MeMOpaH.

Mocne 3anonHeHusi ycmaHoeKku e00oll U Hacmpoliku nomokoe He06xo0uUMO 8epHymMb
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 kpaHoB: 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 HeNb3f. OTO NpuBeAeT K
pPe3KOMy COKpaLleHU0 CPOoKa CNy0bl MEMOpPaHHOro afieMeHTa.

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

Ons 9TOro HeoGXO0AMMO MPUOTKPbITL BeHTUNb B2, a BeHTMNb B1 MpuKpbITh, CTPEMSACH COXpPaHWUTb Ha
npexHeMm ypoBHe nokasaHus potameTtpa dunbetpata P1 n maHometpos M3 1 M4. lNpn 3TOM YacTb KOH-
ueHTpaTa OyaeT BHOBb NMOAaBaTbCA HA BXOA HAacoca No 060POTHOW NMHUK (PELMPKYNALNS).

OpHako YpesmepHoe OTKPbITUE BEHTUISE B2 MOXeT NpMBECTU K YXYALLIEHUIO kKayecTBa unbTpaTa

N CHMXXEHUIO CpOoKa CJ'Iy)K6I:I MeM6paHHOFO NneMeHTa.
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4. PEXXUMbI PABOTbl YCTAHOBKU

YcTaHoBKa yKOMMINEKTOBaHa yHuBepcarnbHbIM aBTOMaTU3NMPOBaHHLIM BIOKOM ynpaBrneHus, 1 Mo-
)XeT aBTOHOMHO paboTaTb B HECKOMNBKUX pexumMax:

pexum punbmpayuu;

PEeXUM MPOMbISKU;

PeXXUM 3anosIHeHUsi huibmMpPamom;,

PeXUM oxxudaHusl.

BHumaHue! Cpasy nocrne BKMYeHMs ycTaHoBKM KHomnkon «[TYCK» oHa aBToMaTU4yecku nepexo-
anTt Ha 40-50 cek. B peXuM NPOMbIBKU, BbITECHASA M3 MeMOpPaHHbIX KOPNYyCcoB hnnbTPaT, KOTOPbIM
OHW ObInn 3anornHeHbl. Ha 310 Bpems oTkpbiBaeTcs knanaH OK2. [locne OkoHYaHMs NPOMbIBKM
knanaH OK2 3akpblBaeTcs, U yCTaHOBKA NEPEXOANT B peXuM hunbTpaLmu.

B pexume dunbTpaumm ycTaHOBKa HEMPEPbIBHO OYULLI@ET BoAdy, NpeaBapUTENbHO YacTUYHO OYu-
LLEHHYI0 B ounbTpax NpeanoarotoBkM. B aTom pexume aBToMaTU4ECKME BbIKMOYATENN YCTAHOBKU BKIHO-
YeHbl, kKHomnka «[ITyck» HaxaTa, Hacoc - paboTaeT, knanaH K1 — oTkpbIT, QK2 n IK3 3akpbIThbI.

Mpn HEOOXOAMMOCTU PEXMM MPOMbLIBKA MOXET BKMHOYATLCSA HE TOMNBKO MpU MycKe YCTaHOBKU (Mo
YMOM4aHu1Io), HO 1 B npolecce hunbTpaLmmn Yepes paBHble MPOMEXYTKA BpeMeHU. [pn aTux npoMbiBKax
OTKpbIBaeTcs knanaH OK2, pe3ko Bo3pacTaeT CKOPOCTb M pacxon BoAbl B JIMHUWM KOHUeHTpaTta. Takue
NPOMbIBKM MO3BOMST CMbITb B OPEHaX 3arps3HEHUs, HakonuBLUMECs Ha MOBEPXHOCTM MembpaH. [Ond
BKITIOYEHUS MEPUOANYECKMX NMPOMbIBOK HEOOXOAMMO M3MEHWUTb HACTPOMKWM KOHTpornepa B 6noke ynpas-
nenus (cm. Mpunoxexue 1).

B HakonuTenbHOW eMKOCTU HEOOXOAMMO YCTaHOBUTb AATYMK YPOBHS, KOTOpLIN ByaeT anekTpuye-
CKU CBA3aH C OMOKOM ynpaBrneHus ycTaHoBKOW (cM. n.2.1.4).

lMpn HaNoOMHeHWM eMKOCTU BOAOW M cpabaTbiBaHMU JaTymka (pas3mblKaloTCA 3MEeKTPUYECKMe KOH-
TakTbl faTyMKa) Ha 3KpaHe KOHTponepa 3aropaeTcsd HaanMcb «YpoBEHb». YCTaHOBKa npekpaiiaet pabo-
TY N NEPEXOaNUT B PEXUM 3anofHeHuns dwunbtpatoM. Npu 3TOM HAcoC YCTaHOBKW BbIKMOYAETCS, KnanaH
OK1 Ha Bxopge 3akpbiBaeTcsi. OTkpbiBatoTCcs knanaHa K2 n 3K3, yepes koTopble MeMOpaHHble Kopnyca
3anonHsaTea unbTpaTom. 3anonHeHve AnnTcs okono 40 cek, Npy 9TOM Ha 3KpaHe KOHTpornnepa roput
Hagnucb «3anonHeHue dunbtpatomy». Mocne atoro knanaHa OK2 n OK3 3akpbiBalOTCH, U yCTaHOBKa ne-
PEXOOMUT B PEXUM OXUOAHUS.

Pexvm oxuagaHus npogorkaeTcs 4O TOro MOMEHTa, Koraa ypoBeHb BOAbl B HAKONUTENbHOW €MKO-
CTW CHM3UTCS AOCTaTOYHO AN TOro, YTOObl 3aMKHYINMCb KOHTaKTbl AaTynka ypoBHs. [locne aToro Haanuch
«YpOBEHb» racHeT, a yCTaHOBKa CHOBa BXOAUT B PEXMM NPOMbIBKM, @ 3aTEM B pexunM unbTpaumm.

Mpn He0BXOAMMOCTH BO3MOXHO U3MEHEHNe 3aBOACKMX HACTPOEK, U BbICTABEHMNE Ha KOHTponne-
pe onTumarsnbHbIX ANA AaHHOrO MCTOYHUKA BOOOCHAOXEeHUs ANUMTENbHOCTW aBTOMAaTM4eCKMX onepauuin u
pexumos (cM. MNpunoxeHue 1).

Ecnu paeneHve Ha Bxoae nagaet Hwxe 1,5 atm, ycTaHOBKa aBTOMAaTUYECKM OTKIIOYaETCs, Npu
aToM Ha aucnnee muraeT Hagnuce «HET OABJIEHUNA». B cnyyae ocTaHOBKM NO HU3KOMY OaBIIEHUIO OC-
MOC AeT, NoKa BXOAHOe JaBrneHne Bogbl BOCCTAHOBUTCS A0 3aAaHHOro ypoBHS. ocrne 3Toro HauynmHaeTcs
OoTCcYeT BpeMeHu pecTtapTta (no ymonyaHumio — 10 cek), npu 3ToM Ha gucnnee muraeT Hagnmucb «OXKUOA-
HWE PECTAPTA». 3agepxKy BpeMeHn pectapta MOXHO M3MEHUTb B HacTpowkax KoHTponnepa AL2. lMo-
Crne UCTeYeHnsi ITOro BpeMEHN OCMOC aBTOMaTUYECKM nepesanycKkaeTcs.

KonunyectBo aBTOMaTUYECKMX PECTAPTOB 3a4aHO B HacTpowkax KoHTponnepa AL2 n moxeT ObiTb
n3MeHeHo (No yMmonyaHuio 5 pectapToB).

Mocne npeBblleHNs 3adaHHOTO KONMMYecTBa pecTapToB ocMoc OyaeT oxupaTtb nepesanycka
BPYYHYIO, Npu 3TOM Ha aucnnee muraet Hagnuck « TPEBYETCA MNMEPE3AIMYCK» Ons nepesanycka ycTa-
HOBKM HEODOXOAUMO OTXaTb M CHOBA HaxaTb KHOMKY «[lyck», y6eaMBLUMCH, YTO Ha BXOA YCTAHOBKM noaa-
éTcA Boja.

UToObl BbIKITHOYNTL YCTAHOBKY, HY)XXHO OTXaTb KHOMKy «[TYCK». B aToM cnyyae ycTtaHOBKa Takke
npekpawaeTt paboTy u MepexoguT B PEXuM 3anonHeHus dwnbTpatoM. [locne 3anonHeHust KoprycoB
GunbTpatom knanaHa K2 n OK3 3akpbiBalOTCs, M yCTaHOBKA OCTAETCA B BbIKITKOYEHHOM COCTOSIHUN.

BHumaHue! 3anonHeHWe yCTaHOBKU (DUMbTPATOM NPOUCXOAUT TONbKO MPM WITAaTHOM Npekpa-
WeHnn dunbTpauum — nMbo No curHany gartyvka YpOBHS, MO0 NpW BbIKMHOYEHUN KHOMKOW
«MYCK». Ecnn paboTta ycTaHOBKM Obifna NpekpalleHa HewWwTaTHO (BbIkMoYeH aBTomat QF2, unu
cpaboTano pene gaBneHusi) — 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 3an0nHEHNS PUnbTpaTom);
e KkpaH K8 — 3aKpbiIT.
- NoAaTb UCXOAHYI0 BOAY Ha YCTAHOBKY;
- BKIIOYNUTB B LKAy ynpaBneHms agToMmatmyeckune Bolkntovatenm QFL n QF2;
- HaxaTb kHOMKy «[MTYCK», Tem cambiM BKMOYMB YCTaAHOBKY. [locne 3Toro yctaHoBKa BbIXOAMT Ha
pabounii pexum B TeveHne 40-50 ¢ nocne HaxaTus KHOMKW. OTO BpeMSA JAETCH HAacocy Ha pa3BUTUE Bbl-
COKOro gaBneHus, Heobxognmoro ong npowecca unbTpauuu.

YcTaHoBKa He 3anycTuTcs B cnyyae, ecnu:
e Ha yCTaHOBKY He NMoJaHOo HanpshKeHe 3reKTPonuTaHus;
e aBTOMaTMyeckue Bbiknovatenu QF1 n QF2 He BKNOYEHDI;
e Ha BXO[ YCTaHOBKM He nojaeTcs BOAa;
e kneMmbl 1 1 2 He 3aMKHYTbl NEPEMbIYKOM UMM Pa3OMKHYTbl KOHTaKTbl BHELLHEro Aatyuka,
NOOKITHOYEHHOrO K 9TUM KNeMmam;

Ecnn npegsaputensHo Obinn caenaHbl perynvpoBku pabovero gaBneHus 1 peumpKynsumMm Bogsl ©
nomMoLubio BeHTunen B1 n B2, To AaBneHne Ha meMGbpaHHOM Brioke yCcTaHOBUTCS Ha ypoBHe 10-12 atm.

[danee yctaHoBka npogorkaeT paboTaTb NOMHOCTBHIO B aBTOMATUYECKOM pexunme. [pu 3Tom Hacoc-
HbI arperaTt gormkeH paboTtaTe paBHOMepHO. Ha ancnnee KOHTponnepa CcBeTUTCA Haanneb «dunbTpaumsy».

5.2 KoHTponb paboTbl yCTaHOBKM

Mpu paboTe_gaBneHve BoAbl HA BXOA4E B YCTaHOBKY (MaHomeTp M1) gomkHo 6biTb He MeHee 1,5
atm.;

YcTaHOBKa aBTOMaTUYECKM OTKNIOYaeTCs Npu OTCYTCTBMU BOAbI HA BXoAe B YCTaHOBKY. B cnyyae
OCTaHOBKM MO HU3KOMY AABMAEHU0 Ha BXOAE OCMOC XAET, Noka BXOAHOe daBfieHue BOAbl BOCCTAHOBUTCS
A0 3agaHHOro ypoBHs. [ocne aToro HauMHaeTcs OTCHET BpeMEeHW pectapTa, Npy 3TOM Ha gucnnee muraet
Hagnucbk «OXKNOAHWE PECTAPTA». 3agepxky BpeMeHU 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
M3MEHeEHO (No yMOonyaHuio 5 pectapTos).

lMocne npeBblWeHNs 3a4aHHOIO KONMYecTBa pecTapToB ocMoc OyaeT oxugaTtb nepesanycka
BPYYHYIO, Npyn 3TOM Ha aucnnee muraet Hagnuck « TPEBYETCA MNMEPE3AIMYCK» Ons nepesanycka ycTa-
HOBKM HEOBXOAUMO OTXaTb U CHOBA HaxaTb KHOMKY «[Myck», y6eaMBLUMUCH, YTO Ha BXO4 YCTAHOBKMW noaa-
éTcA Boja.

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

Mepenag gaBneHust Ha MeMOpaHHOM Ornoke cocTaensieT 40 1 aTM. Ha KaXXAoM MeMOGpaHHOM
anemeHTe. pu nepenage gasnexunsa 1 — 1,5 atM. Heo6Xo0AMMO MPOBECTU XMMUYECKYKD NMPOMbIBKY MeM-
OpaH.

KonuyecTtBo nonyvaemoro cunbTpata JOMKHO ObiTb He Gonee 50-60% oT Bcero o6bémMa BOAbI,
noJaBaeMon Ha YCTaHOBKY (TOYHOE 3HadeHue 3aBuCUT OT 06bEMa ob6opoTHOM BoAbl). B npoTnBHOM cny-
Yae, MOXeT ObICTPO 3abuTbCA 1 Aaxe BbINTU U3 CTPOS MeMBpaHHbIN BMOK.

5.3 BbIKknioYeHne yCTaHOBKHU

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

6.1. [MoTpebuTens B npoLecce akcnnyataunm 06s3aH NpoBOAMTL 3aMeHY KapTpuaKa BXOQHOro
npegoxpaHnTENbHOIO unbTpa B criegyloLlen nocnegoBaTenbHOCTY:

- 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 KONBY, BbIHYTb KAPTPUAX, BCTABUTb HOBbIN;

- YCTaHOBUTb KONbyY ¢ PUNbTPOM Ha MECTO;

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

YacTtoTa 3ameHbl KapTpuUmKen onpegenseTcs kauecTBOM UCXoAHOW BoAbl. OQHMM M3 NPU3HAKOB
HEeOOXOAMMOCTM 3aMeHbl KapTpuaka MOryT CNyXUTb y4aCcTUBLUMECS Cry4Yan OTKIOYEHMS YCTaHOBKM U3-3a
HexBaTKu BOAbl.

6.2. Mo mepe 3acopeHnst MeMGpaHbl MENKOAUCMEPCHBIMM YacTULL @MU 1 CONEBBLIMMU OTHOXEHUSIMU
NPON3BOAMTENBHOCTL YCTAHOBKM CHUXKaeTCs. B 3Tom cnyyae cnegyeT oCcyLWecTBNAATbL peareHTHY0
NPOMbIBKY MEMBpPAHHOMO anemMeHTa Unn ero 3ameHy. PernameHT npombiBkM noabupaeTcs Ha MecTe
ncxoas n3 coctaBa UCXOOHOWM BoAbl M 0BLLMX pekoMeHaauuii Npon3BoamTens 06paTHOOCMOTUYECKUX
MeMbpaH.

6.3. lpw AnuTenbHbIX NPOCTOAX YCTAHOBKM CriegyeT Npou3BoanTb ee obe3sapaxnsaHme ¢ y4eTom
pekomeHaaummn Nnpom3soagmnTens obpaTtHOOCMOTUYECKNX MeMBpaH.

7. PETEHEPAUUA MEMBPAHHOI'O BJTOKA

B npouecce akcnnyatauum MmemobpaHHbI 6ok 3abnBaeTCst HACNOEHUAMW COMEn XeCTKOCTU, Koa-
ryNUpoBaBLUMMW KOMMAOMAHBIMUA 3MYMbCUAMWU, OPraHUY4EeCKUMKU OTNoXeHuamu. Ecnn membBpaHHbIi 6nok
nepuoanyeckn He ouyvLlaTb OT 3arps3HeHusi, 3TO MOXeT NPUBECTU K "OLTyKaTypuMBaHMIO" NOBEPXHOCTU
MembpaH 1 gaxe K ux HeobpaTMMbIM paspyLUeHNAM.

7.1 Npu3Haku 3arpsa3HeHus

e  CHwxeHMe Npon3BOAUTENBHOCTU MEMOPaHHLIX 3NIeMEeHTOB A0 Benn4yuHbl, meHee 80% oT Havanb-
HOW;

e [lepenag paeneHus Ha MeMbpaHHoM Groke (MaHomeTpbl M3 1 M4) yBennuuaetca Gonee, yem
Ha 1,0 aTM. Ha Kaxgyto MeMOpaHy;

e 3HauyuTenbHO yBenuuunach 3nekTponpoBoAHOCTb UILTPaTA;

I'Iepmo,u,mqecxm, no Mepe nodasrieHnAa CMMNTOMOB 3arpA3HeHndA, pekoMmeHayeTca NpoBoAUTb pere-
Hepaumto membpaHHoro 6noka. PereHepauust - 370 o6paboTka MeEMOpPaHHbIX 3N1EMEHTOB MOKLWMM Cpesn-
CTBOM, yOansioLWmMm C UX NMOBEPXHOCTU HaKOMMBLLUMECH OTMIOXEHUsI. JTa npouenypa no3Bonsdet nogaep-
XMBaTb 3asiBfIEHHbIe XapaKTePUCTUKN YCTaHOBKM U NPOANUTL CPOK Cry»6bl MEMGPaHHbLIX 3NTIEMEHTOB.

PereHepauus npoBoauTcs B ABa aTana. Ha nepeBom aTane Moika MeMBpaHHbIX 311EMEHTOB OCY-
LLLeCTBSIETCS KUCIbIM pacTBOPOM. Ha BTOpoM aTane — LenoYHbIM pacTBOPOM.

7.2 Nopsapok npoBeAeHNA pereHepauum

BHauyane HeobOXo4MMO MpUrOTOBUTL TPEOYEMbIN O6BHEM KUCIMOr0 MOKLLETO pacTBopa B €MKOCTU
©noka XMMM4yeckon Mok, [ns npuroToBneHns pacTeBopa XenartenbHO UCMOSb30BaTh UCTUINIMPOBAHHYIO
unun obecconeHHyto Bogy. O6bem MotoLero pacteopa Aanst xummndeckon Mok RO3-4040 coctaBnset 35-
40 nutpos.

[anee cneayeT BbINOMHUTL CrieayoLLme onepaunmn:

e  OTKMOUUTL YCTAaHOBKY, MEPEKPbITL MoAa4y BOAbl HA YCTAHOBKY (3aKpbiTh kpaH K6);
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e [logknounTb OONONMHUTENbBHBIN WAAHT OOHMM KOHLIOM K BbIXOAY KapTpuOKHOro dunbTpa Ha 6noke
XUMUYECKOM MOWKU, a OPYrMM KOHLIOM KO Bxoay KpaHa K1 (puc.8);

e [logcoeonHnTb ABa OPYrnX OOMOSNTHUTENbHBIX LWaHra K Beixogam kpaHoB K3 u K5, a gpyrue koHubl
LLINAHroB NPUCOEAUHNTE K EMKOCTU C MOKOLLMM PacTBOPOM Ha B6noke XuMmn4eckom Moriku (puc.8);
3akpbITb KpaHbl K2 n K4;

OTkpbITb KpaHbl K1, K3, K5;

e Bknountb Hacoc Ha GroKe XMMWYECKOW MOWMKW, BOTKHYB BWIKY NMUTaHUS B po3eTky. [Mpu atom
HacoC HayHeT npokayMBaTb MOMLLMIA PacTBOP MO 3aMKHYTOMY KOHTYPY M3 €MKOCTU 4epe3 MeM-
©paHHbIN 6NoK 1 06paTHO B EMKOCTb Yepe3 OTKpbIThie kKpaHbl K1, K3, K5.

YcraHoska «lenzep RO3-4040»

Bnok xvmM. npombiBku «I"endep-4040»

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

lMocne 3aBepLUeHUS XMMWUYECKOW MOWKM MeMOpaHHOro 6rnoka KaxabIM TUMOM pacTBOpa BecCb
NPOMbIBaeMbI KOHTYP, C KOTOPbIM KOHTaKTMpOBas MOOLLMI pacTBoOp, HEOGXOAMMO MPOMbITb YUCTOW BO-
[0M.

lMocne okoHYaHMSA MOWMKKM (ecnv HeOBXOAMMO) CMEHUTb KapTpUaX B MUKpOUNbTPe NpeaoyuncTku
W NOBTOPUTL Npoueaypsbl, onucaHHble B pasaene 3.2 "lMepBbI 3anyck yCTaHOBKKN".

8. ANIEKTPOBE3O0INACHOCTb

8.1. YcTtaHoBka nogknoyaeTcs k cetn ~220 B, ¢ yactoton 50 Ny U K KOHTYPY 3aLMTHOrO 3a3eMreHus.

8.2. Kateropuyeckun 3anpellaeTca CHUMaTb NePeaHIo KpbIWKy Grioka ynpaBneHus, He BbliHYB BUIKY Mu-
TawLero kabensa 13 po3eTku.

8.3. 3anpewlaeTca cHMMaTb KPbIWKW pene OaBrneHus, aneKkTpoaBuraTens, KaTyLKn 3MeKTPOMarHUTHbIX
KnanaHoB, He OTKIYMB YCTAHOBKY OT 3MEKTPONUTaHUS.

8.4. 3anpeLlaeTcsa NPON3BOANTbL CAMOCTOSATENBHbBIA PEMOHT 3MNEKTPUYECKON CXEMbI YCTAHOBKM NepcoHarny,
He npowegwemMy obydyeHune.
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9. FAPAHTUMHbBIE OBA3ATEJIbCTBA

Mpeanpusatne-uarotoButens OO0 "Akeatopusa” (rpynna komnaHui "ensep”) rapaHTupyeT coOT-
BETCTBME YCTAHOBKM ONis  nonydyeHus obecconeHHon Boabl cepum "lensep” tTuna RO TpeboBaHusm TY
3697-005-48981941-02.

1.MapaHTWUIAHBIA CPOK HAYMHAETCA CO AHS Mpogaxu NnoTpedbuTento, yKkasaHHOro B JAHHOM PYKO-
BOACTBeE.

2.To ycnoBusim rapaHTum npofgasel, 0653yeTcsa B TeveHne 12 mecsueB ¢ MOMEHTa Npoaaxu 060-
pYyLOBaHWS NPOBECTM 3@ CBOM CYET PEMOHT UNun 3aMeHy nobor YacTu yCTaHOBKM, koTopas byoeT npusHa-
Ha fedeKTHOM no npuynHe gedekta maTepuana unu narotosneHus. Cpok 4encTBusi rapaHTUNHbBIX 065A3a-
TENbCTB HE pacnpoCTpaHsaeTCs Ha CMEHHbIe PUIbTPYIOLLNE ANEMEHTHI.

3.MapaHTusa npusHaeTca AeUCTBUTENbHOW TOMbKO NPWU NpeabsaBAeHUM OAaHHOro PyKOBOACTBA MO
aKcnnyaTaumm ¢ OTMETKOMN O JaTe NpoAaxu U LTamrnom npoaasLa.

4.apaHTusa NpusHaeTcs AeNCTBUTENBHON TOMLKO B TOM Criyyae, ecnv ToBap OyaeTt npusHaH He-
McnpaBHbIM MPU OTCYTCTBUM HApyLUEHWs MOKynaTenem npasui UCNOMb30BaHWUS, XPaHEHUSI U TPAHCMOPTU-
POBKW, AENCTBUSA TPETbUX MWL, NN 0BCTOATENLCTB HEMPEOAONMMON CUMbI.

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

6.apaHTUHOE 0bCNyXnBaHNE He NPOM3BOAMTCSA B OTHOLUEHUM YacTer, obnagarowmnx noBbILLEH-
HbIM M3HOCOM WM OFPaHUYEHHBIM CPOKOM MCMOJb30BaHMS.

7.MpexaeBpeMeHHbIN BbIXO, U3 CTPOsi 3aMEHSEMbIX YacTen U3genus B pesynbtaTe Ype3MepHon
3arpA3HEHHOCTUN BOAbI HE ABMNSIETCS NPUYMHON 3aMeHbl UM BO3BpaTa U3Oenus Unu sameHsieMbiX YacTen.

8.MapaHTuA cunTaeTcst He4eNCTBUTENBHOM, €CNYU UMEN MECTO HECAHKLMOHMPOBAHHBIN JOCTYN AN
peMOHTa, MoandmKauumn n gpyrmx U3MEeHEHNn KOHCTPYKLUKU, NPU NOBPEXOEHUSIX, BbI3BAHHbLIX HEMPaBUIlb-
HbIM UCMONb30BaHNEM, HApYLUEHNEM TEXHUYeckon 6e30MacHOCTU, MEXaHUYEeCKUMU BO3OENCTBUAMM U aT-
MOCEPHBIMU BIIUSHUSIMMA.

9.B crnyyae nNpv3HaHWMK rapaHTMM He4eNCTBUTENBHOW, NokynaTenb 0683aH BO3MECTUTb NPoAaBLy
BCE pacxofbl, MOHECEHHbIE UM BCNEACTBME NpeabsiBNeHNs HEOOOCHOBaHHON NPETEH3NM.

10. TPAHCINOPTUPOBKA U XPAHEHUE

10.1 TpaHcnopTMpOBKa YCTAHOBKMN OCYLLECTBNAETCA BCEMU BUAAMUN TPAHCMOPTHLIX CPeacTB B CO-
OTBETCTBMM C NpaBunamun nepeBo3kx rpy3os, JeNCTBYIOLLUMX HA JaHHOM BUae TpaHcnopTa.

10.2 TpaHcnopTupoBka MemMbpaH oCyLLeCcTBRAETCs Npy TemnepaType He Huxke +5 °C.

10.3 YcTaHoBKa TpaHCNopTUpyeTcH B TapHOM dAlwimke. Mabaputbl Awmka: Beicota — 1650 mm, Wn-
puvHa — 920 MM, rmy6uHa — 700 mm. Macca yctaHoBku ¢ Tapow 140 kr.

10.4 lMorpy3ka 1 BbIrpy3ka YCTaHOBKW OCYLLECTBNAETCS BPYYHYO NN C MOMOLLbIO NOrpy34dnka.

10.5 Inga TpaHCNOPTUPOBKN BHYTPU NOMELLEHNA YCTaHOBKa CHabXxeHa konecamu.

10.6 XpaHeHu1e yCcTaHOBKU OCYLLECTBIISETCH B OTanfiMBaeMbiX U BEHTUNNPYEMbIX NOMELLEHUSIX C
TemnepaTypon He Huxe +5 °C.

BHumaHue! XpaHeHue yCTaHOBKM Npu OTpULATENbHBIX TeMnepaTypax HegonyctuMo. 3amep3a-
HWe NpuBeEeT K NOBPEXAEHNIO MEMOPAHHbBIX 3NIEMEHTOB 1 OPYINX YaCcTEN.

11. KOMIMJNEKT NMOCTABKU

B kOMNNeKT NOCTaBKM BXOASAT:

ycTaHoBka «[ensep RO3-4040» — 1 wT.

MemMbpaHa obpaTHoro ocmoca 4040 — 3 wr.
PYKOBOACTBO MO MOHTaXy M aKkcnnyataumm — 1 wr.
KapTPUIK HAMOTHOM 5 MKM — 1 WT.

KoY Ang unbTpa MeXaHNYEeCKON O4YNCTKU — 1 LWT.
AWK TapHbIA — 1 WT.
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12. CBUAETENBLCTBO O NPUEMKE

YcraHoBka ang nonyyeHus obecconeHHon Boael "lMensep RO3-4040",

3aBogckon Homep — Ne RO3.4040.N. , COOTBETCTBYET TeXHMYEeCKOW JokymeHTauumn TY 3697-005-
48981941-02 n npusHaHa rogHoKn ansa akcnnyatauum.

[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 HacTpoMKM KOHTposnnepa Mitsubishi.

YctaHoBka 'enszep RO3-4040 ynpaBnsieTca KoHTponnepoM Mitsubishi ¢ 3anucaHHon B Hero npo-
rpammoit. Monb3oBaTernb HE UMEET BO3MOXHOCTU BHOCUTL M3MEHEHUS B Mporpammy unm ctupatb ee. Oa-
HaKo MMEeeTCs BO3MOXHOCTb M3MEHSITb 3aBOACKME HACTPOMKM MO ANUTENBHOCTU T€X UMM MHbIX 3anpo-
rPaMMMpPOBaHHbIX onepaunii. [Ins BHECEHUS TaKUX U3MEHEHWUI, a TakkKe Ansi OTCMEeXMBaHUS PEXUMOB pa-
0OTbl YCTAHOBKM C MOMOLLIbIO KOHTPOSNepa COCTaBEHO HACTOSILLEE NPUNOXKEHNE.

KoHTponnep BkntovaeTcs B paboTy cpady nocrne nogadv nuTaHns Ha YCTAHOBKY MpY BKIIOYEHMM aBTOMa-
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, Heobxoaumoe Ans 3anofIHEHUS YCTaHOBKM 40 cekyHA
dunbTpaTom. 3aBUCUT OT NPOM3BOAUTENBHOCTU U
HacTpOeK HAacOCHOI cTaHUUM pasdayn unbTpaTa.

MpombiBka 1 Bpewms, Heobxogumoe ansa BelTeCHEHUNA hunbTpaTa 40 cekyHg
13 MeMbpaHHbIX KOPMyCOB MpW 3anycke yCTaHOBKM.

MpombiBKa 2 AnuTenbHOCTb NepUoaNYECKMX NPOMbIBOK. 20 ceKkyHA
May3sa May3a mexagy nepnoanyeckumm NPoMbIBKaMMU. 0 yacos 30 MUHYT
MpombIBKK BkntoyeHmne/BbIKIOYEHNE NEPUOANYECKNX MPOMbIBOK. 1
Bkn/Bbikn 0 — NPOMbIBKM BbIKITHOYEHbI

1- NMPOMBbIBKN BKITKOY€EHbI

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

OxunpaHue Maysa nepef NOBTOPHbLIM NMyCKOM (pectapTom) nocre 10 cekyHa
pectapTta OCTaHOBKM MO CyXOMY X0ay.

Konunyectso KonnuecTBo NOBTOPHbIX MYCKOB. 5
pecTapToB

YcTaHOBMEHHbIe ANMUTEeNbLHOCTU onepauuin ABRAITCA TUMUYHBLIMK AN pa6oTkbl YCTaHOBKU B
GonblwmnHcTBe cnyvyaes. MMo3ToMy He peKOMeHAYeTCS CUMbHO U3MEHATb 3TU 3HaYeHUs.

U3meHeHne HacTpoek koHTponnepa Mitsubishi.

[nsi BXoAa B PEXUM HACTPOMKMN HYXKHO HaXkaTb U yAepKuBaTb OKOMO 1 CeK. KHOMKY @ Ha naHenM KoH-
Tponnepa.

Ha akpaHe nosiButcs Tekyllee 3HavyeHne napameTtpa 3AMOJIHEHUE.

C nomoLLbo KHONOK @ n @ Ha naHenn KoHTponfiepa MOXXHO N3BMEHUTb 3TO 3HA4YEeHME Ha XeJlaemMoe.

Mocne nameHeHus napameTpa HaXXnMmaem KHOMKY .z Aanga 3annucn HoOBOro 3Ha4eHu4.
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Y106kl U3MEHWTL ApYyrie napameTpbl, Hy)KHO NEPENTU K HAM, UCTIONb3Ysi KHOMKU ®@ Ha MaHesnn KoH-

Tponnepa. MNepekntoyeHne NnapameTpoB NPOUCXOANT MO KPyry.

3anonHeHue

©» ©

MpombiBKa 1

©» ©

MpombiBKa 2

© ©

May3a

OxupgaHue pecTtapTa

© ©

KonuuyecTBo pectapToB

MN3aMeHsieM HyXHbI1 napaMeTp KHOMKaMm @ n @ .

Nocne nameHeHus napamMmeTpa HaXXnmMmaem KHOIMKY ana 3anncum HoOBOro 3Ha4eHu4.

Mocne Bcex caenaHHbIX U3MEHEHWI BbIXOAUM U3 pexunmva HaCTpOVIKVI HaXXaTtnem KHOMKn @ .
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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 cdunbtpata

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 «Bxoq B Hacocy

M3 — maHomeTp «Bxoa B MembBpaHHbI BroKy

M4 — maHomeTp «Bbixoa n3 membpaHHoro 6rokay

PO — pene paBneHus

B1 — perynnpoBo4HbI BEHTUMb «Pacxod KoHueHTpaTa»

B2 — perynnpoBoyHbIn BeHTUNb «Pacxod o6opoTHOM BOAbI»
M31 — M33 — MmemOpaHHble 3NEMEHTbI B KOpycax
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NMPUNOXEHUE 3. NMoaknioyeHne AaTynKoB YPOBHS.

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 ModknoyeHue dsyx 0amyuKoe 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 nodkso4eHuUss 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 - BblkntovaTenb aBToMaTUYECKNIA

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 émMKoCTU (hunbTpaTa
IN1...4 — BXOAb! KOHTpoOnepa

OUTL1...4 — BbIXOAbl KOHTpOsSiepa

HL 1 — ungukatopHasa namna «CETb»

L__\%\KM 1.1
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