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1. OBLLAA XAPAKTEPUCTUKA YCTAHOBKH

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

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

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

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

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

TexHu4yeckas XapakTepucTuka yCTaHOBKMW.

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

HomunHanbHasi Npon3BoaMTENBHOCTL (MpU TemnepaType +25°C): — 8* M*/uac.
MoTpe6neHne NCXoaHo Boabl B pexnume punbTpaumum — He MeHee 11 m°/uac.
O61béMm cbpacbiBaemMOro B ApeHax KOHLEHTpaTa — He MeHee 3** m3/uac
MabapuTHble pa3mepsbl: BbicoTa — 1700 MM, rmy6uHa — 800 mMm, wupmHa — 2700 Mm.
Pabouee gaBneHve — 8 — 12 aTtm.

HanpspkeHne nutanusa — ~380 B, 50 My

MoTpebnsemasn mowHocTb — 11.0 kBT

Macca ycraHoBkn — okorno 600 kr

" MMpon3BOANTENBHOCTL YCTAHOBKM MOXET OTNINYATLCS OT MPUBEEHHbIX 3HAYEHWA B 3aBUCUMOCTU OT
TemnepaTypbl UCXOAHOW BoAbl. [py NOHWXEHMM TemMnepaTypbl MNPOU3BOAUTENBHOCTL YMEHbLUAETCs (CM.
MpunoxeHune 1).

** 3aBMCUT OT NapamMeTpOB UCXOOHOW BOAbI.

Tpe6GoBaHus K Ka4eCTBY UCXOAHOW BOAbI.

KauecTBO ncxogHon BoApbl, MOCTyNalLWen B YCTAHOBKY, AOJPKHO COOTBETCTBOBaTb TpeboBaHMAM
FOCT 2761 (tabnuua 1):

Tabnuua 1.

Ne n/n Moka3aTenb, ea. U3Mm. BennuuHa nokasartens
1. O6Lwwas MuHepanu3aums, mr/n He Bonee 2000
2. MyTHoCcTb, EM® He 6onee 1,0
3. pH 3+10
4, CogaepxaHue cBoboaHOro xnopa, 03oHa, Mr/n He 6onee 0,1
5. HedTenpoayktel, Mr/n OTCYyTCTBME
6. O6Las XecTKoCTb, Mr-9KB/n He 6onee 0,5
7. CogaepxaHue xenesa, Mmr/n He 6onee 0,1
8. CogaepxaHne mapraHua, mr/n He 6onee 0.1
9. CogaepxaHune KpemMHusi, Mr/n He Gonee 1,0

lMpumeyaHue. Npu obweli muHepanusayuu ucxodHol 8odbl bonee 2000 ma/n 8bix0dHbIE Na-
pamempbl ycmaHo8KU Mo2ym 3aMemHO omsiu4yambeCsi Om 3asi8/IeHHbIX 8 racriopme. B amom
criydae Ors YMOYHEHUsS] 8bIXOOHbIX MapamMempos8 ycmaHo8KU Heobxodumo npedocmasums
ronHbIl aHanu3 ucxodHol 800kbl.



2. KPATKOE ONMMCAHUE YCTAHOBKH

KOHUEeHTpaT Mem6paHHbii

thuneTpaT Bnok

Briok PA1, PA2
ynpasneHus

ncxoaHas
BOAa

K1
Hacoc BbICOKOro

AaBrneHunn

Puc.1 O6wuli sud ycmaHoeku.

O6wuMin cocTaB YCTaHOBKM:

YcTtaHoBka obpaTHOro ocMoca cepum "l'ensep” coCTOUT N3 CrneaylLnx 3NeMEHTOB:
e MembpaHHbI 6110K;

Hacoc BbicOKkOro aaBneHus;

Bnok ynpasneHus;

KoHTponbHo-n3mepuTenbHble Npnbopbl;

3anopHo-perynupytollas apmaTypa.

MembpaHHbI 610K NnpeaHasHayeH ans obecconmBaHus Bogbl HA OCHOBE SIBMEHUS 0OpaTHOro oc-
MOCa M COCTOUT N3 BOCbMMW PYNOHHbLIX 0OPAaTHOOCMOTUYECKMX 3N1EMEHTOB (MembpaH) M31-M38, pasme-
LLIEHHbIX B YETbIPEX MITACTUKOBLIX Koprycax (Mo 2 MemOpaHbl B KaX40Mm).

Hacoc BbicOkoro gaBneHust npegHasHayveH Ansi NOBbILEHUA AaBreHus nepel MemopaHHbIM 6110KoM
[0 3Ha4YeHUs1, HeobXOAMMOro AN HopMarbHOW PaboTbl MEMOpPaHHBLIX 3NIEMEHTOB.

KpaH K1 nepekpbiBaeT BoAy Ha BXOAE B YCTaHOBKY.

KpaHbl K2, K3 1 K5 cnyxat gns nogayn MorLero pacteopa npu Xum. npombiBke memopaH. Mpu Hop-
ManbHOW paboTe yCTaHOBKU 3TU KPaHbl AOMKHbI ObITb 3aKPbITbI!

KpaH K4 3akpbiBaeT maructpanb unbTparta npy XMMm. NPOMbIBKE, YTOObI M30exaTb nornagaHus Moo-
LLIero pacTeopa B EMKOCTb C YMCTON BoJoW. Bo BpeMsi HopManbHoOW paboThbl yCTaHOBKU AOMKEH ObITb OT-
KpbIT!

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

Pene paenenus P01 n PO2 npeaHasHayveHbl 4515 KOHTPOIS AaBIEHUs, pa3BMBaeMOro Hacocom.

O6patHbift knanaH OK1 cnyxut ans obecnevyeHnss 3afaHHOro HanpaeneHus Toka Bogdbl B 060poT-
HOW NuHWK — OT BeHTUNS B1 1 potameTpa P1 k Bxoay B Hacoc.




O6partHbin knanaH OK2 cnyxut ans npeaoTBpalleHns 00paTHOro Toka BoAbl nepen MemobpaHHbIM
©rnokom.
OnekTpomarHuTHbIN knanaH K1 nepekpbiBaeT nogady BoAbl HA BXOOE B YCTaHOBKY.

M2 M3 M4 M5 M6

Puc.2 lMaHenb maHOMemMpos.

MaHomeTp M1 ycTaHOBMNEH Ha BXo4e B YCTaHOBKY (Ha kpaHe K1) u cnyxuT gnsa onpegeneHus Bxoa-
HOro gaBneHuns Boapl. [luanasoH namepenni — o 7 atm. [pu pabote ycTaHOBKM U3 HAKOMUTENbHOW EMKOCTHU
nasneHune no maHomeTpy M1 paBHO Hynio.

MaHomeTp M2 KOHTpONuUpyeT BXOAHOE AaBrieHne Ha cTyneHb 1 membpaHHoro 6mnoka, CoCTosILLYyO
13 MeMOpaHHbIX anemeHToB M31-M32.

MaHomMeTp M3 KOHTponupyeT BXOAHOE AaBfieHne Ha CTyneHb 2 MeMbpaHHOro 6rioka, COCTOSALLYHO
13 MeMOpaHHbIX anemeHToB M33—-M34.

MaHomeTp M4 KOHTpoONnMpyeT BXOAHOE AaBfieHne Ha CTyneHb 3 MembpaHHOro 6yioka, CoCTosALLYIO
13 mMeMOpaHHbIX anemeHToB MO5-MO36.

MaHomeTp M5 KOHTponupyeT BXOAHOE AaBfneHue Ha CTyneHb 4 MembpaHHOro 6rioka, CocTosLyo
n3 MembpaHHbIX anemeHToB M37-M38.

MaHomeTp M6 KOHTpoOnupyeT gaBrneHue Ha Bbixoade 13 membpaHHoro 6noka.

No nokasaHnam MaHOMeTpoB (nepenap, ,D,aBJ'IeHI/Iﬂ) onpependaeTca cteneHb 3arpa3HeHHOCTU MeM-
©paHHoro 6noka. [lnana3oH namepeHuii maHometpos M2—-M6 — go 15 atm.

P3 P1 P2

B1 B2 B3 KC1

Puc.3 Pomamempsbi u eeHmunu.



Bentunb B1 cnyxut ans perynupoBaHua paboyero AaBneHnst 1 pacxoda BoAbl B Marucrpanu pe-
unpkynauum (obopoTHas Boaa).

BeHtunb B2 cnyxut ans perynupoBaHus pabodvero gaBneHus U pacxoga BOAbI B Maructpanuv
KOHUEeHTpaTa.

BeHTtunb B3 cnyxuT ana perynnpoBaHna AaBfieHMs BO BPeEMS TMAPaBinN4eCcKon npoMbIBKU.

PotameTp P1 cnyxuT ons KOHTPONs NoToka 060poTHOM BoAb! (PELMPKYNALNK).

PotameTp P2 cnyXuT Ans KOHTPOMsS NOTOKa KOHLUEeHTpaTa.

PotameTp P3 cnyXuT Ans KOHTPOMsS Npon3BOAUTENBHOCTM YCTAaHOBKM NO bunbTpary.

KpaH ¢ ceponpuBogom KC1 npegHasHayeH Ans NpoMbIBKM MeMmbpaHHoro 6rnoka 6onbLlivmM noTo-
KOM BOAbl.

KHONKa

namna «Cetb» aBapuiHOM OCTaAHOBKMU

kHorka «[Tyck» namna «YpoBeHb»

kHonka «Cton» namna «Pa6oTa»

namna «Aeapwvs»

nakeTHbIN
BbIKNo4aTens QS1

Puc.4 Bbnok ynpassieHus.
Ha3sHavyeHue anemeHTOB Groka ynpaBneHus:
- NaKeTHbIN BbIKMoYaTens QS1 cnyXuT Ans NoAayvn aNeKTPponUTaHUS Ha YCTaHOBKY;

- namna «CETb» 3aropaetcsa npu nogade Ha Orok ynpasreHus nutatoLiero HanpskeHnss ~220 B n Bknto-
YEeHHOM aBTOMaTn4eckom Bhikrtovatene QF1;

- namna «YPOBEHb» 3aropaeTtcs npu nocTynneHnn ¢ BHELWHUX AaTYUMKOB YPOBHS paspeLuatoLmnx curHa-
nos;

- namna «PABOTA» 3aropaeTcs npu 3anycke ycraHoBku. Ecnu namna muraet — yctaHoBKa rotoBa K pabo-
TE U HaxXOOMWTCS B peXume OXuaaHus;

- namna «ABAPWA» 3aropaeTtcs B criydyae HelTaTHOM OCTaHOBKM CUCTEMBI;
- kHomka «[1YCK» npegHasHavyeHa Ansi BKIMOYEHUS YyCTaHOBKY;
- kHornka «CTOIly» npegHasHayeHa ANs BbIKIMIOYEHNS YCTaHOBKMY;

- KHOMKa «ABap|/u7|Ha;| OCTaHOBKa» npegHa3HavYeHa OnAa HeMearneHHOro BbIKIio4YeHUA YCTaHOBKU B Cllydae
BO3HWKHOBEHMWSI HELLTATHOM cutyauum;



KoHTponnep AL2

aBTOMat CXembl
ynpaenenus QF1

aBToMmar 3awmnTbl
Hacoca QF2

pene KOHTpons
HanpsikeHnsa KV1

" WA YCTPOWUCTBO NNaBHOro
; o nycka Hacoca ST1
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KNemMmmHbIn Bnok

Puc.5 Bbnok ynpaesieHusi — eud usHympu.
BHyTpn 6roka ynpaBneHus HaxoasaTcs:
- aBTOMaTtn4yeckun Boikntovatens QF1 — Ans 3awuTbl OT KOPOTKOrO 3aMblKaHWS B Leny yNpaBreHuns.

- aBTOMaTUYecKuii BelkniovaTens QF2 — Ang 3awuTbl OT KOPOTKOTO 3aMblKaHWs B LieNy Hacoca M oT TOKO-
BOW Neperpysku arekTpoaBuraTens Hacoca.

- pene koHTpons HanpshkeHusa KV1- oTkmwodaeT Grok ynpaBneHus u, criefoBaTernibHO, ocTaHaBnMBaeT
YCTaHOBKY B CIy4ae:
e MponajaHus ogHoun u3 a3 BHELLHEeN TpexdasHoW 3MEKTPUYECKON CeTH;
e  MOBbILEHUSA UK MOHWKEHUS 3HAYeHUs HanpskeHus 6onbwe, yem Ha 10 % no cpaBHEHMIO C HO-
MuHanbHbeIM (380 B);
* MN3MEeHeHus YepenoBaHusa ¢as.

- yCTpOI7ICTBO nnaBHOro nycka ST1 — obecneymBaeT nnaBHbI NYyCK U OCTaHOBKY 35eKkTpoasuratena Haco-
ca, YTo No3BonseT n3dbexartb rmaopoynapoB Y BbICOKMX HArpy3oK Ha 3J1EKTPOCEeTb B MOMEHT MyCKa.

- ormyecknii koHTponnep AL2 — oTBeYaeT 3a HaCTPOMKY PEXMMOB paboThbl, yripaBfeHne yCTaHOBKOM U 3a
aBapuIHY0 cUrHanu3aumo (HacTponkn — cm. MNMpunoxexue 2).

- KNEeMMHBIN GNOK — CNYXWUT ANs NOOKMHYEHNS BHELUHUX YCTPOWCTB, HE BXOAAWMX B OMOK ynpaBneHus
(pene paBneHus, kpaH C CEpBOMPUBOAOM), @ TaKkKe AOMOSNHUTENbHbLIX YCTPOWCTB, HE BXOASLLUUX B KOM-
NMeKkTaum YCTaHOBKN (OAaTUYMKM YPOBHS).



KpaTKoe onucaHue paGOTbI YCTaHOBKMW.

Boaa n3 6noka npeaBapuTenbHON NOArOTOBKM NOAAETCA Ha BXOA B YCTAHOBKY 0OpaTHOro ocmoca
W Janee Ha Hacoc, nosblwarwWwun gaeneHuve. lNog gaBneHvem okono 8-12 aTm., co3gaBaeMbiM HAacOCOM,
BOAa NPOXOoAnT Yepe3d MemOpaHHbIN BOK, COCTOALLMIA U3 3NIEMEHTOB PYFIOHHBIX 0B6paTHOOCMOTUYeCKkux. B
MembpaHHOM 6110ke Ha cneumanbHbIX NOMyNpoHMLaeMbIX MembpaHax MpoucxoouT pasgeneHne noToka
WCXOAHOW BOAbl Ha (hunbTpaTt (BoAdy, NPOLIEALLYI0 Yepe3 MeMOpPaHy U YaCTUYHO OYULLEHHYIO OT pacTBO-
PEHHbIX MUHeparbHbIX COMen) U KoHUeHTpaT (Body, oboraleHHy KOnmongHbIMM YactuuaMm U pacteo-
peHHbIMK conamm). MemGpaHHbI 610K COCTOMT M3 BOCbMY MeMBpaH, pacnonoXeHHbIX NocneaoBaTeribHO
(4 HanopHbIX Kopnyca no 2 MeMbpaHbl B KaXKO0M).

KoHueHTpaT YacTu4HO CnuBaeTCcs B ApeHax, a Apyras ero 4acTb HanpaBnseTcs Ha BXo4 Hacoca
no obopoTHon maructpanu. Hanvune oBOpOTHOM MarucTpanu NO3BONSET 3KOHOMUTb AOPOrOCTOSLLYHO
NMOArOTOBIIEHHYIO BOAY 3a CYET BTOPMYHOIO WMCMONb30BaHMSA KoHUeHTpata. OgHako 3Ha4uTeNbHbIA BO3-
BpaT 000OpOTHOM BOAbI HA BXOA B HAacoC yxyAlaeT kavyecTBO nonyyaemoro cdunbrpata. Punstpart (obec-
CONeHHas Boga) NocTynaeT HeMoCpeACTBEHHO NOTPEOUTENIO MW B HAKOMUTENbHYK €MKOCTb.

3. MOAIroTOBKA YCTAHOBKU K PABOTE

YcTaHOBKa 0GpaTHOOCMOTUYECKMX MeMOpaH.

Mem6paHbl 06paTHOro 0CMoca MOCTaBMAKTCA OTAENbHO OT YCTAHOBKM, YNAKOBAHHbLIE B FEPMETUYHYHO
ynakoBKy W 3anuTble KOoHCepBaHTOM. [lepen 3anyCkOM yCTaHOBKM HEOOXOAMMO YCTaHOBUTb MeMOpaHbl
obpaTHOro ocmoca Ha LWTaTHble MecTa B Koprnyca. [1na aToro Heo6xoamMmo:
e [3Bneyb cTONOpPHbIE KOMbLA M3 Na30B B KOPMycax;
e /I3Bneyb KpblWKKM 13 kopnycoB. KpbIWKku gepxaTcsa B KOprycax OYeHb MOoTHO, MOXeT notpebo-
BaTbCH CbEMHUK. [N 3TOro B KpbiLKax NpeaycMoTpeHbl 2 pe3bboBbix oTBepcTud M8; BHumaHue:
B KOpnycax MoXxeT ocTaBaTbcs Boaa!l

e PacnakoBaTb MembpaHy n BCTaBuTb B Kopnyc. HanpaBneHue cTpenok Ha Kopnyce U Ha MeM-
O6paHe gomkHO coBnapaTthb!

e K Topuy MembpaHbl NPUCOEANHNTL KOHHEKTOP, COeAMHSIOWMNA MeMOpaHbl (NOCTaBnseTcs B KOM-

nnekte ¢ membpaHon);

e K KOHHEKTOpy NMpuCOEeAVHWUTb BTOPYD MeMOpaHy U NpOTOMKHYTb COOPKY u3 membpaH B Kopmyc.

HanpaBneHue cTpenok Ha kopnyce u Ha MeMbpaHe AoMKHO coBnaaaTb!

e [loBTOPUTL NpoUEAyPY AN OCTarnbHbIX KOPNYCOB;

e YCTaHOBUTb 06PATHO KPbILKM B KOpMyca, He AoMycKasi Nepekoca;

e YCTaHOBUTb 06PATHO CTOMOPHbIE KOMbLA;

Onsa obneryeHus npouecca U COXPAaHHOCTU YNJOTHUTENbHbIX PE3MHOBLIX Korel B KayecTBe
CMa3Ku ucnonb3oBaTb TONbKO rnuuepuH! He ucnonb3oBatb cMma3sku, cogepxawme HecTenpo-
AYKTbI!

BHumaHue! [Neped Havyanom pabombi (nocrne ycmaHoeKu membpaH) ycmaHo8Ky Heobxodumo
pPoOMbIMb, M.K. MemMbpaHbl 3arofIHEHbl KOHCEPB8AHMOM U 803MOXHbI 8MOPUYHbLIE 3a2PsI3HEHUS
MpuU MpaHcrnopmuposKe.

MoAaknroyeHne yCTaHOBKM.

YcTaHOBKY cnefyeT pasmecTutb B yAoOHOM MecTe Tak, YToObl ANMHBI BXOLHOrO TpybonpoBoaa
ObINO [OCTATOYHO ANSA MOAKITHYEHUS K UCTOYHUKY BOAOCHAOXEeHWs, a TpyOOoNpoBOA KOHLIEHTpaTa MOXHO
ObINO MOAKMYUTE K KaHanm3auuu. [Mpy BHELHEM OCMOTpE YCTaHOBKM yOeauTbCs B OTCYTCTBUM MOBpPE-
XOEHWU KopnycoB, MOKMX TPyOOoNpoBOAOB M APYrMX COCTABNAOLLMX YaCTEN.

[ns 3anycka ycTaHOBKM Heo6XxoanMo:

e CoeauHuTb BX0[ yCTaHOBKM (kpaH K1) ¢ MCTOYHMKOM BOOOCHAOXEHUS.

e [logknounTb BbIXOA NUHWMM KOHLUEHTpaTa K kaHanusaumu. Heobxognmo obecneunTb JOCTaTOUHYHO
NMPOMYCKHYI0 CMOCOBHOCTb NMHMM OpeHaXa, MOCKONbKYy MOTOK KOHLUEeHTpata npu pabote ocmoca
OygeTt npeBbiwaTte 3 M%*/4, T.e He MeHee 50 N/MUH, a B KOPOTKMIA MPOMEXYTOK rMApaBiMyecKon
npombiBkK — o 100 n/mMuH.

e CoeaunHnTb BbIXOA NUHUK unbTpaTa ¢ EMKOCTbIO YNCTOW BOAbI.



e [logknounTb BHeELHME faTyumku ypoBHst SL1 u SL2 k knemmam 1-2 n 3-4 knemmHoro 6noka
(pnc.6), cHAB NepeMbIYKy;

e [logkniountb anekTponutaHue (puc.7) k 6moky ynpasneHus. MMHUManbHoOe ceyeHve nuTarLlero
kabensi - 5x2,5mMm2. PasHble npoBoAa noakntoyarTcsa K knemmam 1L1, 3L2, 5L.3 nakeTHOro Bbl-
kntovaTens QS1 (BHyTpu 6rnoka ynpasneHus), NpoBoga HEMTpanu 1 3a3eMreHnst - COOTBETCTBEH-
HO K wmnHamMm N n PE;

1% 14 1S 16 17 8% 19 2

SL1 SL2
fycran Monxas
S
He nycran He nonuaal

SL1 - HWKHWUIA gaTumK ypoBHA BydepHon éMKoCTH (Nepen 0CMOCOM)
SL2 - BepxHui1 4aT4MK YPOBHSA (PUHULLHOM éMKOCTU (Mocne ocmoca)

Puc.6 lModknoyeHue 0am4uKoe8 ypOeHsi.

Puc.7 lModknroyeHue anekmponumaHusi.

[Mocne noaknoYeHns anekTponuTaHusa Heobxogumo
ybeauTbCst B COOTBETCTBUM NApaMeTpoB NUTaroLLemn
cetu Tpebyembim (380 B). Ans atoro:
o  Bkniountb nakeTHbIM BbikAovaTenb QS1 Ha
OOKOBOW CTEHKe Grioka ynpaBneHus;
e Bkmtountb aBTOMaT QF1 B Gnoke ynpaene-
Hud. Mpu 3TOM aBTOMAT 3alMUTLI Hacoca
QF2 pomxeH ObITb BbIKNIOYeH!

Mpun ycnoBumn COOTBETCTBUSI MapamMeTPOB 3nekTpoceTn TpebyembiMm 3aroputcsa 6enast namna «CETb»
Ha NaHenu ynpasneHus.

Ecnu namna «CETb» He ropuT, HEOOXOAMMO YTOYHUTb, KakOW U3 NapameTpoB TpéxdasHoro Hanps-
XEHUS1 He COOTBETCTBYET HOpMe. DTO MOXHO caenaTb C MOMOLLbIO pene HanpsbkeHus KV1, Ha naHenu
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KOTOPOro MMeEeTCs HECKOMbKO KpacHbIX CBETOAMOO0B. Kaxabli U3 HUX COOTBETCTBYET KakoMy-nnbo napa-
MeTpy NuTalrLen ceTu:

ASYM — acummeTpus das;

MAX — noBbILLEHHOE HanpsXXeHue;

MIN — NOHWXEHHOE HanpsiXeHue;

SEQ — HenpaBunbHoe YepenoBaHue ¢as.

B cny4yae ecnum roput oaunH (VIJ'WI HeCKOJ'IbKO) N3 3TUX CBETOANOO0B, HEOOXOOUMO npmnBecTn B HOpP-

MYy nUTaroulee HanpsaxeHne, npeasaputeribHO obecTouuB YCTaHOBKY.

Mpy HenpaBuIIbHOM YepedoBaHUM a3 4OCTaTOYHO MOMEHATb MecTaMu Nobble 2 hasHbIX NPOBO-

Aa, NOAKIMYEHHbIX K MakeTHOMY BblkrnodaTento QS1.

3anonHeHne yCTaHOBKU BOAOMN.

Cnep,yeT OCyWweCTBUTb MNMepBOHa4aribHoe 3anoJjiHeHe HacocCa BOOOM nepeg nepebiM 3anyCckom

ana yaaneHuna Bo3gyxa u3 CUCTEMbI. 3anonHeHune crneagyeTt OoCywecTBATb eCTeCTBEHHbIM HanMopom unc-
XOOHOW BoAbl 6e3 BKIHOYEHNSI HAacoca BbICOKOrO AaBIEHUS. ns atoro HYXHO!

OTKpbITE 4NA 3aN0ONHEeHus
Hacoca Bogow

OTKpPbITb KpaH K1 nogayn BoAbl B yCTaHOBKY;

OTKpbITb KpaH K5 1 coeguHnTb ero ¢ kaHanusaumen (ToMnbKo Ha Bpems MPOMbIBKHN);
MONHOCTbIO OTKPbITb BEHTWUMb B2 (KOoHUeHTpaT);

KpaHbl K2, K3, K4 — 3aKpbITb;

KpaH K6 — OTKpbITb;

BeHTWUINb B1 (06opoTHas Boga) — NONMHOCTLIO 3aKPbIThb;

OTBEPHYTb NPOBKY BO34yXocObpoCcHMKa Ha Hacoce (puc.8);

BPEMEHHO coegnHuTb nepembivkon knemmsl 14 n 15 B 6noke ynpaBneHus;
BkNOUMTb aBTomat QF1 (YnpaBneHue), He Bknwo4vasa aBTomat QF2 (Hacoc) B Groke
ynpaBneHus. [lomkeH oTKpbITbCa knanaH IK1.

A0XAaTbCs 3anofHeHNs Hacoca BOAOW, 3aBePHYTb NpobKy BO3gyxocOpocHuka (puc.8);
BbIKMOuNTb aBTomat QF1 (YnpaBneHue), CHATb nepeMblyKy ¢ knemm 14-15!!!

[Mpun oTCyTCTBMU BXOQHOIO AAaBMNeHUs AN 3arnofiHeHNst yCTaHOBKU YpOBeHb BoAbl B BydepHon em-
KOCTW OOMmKeH ObiTb He mMeHee 0,8 m. B atom cnyvae Ana 3anonHeHWs ycTaHOBKM BOAOW MO-
TpebyeTcs BPEMEHHO ycTaHOBUTb nopor cpabaTtbiBaHus pene Hu3koro AasneHus 0 bar (npasas
wkana). Mocne 3anonHeHUs ycTaHOBKM HEOOXOAUMO BEPHYTb HacTpoiky Ha 1,5 bar !

Puc.8 lNpobka e030yxoc6poCHUKa.

MepBbIf 3anyck U NPOMbIBKa YCTaHOBKM.
YcTaHoBka AomkHa BbITb NpeaBapuTeNbHO 3anofiHeHa BOAON.

Ons nepBoOro BKIOYEHNA YCTaHOBKN HYXKHO!

OTkpbITb KpaH K5 n coegmHuTb ero ¢ kaHanusaumen (ToNbKo Ha BPEMsI MPOMbIBKM YCTAHOBKMN);
MonHOCTBIO OTKPbITE BEHTUIb B2 (kOHUEHTpAT);

KpaHbl K2, K3, K4 — 3akpbITb;

KpaH K6 — OTKpbITb;

BeHTnnb B1 (06opoTHas BoAa) — NOMHOCTLIO 3aKpbITh;

OTkpbITb KpaH K1, nogas Boay Ha yCTaHOBKY;

BknounTb nakeTHbIN BbikrtodaTens QS1;

Bknountb aBToMaTuyeckmne Boikntovatenn QF1 n QF2.



HormxHbl 3aropetbes namnel « CETb» n «YPOBEHb». Ecnun ungukatop «YPOBEHb» He cBeTuTtcs, 3Ha-
UYWUT, PA30OMKHYTbI KOHTaKTbl AAaTYMKOB YPOBHSI, MOAKITHOYEHHBIX K kKrnemmam 1-2 un 3-4 (T.e. nmbo HepocTa-
TOYHO BOAbLI B EMKOCTM Nepen 0CMOCOM, NGO NofiHa éMKOCTb YNCTOW BOAbI).

Haxxumaem kHornky «[MTYCK». [omkeH BKMOYNTLCA Hacoc u 3aropetbes namna «PABOTAY.

OnuTenbHOCTbL BXOXAEHWs B pabounii pexxum, T.e. Habopa aaBneHus Ha BbIxode Hacoca, 3ajaHa
C nomoLLpblo KoHTponnepa AL2. Ecnu B TeuyeHue 3aaHHOro npomexyTka BpemeHn (06bi4HO 5-8 ¢) Heob-
xoaMmoe paBrneHne He HabupaeTcsi, Hacoc Bblkntoyaetcs, namna «PABOTA» racHet, muraet namna
«ABAPUA». [Ina nOBTOPHOro 3arnycka yCTaHOBKM Heobxoammo HaxaTtb kHomky «CTOIl» n cHoBa HaxaTb
kHonky «[MYCK», ycTpaHvMB npeaBapuTenbHO MPUYNHY OTKIHOYEHNS.

Hab6op Heobxo0umo20 AaesieHUs1 Ha ebixo0e Hacoca 803MOXeH MpuU 3anosIHeHHol ycma-
Hoeke. lpu nepeom 3anycke ycmaHoeka eolidem & ycmoliyuebll pexum pabomsl noce
moeo, Kak 3anosiHumcsi eodol. [isi amo2o Moxxem NoHado6umbCsl HECKOJILKO 8KJItoYe-
Hud.

Takke ycTaHOBKa OTKIOYaeTcs B npouecce paboTbl Npn NageHun AaBreHns Ha BXOAE B YCTaHOB-
Ky HWKE MUHMManbHO 4ONYCTUMOrO MI NPEBbILLEHUN MakCuMarnbHO JOMYCTUMOro AaBfeHNs Hacoca.

Heobxogumoe gaBneHve 3agaeTcs ¢ MOMOLLbIO ABYX perne gasnenus: PO1 (MMHumanoHoe aaB-
nenune) n PO2 (makcumanbHoe AasrneHue). BenuumHa nopora oTknioveHns cocrtaenget 1,5 atm. gnsa pene
PO1 n 12 atm. ana pene PO2.

[Mpn ncnonb3oBaHMM 4aTYNKOB YPOBHS MX KOHTAKTbl MOAKMOYaTCs K knemmam 1-2 n 3-4. lMpu
3aMKHYTbIX KOHTaKTax AaTyMKOB BKIIOYEHHas yCTaHOBKa OyaeT HaxoauTbes B paboyem pexvmMe dunbTpa-
uuu:

e Hacoc paboraer,
e namnbl «YPOBEHb», «CETb» n «PABOTA» cBeTATCH,
Mpun cpabaTbiBaHNM 4ATYMKOB YPOBHA YCTaHOBKA NepenaeT B PEXUM OXKUAAHUSA:
e Hacoc He paboTaerT,
namna «CETb» - ropur;
e namna «YPOBEHb» - He ropuT;
¢ namna «PABOTA» - muraer.
Kak Tonbko BoAa B €MKOCTSIX AOCTUrHET HeobXxoOumoro ypoBHS, yCTaHOBKa CHOBa 3amyCcTUTCS B
pexume dunbTpaumu.

Ons npekpalleHuns paboTbl YCTAHOBKU HY)XHO HaxaTb KHomKy « CTOMM».

B TeueHue 15 MUHYT cnvBaTb BoA4y C BbIXOAOB KOHLEeHTpaTa (Yepes3 B2) u dunetpaTa (Yepes K5) B
KaHanm3aumio, UCMNosnb3ys WnaHrm (He BXOAAT B KOMMNIEKT NOCTaBKN);

OTKpbITb BeHTUMNb Bl Ha nuHWM peunpkynaumm n NnpoaormkaTe NPOMbIBKY elle B TeveHne 15 mu-
HYT, Nocne 4ero 3akpbiTb BeHTUNb B1, cneas 3a tem, 4tobbl AaBneHvne He npeBsbiwarno 12 atm.

lMnaBHO nNpukpbiBas BeHTUNb B2, cosgatb paboyvee aasneHne 10-11 atm. B MembpaHHOM Bnoke.

BHumaHue! BeHmusnb B2 nosiHocmbro nnepekpbieamb Heslb351.

OTperynvpoBaTb COOTHOLUEHWE pacxofoB PUMbTpaT — KOHUEHTpaT npumepHo 3:1, nocTeneHHo
npuKpbiBas BeHTUNb B2, nogaepxuas paboyee gaBneHne B MembpaHHom Grioke, no maHomeTpy M2. Ec-
nv gaBneHue HaunHaeT npesblwaTtb 11 atM., Heob6xoAMMO crnerka NPUOTKPbITL BEHTUIMb B1.

Mpn HacTynneHuu pexmma ruapaBrMyeckor NPoMbIBKM BeHTUNeM B3 yctaHOBUTHL AasreHue npu
NpPoMbIBKe OKONo 4-5 aTm.

MpoMbITb MEMOpaHHbIA ONOK B TeYeHMEe NPUMEPHO 2 4acoB, BCIO BOAY CMMBAs B KaHanu3auuto,
nocrne 4Yero MOXHO Ha4aTb 0THOp 06ecconeHHon BOAbl, OTKPbIB kpaH K4 n 3akpbiB kpaH K5.

BHumaHue! Paboyee dasneHue Ha membpaHHOM 6r1oke O0/mkHO 6bimb Huxe 12 amm. [Nocne

moeo, Kak 8blbpaHbl onimumarsibHbie ycrosusi pabomsl ycmaHoeKku (pabovyee dasrieHue u coom-

HOweHUe NMomokKos chuibmpam/koHueHmpam), xefnameslbHO He MEHSIMb 0JI0XKeHUe Maxoeu-
koe eeHmurneli B1 u B2, ymobbi He rpou3sodume HacmpouUKy yCcmaHO8KU KaxObll pa3 reped Hadyasiom
pabomei.
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4. MNOPAOOK 3KCIMITYATALUUN YCTAHOBKU

YcTaHOBKa, YKOMMEKTOBaHHas aBTOMaTU3MPOBaHHbIM GIOKOM YMpaBreHusl, MOXeT aBTOHOMHO
paboTaTb B HECKONbKMX pexumax: pexumm unbTpaumv, PeXvMM rMmapaBianNyecKOW MPOMbBIBKA U PEXUM
oxuganvsa. Xumudeckasi Movika (Mnm pereHepaumsi) o6paTHOOCMOTMYECKUX MEMOpaH OCYLLECTBISETCS B
PYYHOM peXnMe, NpeayCMOTPEHHOM KOHCTPYKLMEN YCTaHOBKM.

B pexume dunbTpaumm ycTaHOBKa HEMPEPbIBHO OYULLI@ET BoAdy, NpeaBapUTENbHO YacTUYHO OYu-
LLEeHHY0 B (hunbTpax nNpeanoaroToBKU. B aToM pexume aBToMaTnyeckue BbIKNOYaTENM YCTaHOBKM Haxo-
OATCS B COCTOSIHUM «BKMOYEHO», kKHomka «[1yck» HaxaTa, ropat namnel «CETby», «YPOBEHb» n «PABO-
TA»; Hacoc - paboTaeT, waposbie kpaHbl K1, K4 1 K6 — oTkpbIThl; WwapoBble kpaHbl K2, K3, K5 — 3akpbIThl;
perynupyemble BeHTUNM B1 1 B2 Ha nuHMsX KOHLEHTpaTa u peumnpkynaumm 3adumkcmpoBaHbl B NONyoT-
KpbITOM MofoXxeHuu, obecneynBasi NOBbILLIEHHOE AaBneHne B MembpaHHoM 6rioke n Tpebyemble pacxoabl
BOAbl B NMHUAX hunbTpaTa, KoHLeHTpaTa u peumpkynsumm. KpaH ¢ cepsonpusogom KC1 3akpbiT.

B npouecce paboTtbl 1 pa3 B 30 MUHYT (MO YMOS4YaHUIO) aBTOMaTUYeCKMN oTKpbiBaeTcst kKpaH KC1 n
NpoOBOANTCS rMapasnuyeckasi NpoMbiBka MeMbpaHHoro 6noka B TedeHme 15-20 cekyHa. Npu Heobxogumo-
CTW ONUTENBbHOCTb U NEPUOAMNYHOCTb TMAPaBNNYECKOW MPOMBIBKM MOXHO M3MEHUTb B HACTPOWMKaxX KOH-
Tposinepa ALZ2.

B pexume rmapaBnvyeckor NpoMbIBKM Hacoc npogormkaeT pabotatb, a kpaH KC1 Ha nuHUKM KoH-
LeHTpaTa OTKpbIBAETCS Ha 3afaHHbIN MPOMEXYTOK BpemMeHu. [pn aTom gaBneHue B membpaHHom 6Gnoke
CHuXaeTcs Ao 4-5 aTM., a CKOPOCTb 1 pacxof npoTeKaroLen Yyepes Hero BoApl (KOHLEHTpaTa) Bo3pacTaer,
YTO MO3BONSAET CMbITb HAKOMMBLUMECS Ha MeMmOpaHax 3arpsi3HeHusa B gpeHax. 1o ucrteyeHun BpemeHu
npombIBKK (MO ymonyaHuto — 15 cekyHa) kpaH KC1 3akpbiBaeTcsl, U yCTaHOBKa CHOBA NEPEXOOUT B PEXUM
unbTpaumn.

Mpy HEOBXOANMOCTU MOXHO OTKMOUYUTDL PEXMM MMAPaBAMYECKON MPOMbIBKM B KOHTpornnepe AL2.
OTO MOXeT noTtpeboBaThbCs B Cryvyae, Hanpumep, ecnu cuctema npegovmcTkm He obecneumBaeT gocTa-
TOYHYIO Nodady BOAbl H2 OCMOC B PEXUME MPOMbIBKN.

Mpn HanoNHeHNN PUHULLIHOM EMKOCTU BOAOW MM onycTolleHnn 6ydepHon émMKocTn cpabaTbiBa-
I0T JaTYMKM YPOBHS, M YCTAHOBKa MepexoauT B pexum oxuaanus. Jlamna «YPOBEHb» racHeT, namna
«PABOTA» muraet, coobLiasi, 4UTO yCTaHOBKa BKIOYEHA U HAaXOAUTCSA B PEXMME OXMAAHUS. Pexum oxu-
JaHvsa NpoaornKaeTcss 40 TOr0 MOMEHTa, Korga ypoBeHb BOAbl B HAKOMUTENbHON eMKOCTM ynageT (nmbo
ypoBeHb B BydepHO EMKOCTM NOAHUMETCH) AOCTaTOYHO, YTOObl 3aMKHYNUCb KOHTaKTbl AaTyMKa YPOBHS.
Mocne aToro ycraHoBka CHOBa NepexoanT B pexmM dunbTpaumu.

Mpn Heo6Xo4MMOCTM BO3MOXHO M3MEHEHUE 3aBOACKUX HACTPOEK, U BbICTABMNEHME HA KOHTposne-
pe onTumanbHbIX A4S JaHHOMO UCTOYHMKA BOOOCHAOXEHUS ONUTENbHOCTU aBTOMATUYECKUX Onepauun u
pexumos (cM. MNpunoxeHue 2).

ExepnHeBHasn JKcnnyataunsa yCTaHOBKWU.

MpoBepuTb NnonoxeHune kpaHoB: KpaHbl K2, K3, K5 — 3akpbITbl; KpaHbl K1, K4 — oTKpbITbI
MopaTe BOOONPOBOAHYHO BOAY HA YCTaHOBKY;
HaxaTb KHOMKy «[1yck», TeM CamMbIM BKIHOYUB YCTAHOBKY.

Ecnun npepBaputensHo 6binv caenaHbl perynnmpoBkvM paboyero 4aBneHus M peuupkynauum Bogpl €
nomoLLbto BeHTunen B1 1 B2, To faBneHne Ha membpaHHOM Grioke yctaHoBUTCS Ha ypoBHe 10-11 aTtm., no-
TOK hunbTpaTa — 8 m>/uac, pacxop KoHueHTpaTta — oT 3 m>/uac.

Y6eamBIMChL B JOCTUXKEHUN HEODXOOUMOrO KayecTBa BOAbl, MOXETe ocyLecTBNsTbL oTbop obec-
CONneHHon BoAbl.

KoHTponb paboTbl yCTaHOBKMU.

Cuctema He TpebyeT 0cobOro KOHTPONA BO BpeMsi paboTbl B aBTOMATUYECKOM PEXMME, HYXHO
TOMBKO CrneanTb 3a NnokasaHUsMyY MaHOMETPOB U 3a Ka4eCTBOM (punbTpaTa Ha BbIXxoge YCTaHOBKWU. B npo-
Lecce aKkcnnyaTauumn ycTaHOBKM crieqyeT Nepuoanyeckm KOHTPonNMpoBaTh crieayowme napameTpbl:

1. laBneHue Ha Bxoae MmeMbpaHHoro 6noka (MaHomeTp M2) gomkHo ObiTb B npegenax 8-11 atm.
MakcumanbsHO gonyctumoe aasneHue - 12 atm.

2. Nepenag gaBneHust HA MeMBpaHHOM Groke cocTaBnsieT NpUmepHo 1,5-2 aTM. Ha KakaoW CTy-
nenu. Mpu nepenage naBneHus donee 2 aTM. HEOGXOAMMO NPOBECTU XMMUYECKYIO NMPOMBLIBKY MEMOpaH.
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3. PeryndpHo npoBoguTE XMMWYECKUI KOHTPONb chunbTpaTa Ansi NPaBUITbHOW OLIEHKM padoThbl
yCTaHOBKM. KOHTpONb NpoBOAAT MO CreAylowWwum nokasaTtensm: npoBOAMMOCTb BOAbI, XKECTKOCTb, obLiee
conecogepXxaHue, LWero4YHOCTb, BOAOPOAHbIN NoKasaTesb.

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

CnepyeT BeCcTu XypHan HabnogeHun, B KOTOPbIN HEOBX0ANMO perynspHO 3aHOCUTb AaTbl, MOKa-
3atenun paboTbl yCTaHOBKM W codepKaHue CepBUCHbLIX paboT (Xumuyeckass Monka membpaHHoro 6roka,
3aMeHa punbLTPOB, NOBEPKA MAHOMETPOB U KOHAYKTOMETPOB), CPOKN 3aMeHbl 3fIEMEHTOB, NOoKasaHus Ka-
YyecTBa BOAbl, Nepeboun B paboTe yCTaHOBKM U Mpoyee.

Mpn akcnnyaTaumMm yCTaHOBKM HEOOXOOMMO perynspHoO creauTb 3a KOHTPOSibHbIMU npuGopamu,
OCHOBHble NokKasaTenun perynspHo 3aHOCUTb B KapTy perfameHTHbIX paborT.

OCHOBHbLIMW KOHTPONMPYEMbIMW NapaMeTpamn yCTaHOBKU SBMSAIOTCS:

e oKasaHWs KOHAyKToMmeTpa

e  COOTHOLLEHME NOTOKOB PUMNbTPAT/KOHUEHTpaT,
e  MPOM3BOAUTENBHOCTb YCTAHOBKM NO hnnbTpary,
e oOKasaHNs MaHOMeTpPOB.

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

Mpn BegeHun 3anucert ocoboe BHMMaHME HEOOXOAMMO yaenaTb AaTtaM MPoBeAEHUsT XUMUYECKNX
MoeKk MembpaH, onnucaHuio nNocneaoBaTenbHOCTU NPOBeAEHNS MpoLeayp MOWKU U UCMONb30BaHHbIX peak-
TMBOB. B cnyvae ecnu ka4yectBo ounwaemon Bogpl He OyaeT yaoBNeTBOPsATb TpebyembliM nokasaTensm,
aHanu3 3anucaHHou B XypHarne uHdopmaumm No3BOMAMT creuannucTam Hallen KoMnaHum BGbiCTpo ycTpa-
HWUTb HEVNCMNPAaBHOCTMU.

BnumaHue! [pu omcymemeuu xypHana HabmodeHul u/unu omecymemeuu peaynspHbiX
3anucel nposedeHuUsi peariaMeHmMHbIX pabom 8 XypHase KOMMaHusi CHUMaem yCmaHOo8KYy C 2a-
paHmMuliHO20 0bCnyXUgaHUs.

5. PETEHEPALUUA MEMBPAHHOI'O BJIOKA

Pecypc paboTbl MeMGpaHHbIX 3/IEMEHTOB.

O6paTHOoOCMOTNYECKME MEMOpaHHbIE 3NIEMEHTbI MPU NPaBUNBHOW 3KCMfyaTauum n CBOEBpEMEH-
HOM MpPOBEAEHUWN pernameHTHbIX paboT umetoT pecypc o 3 net. CTeneHb 3arpasHeHUs MemOBpaHHbIX
3MNeMeHTOB KOHTPOMMpyeTcs Mo HECKONbKUM napameTpam. basoBbiMn napameTpamun ABRSOTCA Pa3HOCTb
AaBINeHWI Ha BXOLE W BbiIxode CTyneHel membpaHHoro 6noka (MaHomeTpbl M2 n M3 gnsa ctynexn 1, ma-
HomeTpbl M3 1 M4 ans ctynenn 2) n cenekTMBHOCTb MEMOpPaHHLIX 3N1EMEHTOB (MO MOKa3aHUSIM KOHOYKTO-
meTpa). CenekTMBHOCTb MOXHO MPOCTO M ObICTPO BLIYUCINTL MO YKa3aHHOW Huxe hopmyne, namepus co-
necofepxaHue BoAdbl Ha BXoAe M Bbixode MembpaHHoro 6noka:

S = (Cgx -Cauix)/ Cgx ~100%,
rae Cex 1 Cpuix - conecoaepxaHne BoAbl Ha BXOAE U BbIXOAE, COOTBETCTBEHHO.

Mpu cenektnBHocTn S meHee 90% w/unn Npyu 3HaAYEHWUM Pas3HOCTW OABMEHUN HA CTYMEHW MEM-
OpaHHoro 6rioka Gonee 2 atM. MeMOpaHbl cnegyeT NPOMbITh MOKOLWMMKU pacTBopamu.( Ap,z HA MaHOMET-
pax M2 n M3 gna ctynenn 1, Apz4 Ha maHomeTpax M3 u M4 ana ctynenn 2, Apys Ha maHomeTpax M4 n M5
anga ctynexn 3).

B npouecce akcnnyaTaunm memobpaHHbIi 610K 3abnBaeTCst HACNOEHUSIMU CONEN KECTKOCTU, Koa-
rynUpoBaBLUMMW KOMNMOUAHBIMUA 3MYMbCUAMW, OPraHUYECKUMKU OTNOXEeHuAMWU. Ecrnim membBpaHHbIn 6nok
nepuoanyeckn He ouuliaTb OT 3arpsA3HeHus, 3TO MOXET MPUBECTU K "OLUTYKaTypuBaHUIO" MOBEPXHOCTU
MembBpaH 1 gaxe K ux HeobpaTuMbIM paspyLUEeHUAM.

Pexum «xummdeckon Monkn» meMbpaHHoro 6roka nogpasyMeBaeT py4yHOe yrpaBrieHUe yCTaHOB-
KOV N TpebyeT HEKOTOPOW HECIOXHOW TpaHcopMaunm rMapaBnmMyeckor CxemMbl, KoTopas npegnonaraet
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CO3[aHNe 3aMKHYTOro KOHTypa Ans LUPKYNSLMU MOIOLLEro pacTeBopa Mo NyTW «EMKOCTb - Hacoc - MeMm-
OpaHHbIV ONOK - EMKOCTbY.

Mpu3Haku 3arpsisHeHus.

e  CHwxeHne Npon3BOAUTENBHOCTU MEMBPaHHLIX 3NEMEHTOB A0 BenunynHbl, MeHee 80% oT Havanb-
HOW;

e [lepenag paBneHus Ha membpaHHOM Brioke yBenuumsaetcs bonee, 4yem Ha 1-1,5 kr/cm® Ha OOHY
CTYNeHb;

e 3HauuTenbHO yBENMYMIIACh 3MEeKTPONPOBOAHOCTL uMbTPaTa;

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

Ecnv nossBUnvMcb CUMNTOMBbI 3arpA3HeHns, peKoMeHAyeTCs NPOBOAUTbL pereHepaumio MembpaHHo-
ro 6noka. PereHepauus - 310 o6paboTka MeMBpaHHbIX 31eMEHTOB MOIKLLMM CPEACTBOM, YAANSAOLWNM C UX
MOBEPXHOCTU HAKOMMBLUMECS OTNOXeHUs. 3Ta npoueaypa no3BonseT NogaepXvBaTh 3asBfEHHbIe Xapak-
TEPUCTUKN YCTaHOBKM N NPOANUTL CPOK CYXObl MEMOPAHHbBIX 31EMEHTOB.

PereHepaumns nposoauTca B ABa-Tpu 3Tana. Ha nepBoM aTane movika MeMOpaHHbIX 3NEeMEHTOB
OCYLLECTBMSETCH KMCMbIM pacTtBopom Tuna B. Ha BTopom atane wenoyHsim pactBopom Tuna A. [pu
HeobxoaMMocTu ganee Ae3nHduumupyowmm pactsopom Tuna C (CM. MHCTPYKUMIO BrioKa XMM. MOWKN).

Mopsiaok npoBeAeHUs pereHepauum.

BHauyane Heobxogumo npurotoBuTb Tpebyembin o6bem Morowero pactsopa tuna B B emkoctu
6r1oka XxMMmyeckon Moviku. [ns npuroToBneHns pacTBopa xenartefibHO UCMONb30BaTbh AUCTUINIMPOBAaHHYHO
unn obecconeHHyto Bogy. O6bem MoroLLEero pacTBopa A XMMUYECKoW MOk MembpaHHoro 6noka RO8-
8040 — He meHee 250-300 .

[anee crieqyeT BbINOMHUTL CriegyloLLme onepauuu:

e O6ecTouMTb YCTaAHOBKY, BbIKIIOUMB NaKkeTHbIV BKNtoyaTens QS1;
e [lepekpblTb Nogayvy BoAbl HA YCTAHOBKY, 3aKpbIB kpaH K1;
e [logknounTb WIAAHT OOHMM KOHLIOM K BbIXxOA4y Ha Oroke XMMW4YecKoW MOVKW, a APYrMM KOHLIOM K

BXxoay kpaHa K2;

e [loacoeanHuTb ABa Apyrux wWaHra K BeixodaMm kpaHos K3 1 K5, a Apyrvue KoHubl LWNaHros coeam-

HUTb C EMKOCTbIO C MOKOLLMM pacTBOPOM (B BriOke XMMUYECKON MOWKMN).

e  3akpbITb kpaH K4 1 K6;

e  OTtkpbITb KpaHbl K2, K3, K5;

e BknounTb Hacoc Ha Bnoke XMMU4ecKon MoWKku. Mpu 3TOM Hacoc Ha4yHET MpoKayMBaTb MOKOLLUIA
pacTBOp MO 3aMKHYTOMY KOHTYPY M3 €MKOCTU Yepe3 MemMOpaHHbIv 610K 1 06paTHO B €eMKOCTb Ye-
pe3 oTKpbITble kpaHbl K2, K3, K5.

lMocne 3aBepLUEHNss XMMUYECKON MOWKN MemBpaHHOro 6rnoka kaxxabim Tunom pacteopa (A, B n C),
BECb NMPOMbIBAEMbIN KOHTYP, C KOTOPbIM KOHTaKTMpOBas MOKLWMIA pacTBOp, HEOOXOAUMO NPOMbITb YNCTON
BOJOMW.

6. KOHCEPBALUA YCTAHOBKH

Ecnu npegnonaraetcsi, 4To ycTaHoOBKa He bypeT paboTtaTe gonblwe 5-10 gHen, HeobXxoaMMO cHava-
na obsa3arenbHO NPOBECTU XMMUYECKYHO MOMKY MeMOpaHHOro 6roka, a 3atem ee 3akoHcepBupoBaTb. KoH-
cepBauysi C UCMONb30BaHNEM KOHCEpBUPYtoLero pacteopa Tuna D npoBoauTcst No npoueaypam, UsnoxeH-
HbiM B pa3gene «PereHepauus». KoHcepBauuio crieqyeT npoBoautb B TedeHne 30 MUHYT, Nocrne 4Yero Bbl-
KMOUYNTb Hacoc Broka XMMU4Yecko MOMKK, 3akpbiTb kpaHbl K2, K3, K5.

BHumaHue! Neped nyckom ycmaHoeKU HeobXxo0UMO OMMbImMb MeMOpPaHHbIE 3/1eMEHMbI OM KOH-
cepsaHma.
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7. BOSMOXHbIE HENONAAKU N CNMNOCOBbI X YCTPAHEHUA

HeucnpaBHOCTb

BoamoxHasa npuymnHa

Cnocob ycTpaHeHus

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

1. HapyweHa repMeTu4HOCTb
coegunHeHns membpaHHoro
3aneMeHTa C KPbILLKOW KOpMyCoB.
2. MNoepexaeHa membpaHa py-
NOHHOrO 3MNeMeHTa.

1.3aMeHUTb YNNoTHUTENbHOE
KombLoO.

2.3aMeHUTb MeMBpaHHbIv ane-
MEHT.

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

1. Ocagkoobpa3soBaHue Ha ce-
NeKTMBHOM cCrioe MeM6paHbI.

1. NpOMBbITE PYNOHHbIE 3NEMEHTHI
COrnacHoO MHCTPYKUMN MO 3Kcnnya-
Tauuu.

3. Pe3Ko CHM3NNOCb Ka4ecTBO
dunbTpaTta.

1. Ocagkoobpa3soBaHue Ha ce-
NEKTUBHOM CJloe MeMOpaHbI.

2. MNoBpexaeHa membpaHa ane-
MeEHTa.

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

4. He BKknoYaeTcHa ycTaHOBKA.

1.MapameTpbl NUTalOLLEN ANIEK-
TPOCETU HE COOTBETCTBYHOT Tpe-
6yemMbiMm.

2.HepoctaTtoyHbIl ypoBEHb BO-
Abl B OydepHon eMKoCTL.
3.HaxaTta kHomnka aBapunHou
OCTaHOBKM.

4.HakonuTtenbHas eMKoCTb
dunbTpaTa HanonHeHa BOAOMN.

1.Cm. maBa 3

2.[loBectu ypoBeHb BoAbl B Oy-
depHom eMKOCTH 40 HEOBX0aNMO-
ro (cm.n.3.2).

3.BepHyTb KHONKY aBapuiiHon
OCTaHOBKM B OT>XaTOE COCTOSHME.
4.[loxxpaTbCa CHYXKEHUS YPOBHS
dunbTpata B EMKOCTH.

5. Noput namna «ABAPUA.

1.HaxaTa KHOMKa aBapuinHom
OCTaHOBKM.

2.MNeperpyska an.gsuratens
Hacoca.

1.BepHyTb KHOMKY aBapunHON
OCTaHOBKM B OT>KaTOE COCTOSIHME.
2. YCTpaHUTb NPUYUHY Neperpy3km
aBurartens.

6. Muraet namna «ABAPUA»

1. HegoctaTouyHoe gaBneHue Ha
BXOZE B YCTaHOBKY.

2. MNoBbilLeHHOe aaBneHne Ha
BbIX0[€e Hacoca.

1. ObecneunTb Nogayy Heobxoau-
MOrO KOnun4yecTBa BOAbI Ha ycTa-
HOBKY.

2. OTKpbITb BEHTUIb B2.

8. ANIEKTPOBE3O0INACHOCTb

8.1. YcTtaHoBka nogkntodaetcs k cetn ~380 B, ¢ yactoton 50 'y, 1 K KOHTYpPY 3aLLMTHOrO 3a3eMIeHus.
8.2. Kateropuyecku 3anpeluaeTca CHUMaTb NepeHIo KpbIWwKy Grioka ynpaBneHus, He BbiHYB BUINKY Mu-

TawoLlero kabens 13 poseTku.

8.3. Sanpeu.l,aech CHMMaTb KpbILWWKKU pene OaBrneHua, anekrTpoaBuratend, KaTylKU 3NeKTPOMarHUTHbIX
KnanaHoB, HE OTKIMKYUB YCTAHOBKY OT 3J1IEKTPONMUTaHUA.
8.4. 3anpeLuaeTC$| npoun3BoanTb CaMOCTOATENbHbIN PEMOHT SJ'IeKTpVI‘-IeCKOIZ CXeMbl YCTaHOBKWK nepcoHarny,

He npowealwemy o6yqume.
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9. TAPAHTUUHbIE OBA3ATENIbCTBA

MpeanpusaTtne-nsrotoButenb OO0 "Akeatopus” (rpynna komnaHui "lensep") rapaHTUpyeT COOoT-
BETCTBME YCTAHOBKM O nonydyeHus obecconeHHon Boabl cepum "lensep” tTuna RO TpeboBaHusm TY
3697-005-48981941-02.
1.MapaHTWIAHBIA CPOK HAYMHAETCS CO OHS NPOAAXM NOTpebUuTento, ykazaHHOro B JaHHOM PYKOBOACTBE.
2.To ycnoBusaM rapaHTum npogaseL, 0643yeTca B TedeHMn 12 mecdueB ¢ MOMeHTa npogaxu obopynoBa-
HWS1 NMPOBECTM 3a CBOW CYET PEMOHT UM 3amMeHy Moo YacTu yCTaHOBKW, KOoTopasi byaeT npusHaHa ge-
eKkTHOM Nno npuyuHe Aedekta mMaTepuana unu usrotosneHud. Cpok OEeNCTBUS rapaHTUMHbIX 0bsi3a-
TENbCTB HE pacnpoCTpaHsaeTCsl Ha CMEHHbIe PUINbTPYIOLLNE ANEMEHTHI.
3.MapaHTua npusHaeTca AeNCTBUTENbHOW TONBKO NpU NpeabsaBneHnn AaHHOro PyKOBOACTBA MO 3KCMnya-
Taumm ¢ OTMETKON 0 AaTe NPOAaxuy M LTamrnom npoaasLia.
4.apaHTusa nNpusHaeTcss AENCTBUTENbHOW TONbKO B TOM Criyyae, ecnv ToBap Oyaet npusHaH Heucnpas-
HbIM NPU OTCYTCTBMM HapyLLUEHUS NOKynaTtenem npasui UCNOMb30BaHUSA, XpPaHEHUS U TPaAHCNOPTUPOBKYU,
AENCTBNSA TPETbUX NUL UM 06CTOATENBCTB HENPEOAONTMMON CUTbI.
5.MapaHTuen He npegycmaTpyBalOTCA NPETEH3NWM HAa TEXHMYECKMEe napaMeTpbl TOBapa, €CNM OHW Haxo-
OSTCA B NpeAernax, YCTaHOBIEHHbIX U3rOTOBUTENEM.
6.MapaHTuHOe obcnyxmBaHWe He NPOM3BOAUTCA B OTHOLLUEHWM YacTel, obnagarwmnx NoBbILLEHHBIM U3-
HOCOM WS OFPaHUYEHHBIM CPOKOM MCMOJSb30BaHUS.
7.TpexxaeBpeMEHHBIN BbIXO U3 CTPOSI 3aMEHSIEMbIX YacTel usgenusa B pesynbTaTte Ype3mMepHON 3arpss-
HEHHOCTW BOAbI HE SIBMISAETCA NPUYNHOWN 3aMeHbI UM BO3BpaTa n3genus unm saaMeHsieMbliX YacTen.
8.MapaHTua cuntaeTcsl HeAEeWCTBUTENBHOW, €CNU UMEN MECTO HECaHKUMOHWPOBAHHbLIA AOCTYyNn Ans pe-
MOHTa, MoAMMUKaLMM U APYrNX U3MEHEHNST KOHCTPYKLIUK, NMPU NOBPEXAEHUSX, BbI3BAHHbIX HEMPABMUITbHBIM
NCMONb30BaHNEM, HapyLUEHMEM TEXHUYECKOW Ge30MacHOCTU, MEeXaHWYeCKUMU BO3OENCTBUSMWU U aTMO-
chepHbIMU BAMSIHUSIMMN.

9.B cnyyae npu3HaHMU rapaHTUn HeOewncTBMTENbHOW, MoKynatenb 00s3aH BO3MECTWUTb MpoAaBLy Bce
pacxofbl, NOHECEHHbIE UM BCMEACTBMNE NPeabsABeHNss HEOOOCHOBaHHOW NPETEH3NN.

10. TPAHCNOPTUPOBKA U XPAHEHUE

1. TpaHcnopTMpOBKa YCTaHOBKWN OCYLLIECTBNSETCA BCEMU BUAAMM TPAHCMOPTHBIX CPEACTB B COOTBETCTBUM
C npaBunamun NepeBo3KM rpy3oB, AENCTBYIOLMX HA JAHHOM ByUAe TpaHcnopTa.

2. TpaHcnopTupoBka MeMbGpaH ocyLlecTBnseTca npy TeMmnepatype He Hke 0 °C.

3. MNorpy3ka v BbIrpy3ka YCTaHOBKW OCYLLECTBMASETCS C MOMOLLbIO MOrpy34ymKa.

4. Ina TpaHCNOPTUPOBKN BHYTPU NOMELLEHUA yCTaHOBKa CHabeHa konecamu.

5. XpaHeHne yCTaHOBKM OCYLLECTBNSAETCA B OTannMBaeMbIX 1 BEHTUIMPYEMbIX MOMELLEHMSAX C Temnepa-
Typou He Huxe 0 °C.

11. KOMMNNEKT MNMOCTABKH

1. YcrtaHoBka «l'enzep RO8-8040» — 1 wr.

2. MembpaHa obpaTtHoro ocmoca 8040 — 8 wr.

3. PykoBOACTBO MO MOHTaxy 1 akcnnyaTtauum — 1 wrT.
4. Awmk TapHbIA — 1 WrT.
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11. CBUAETENBLCTBO O NPUEMKE

YcTaHoBKa Ans nonyyeHus obecconeHHon sBoapl "lensep RO8-8040",

3aBogckon Homep - NeRO8.8040.S , COOTBETCTBYET TexHU4eckon AokymeHTauum TY 3697-005-
48981941-02 n npusHaHa rogHoKn ansa akcnnyataumm.

[arta Bbinycka:

Mognucm nuy, OTBETCTBEHHbLIX 3a npnemMky

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




NMPUNOXXEHUE 1

MacnopTHasa NpoM3BOAUTENBHOCTL YCTaHOBKM (Q25 ) paccuuTbiBaeTCcs Npy TemMnepaType MCXOOHOWN
BoAbl 2512 °C. [Npu NOHWXEHWUN TeMNepaTypbl NICXOOHOW BOAbI MPOM3BOAUTENBHOCTb YCTAHOBKM NagaerT.

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

3aBocKue HacTpoMKn KOHTponnepa Mitsubishi.

YctaHoBka lensep RO8-8040 ynpaensietcs koHTponnepom Mitsubishi ¢ 3awmtoi B Hero npo-
rpammoit. Monb3oBaTernb He MMEET BO3MOXHOCTU BHOCUTb U3MEHEHWSA B Mporpammy unu ctupatb ee. Oa-
HaKo MMeeTCsl BO3MOXHOCTb M3MEHSITb 3aBOACKME HACTPOMKM MO ANUTENBHOCTU T€X 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 nuTaHnsa Ha YCTAHOBKY MpY BKIOYEHMM aBTOMa-
Ta QF1. Npun aTom Ha 3KpaHe KoHTponepa nosiensietcs Hagnucb « FEM3EP RO8».

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

Onepauus HasHaueHue onepaunm ans paboTbl yCTaHOBKU HacTpovika no ymonyaHuio
Bpems nycka Bpems, Heobxoanmoe Hacocy ans Habopa AaBneHus 5 cekyHn
npu nycke.
YacToTa WHTepBan mexay npomMbiBKaMu 30 MUHYT
NMPOMBbIBOK
Bpewms OnnTenbHOCTb NEPUOANYECKUX NMPOMBIBOK. 15 cekyHn
NPOMBbIBKM
Bkn/BbIkn BkntoyeHune/BbIKOYEHNE NEPUOANYECKNX NMPOMbIBOK. 1
MPOMbIBKU 0- NPOMbIBKN BbIKIMIOYEHbI

1- NMPOMBbIBKN BKITKOYEHbI

YcTtaHOBMEeHHbIe ANUTENbHOCTHU onepaumﬁ ABNAKTCA TUNUYHBLIMU OAnNA pa60Tb| YCTaHOBKU B
6onblIMHCTBE cny4aeB. I'IoaTomy He peKkomMmeHAyeTCA CUINMIbHO U3MEHATb 3TN 3HAYeHUA.

U3meHeHne HacTpoek koHTponnepa Mitsubishi.

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

Ha akpaHe nosBuTcs Tekyllee 3HadveHue napameTpa BPEMA MYCKA.

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

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

Y706kl U3MEHUTL ApYyrne napameTphbl, HY)KHO NEPERTU K HUM, UCMOMb3Ys KHOMKM ®® Ha MaHesn KoH-
Tponnepa. MNepekntoyeHne NnapameTpoB NPOUCXOAUT MO KPYTY.

Bpems nycka

© ©

YacTtoTa NMPOMbIBOK

©» ©

Bpems npombIBOK

© ©

Bkn/BbIKN NPOMbIBKMX

©» ©

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

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

lMocne Bcex caenaHHbIX USMEHEHWI BbIXOAUM U3 pexunva HaCTpOVIKVI HaXaTtnem KHOMKn @ .
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