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1. OBLLAA XAPAKTEPUCTUKA YCTAHOBKH

1.1 YcraHoBka BogoouunctHas cepum "lensep” tTvuna RO npegHasHaveHa anst OYMCTKU U CHUKEHUS
obwen MnHepanusaLumm BoAbl NOA3EMHbIX U MOBEPXHOCTHbIX MCTOYHUKOB XO35IMCTBEHHO-MUTLEBOrO BOAO-
cHabxeHusa no CaH-NMuH 2.1.4.1074-01.

1.2 K akcnnyaTtaumMm yCTaHOBKM [OMYCKAKTCA COTPYAHMKM M Mofb3oBaTeny, 03HaKOMWBLUMECS
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 "ensep” Tuna RO MOXET MEHATbLCS B COOTBETCTBUM C Tex-
HUYECKMMU YCMNOBMAMM U NoXenaHnsMmn 3akasyuka.

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

TexHu4yeckas XapakTepucTuka yCTaHOBKMW.

e TemnepaTypa MCXOAHOW BOAbI — OT +5°C ao +40°C

e HomwuHanbHas nponsBoaMTENBHOCTL (MPU Temnepartype +25°C): — 5 M*/uac*

e [loTpebneHne ncxogHowm BoAbl B pexume omnbTpaumm — He MeHee 7,5 m3/uac*

e O6béM cbpacbiBaeMOro B ApeHax KOHLEHTpaTa — He MeHee 2,5 m3/vyac

e MwuvHumanbHoe gaBrneHue BxogHow Bogbl — 1,5 bar

e MakcumanbHoOe gaBneHue BXogHowm Boabl — 5 bar

e [abaputHble pa3mepsbl: BbicoTa — 1700 MM, rnybuHa — 800 mm, wnpuHa — 3700 Mm
e Pabouee paBneHne —8 — 12 bar

Hanps»keHune nutaHusa — ~380 B, 50 Ny,
MoTpebnsemas MmowHoCTb — 5.5 kBT
e [lpucoeguHnTEnbHBLIE NATPYOKM
= ucxofgHas Boga - G 1 1/2” BHyTp.
= ¢unbTpaT (unctasa Boga) - G 1 1/4” BHyTp.
»  KOHUeHTparT (cOpoc B gpeHax) - G 1” BHyTP.
Macca ycraHoBku 6e3 ynakoBku — okono 350 kr

*[poudgodumernibHOCMb cucmembl U nompebreHue ucxodHol 800kl 3agucum om memrepamypbl U cocmaea ucxoo-
HOU 800kbI.

Tpe6GoBaHus K Ka4ecTBY UCXOAHOW BOAbI.

KauecTBO mMcxodHoW BoAbl, MOCTyNaloLWen B YCTAHOBKY, AOJKHO COOTBETCTBOBaTb TpeboBaHMAM
FOCT 2761 (tabnuua 1):

Tabnuua 1.

Ne n/n lNMokasaTenb, ea. N3m. BennuynHa nokasartens
1. O6uwasn MuHepanusauus, Mmr/n He 6onee 2000
2. MyTHoCTb, EM® He 6onee 1,0
3. pH 3+10
4, CogaepxaHne cBoboHOro xropa, 03oHa, Mr/n He 6onee 0,1
5. HedTenpoaykrel, Mr/n OTCYTCTBUE
6. O6uas ecTKoCTb, Mr-3KB/n He bonee 0,5
7. CogaepxaHue xenesa, Mr/n He 6onee 0,1
8. CopgeprkaHve mapraHua, mr/n He 6ornee 0.1
9. CogaepxaHvne KkpeMHusi, Mr/n He Gonee 1,0

lMpumeyaHue. Npu obweli MmuHepanusayuu ucxodHol 8odbl bonee 2000 ma/n 8bix0dHbIE Na-
pamempbl ycmaHo8KU Mo2ym 3aMemHO omJyiu4yamasCsi Om 3asie/ieHHbIX 8 racriopme. B amom
cnydae Oris ymMOYHEHUsT 8bIXOOHbIX rapamMempo8 ycmaHoeku Heobxodumo npedocmasumb
MOJIHbIU aHanu3 UcxoOHOU 800bI.



2. KPATKOE ONMMCAHUE YCTAHOBKH
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Puc.1 O6wuin BMA yCTaHOBKM.
O6wui cocTaB yCTaHOBKM:

YcTtaHoBka obpaTHOro ocmoca cepumn "l'ensep” cOCTOUT U3 CrneayloLwmx anemeHToB (puc.1):
e MembpaHHbI 6110K;
e Hacoc BblCOKOro AaBreHus;
e bBnok ynpaeneHus;
o KOHTpOMbHO-u3MepuTenbHble NpMbopsl;
o 3anopHo-perynupytoLiasi apmartypa.

MeMOpaHHbIN 610K NpeAHa3HadeH ang obecconnBaHns BoAbl HA OCHOBE siBNeHus obpaTHoro oc-
MOCa M COCTOUT U3 NATU PYNOHHBIX 0OPaAaTHOOCMOTUYECKMX aneMeHToB MO 1-M35, pasmeLLeHHbIX B ABYX
NIIacTUKOBbIX KOprycax.

Hacoc BbICOKOro gaBneHus npegHasHayveH Ansi NOBbIWEHUs AaBreHus neped MembpaHHbiM 6110KkoM
[0 3HayeHusi, HeoBXOAMMOro AN HOpManbHOW PaboTbl MEMOpPaHHBIX 31IEMEHTOB.

AnekTpomarHuTHbI knanad 9K1 nepekpbiBaeT nogady BoAbl Ha BXOAE B YCTAHOBKY.

KpaH K1 nepekpblBaeT Bogy Ha BXOAE B YCTaHOBKY.

KpaHbl K2, K3 1 K5 cnyxat ans nogaym v crnvea MOKLLErO pacTBOpa Npy XUM. NMPOMbIBKE MeMOpaH.
Mpn HopManbHOW paboTe yCTaHOBKU 3TU KPaHbl AOJMKHbI ObITb 3aKpbIThI!

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

KpaH K6 3akpbiBaeT Maructparb KOHLeHTpaTa npy XumM. npomeike. Bo Bpemsi HopmanbHoW paboTbl
YCTaHOBKU AOITKEH ObITb OTKPbIT!

Pene gasnenuvsa PO1 v P2, npeaHa3HaveHbl 415 KOHTPOSS AaBrneHns, passuBaemMoro HacoCoM.

O6partHbin knanaH OK1 cnyxut gns obecneyeHnst 3agaHHOro HanpasfieHUst Toka Bogbl B 060poT-
HOW NnHUM — OT BeHTUNA B1 1 potameTpa P1 k BxoA4y B Hacoc.

O6partHbin knanaH OK2 cnyxunt ansa npeaoTepalleHrs o6paTHOro Toka BoAbl nepen MembpaHHbIM
©nokom.




Puc.2 MNMaHenb maHOMeTpPOB.

MaHomeTp M1 cnyXuT ons onpeaeneHns BXogHOro AaBneHns Boapbl. [nanasoH namepeHnin — go 7

bar.
MaHomeTp M2 KOHTpPONUPYeT BXOOHOE AaBreHne Ha cTyneHb 1 membpaHHoro 6roka, CoCTOsILLYO

13 membpaHHbIx anemeHToB MO 1-M33.

MaHomeTp M3 KOHTpONUpyeT BXOAHOE AaBrieHWEe Ha CTyneHb 2 MembpaHHOro 6rnoka, CoCTOSILLYO
n3 membpaHHbix anemeHToB MO4-M35.

MaHomMeTp M4 KOHTponupyeT AaBreHne Ha Bbixode M3 MeMBpaHHoro 6roka.

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

KC1

B1 B2 B3 Puc.3 PotameTpbl U BEHTUNU

BeHTtunb B1 CNyXnT Ona perynmpoBku pa6oqero AaBlieHna U pacxoga BOoAbl B Marucrtpanun pe-

umnpkynauum (obopoTHas Boaa).
BeHTtunb B2 cnyxut ans perynupoBky paboyero aaBneHus u pacxoda BoAbl B Marncrtpanu KoH-

LeHTparTa.
BeHTtunb B3 crnyxuT ang perynvpoBK/ AaBNeHUs B peXXMMe rmapasfinyeckon NPOMbIBKU.

PotameTtp P1 cnyXvut Ansg KOHTpONSa noTtoka 000pOTHON BOAb! (peunpKynsaumum).

PoTtameTtp P2 cnyXuT Anst KOHTPOssl NOTOKa KOHLUEHTpaTa.
PoTtameTtp P3 cnyXuTt Ang KOHTpoNs npou3BoANTENbHOCTU YCTAHOBKM NO hUNbTpaTy.

KpaH ¢ cepsonpuBogom KC1 npegHa3sHa4vyeH ana npomMbIBKU MeM6paHHOFO ©6noka 6onbLLIMM NOTO-
KOM BOAbl.




KpaTkoe onucaHue paboTbl yCTaHOBKM.

Boaa n3 6noka npeaBapuTenbHON NOArOTOBKM NOAAETCA Ha BXOA B YCTAHOBKY 0OpaTHOro ocmoca
M Janee Ha Hacoc, nosbilwatowmin agasnerdune. Mo gasneHnem okono 8-12 bar, co3gaBaemMbiM HacOCOM,
BOda MPOXOAUT Yepe3 MembpaHHbI 6riok. B memOpaHHOM Grioke Ha creumanbHbIX MNONynpoHULIAeMbIX
MembpaHax NPOVCXOAWT pasfernieHne noTtoka MCXOAHOW BoAbl Ha chunbTpaT (BoAy, Npolwleawlylo vepes
MemMbpaHy M 4aCcTUYHO OYULLEHHYIO OT PacTBOPEHHbLIX MUHeEparnbHbIX COMel) U KoHLueHTpaT (Boay, obora-
LLEHHYIO KOJUTOMAHLIMU YacTuLaMu U PacTBOPEHHbIMU consiMu). MembpaHHbI 6NoK COCTOUT U3 NATU
MembpaH, pacrnonoXeHHbIX NocneaoBaTeNbHO B ABYX HAMOPHbLIX KOprnycax.

KoHueHTpaT YacTU4HO crivBaeTcs B APeHax, a Apyras ero 4yacTb HanpasnseTcs Ha BXOA4 Hacoca
no obopoTHoW Mmaructpanu. Hanuume oBGopoTHOM MarvcTpanu No3BONSIET 3KOHOMUTbL OOPOroCTOSILLYHO
NOArOTOBIEHHYID BOAY 3a CYET BTOPMYHOIO WUCMONb30BaHMS KOHUeHTpata. OgHako 3HaYuTeNbHbIA BO3-
BpaT 060pOTHOM BOAbI HA BXO B HACOC yXyALIAET Ka4eCcTBO NosnydaemMoro cdunbtpaTa.

dunbTpaTt (obecconeHHas Boga) NocTynaeT HEMOCPEACTBEHHO NOTPEOUTENO UK B HAaKONUTENb-
HYIO EMKOCTb.

KHONKa

namna «CeTtb» aBapuiiHOM OCTaHOBKM

KHoMkKa «[Myck» namna «YpoBeHb»

kHornka «Cton» namna «PaboTa»

namna «Asapusa»

nakeTHbIN
BblknovaTtens QS1

Puc.4 bnok ynpaBneHus.
HasHaveHne anemeHTOB 6roka ynpasneHus:
- NAaKeTHbIN BbIKMoYaTens QS1 cnyXuT Ans NoAayvn 3NeKTponUTaHUS Ha YCTaHOBKY;

- namna «CETb» 3aropaetcsa npu nogade Ha 610k ynpaBneHus nutatowlero Hanpsbkenms ~220 B u Bkito-
YeHHOM aBTOMaTU4eCKOM Bbikntovarene QF1;

- namna «YPOBEHb» 3aropaeTtcs npu nocTynneHnn ¢ BHELWHUX AaTYMKOB YPOBHS paspeLuatolmnx curHa-
nos;

- namna «PABOTA» 3aropaeTcsi npu 3anycke ycTaHoOBKW. Ecnu namna muraeT — yctaHOBKa rotoBa K pabo-
T€ U HaXOAMTCH B PEXNME OXuaaHus;

- namna «ABAPWA» 3aropaeTtcs B criydyae HelwTaTHOM OCTaHOBKM CUCTEMBI;
- kHonka «[MYCK» npefHa3sHayeHa Ans BKMOYEHNS YCTaHOBKY;
- kHonka «CTOIl» npegHasHayeHa Ans BbIKITHOYEHWS YCTAHOBKY;

- KHOMKa ((ABapMVIHaFl OCTaHOBKa» npegHa3HavYeHa OnAa HeMearneHHOro BbIKIio4YeHUA YyCTaHOBKU B Clly4vae
BO3HWKHOBEHUS HELUTATHOM cuTyauum;



KoHTponnep AL2

aBTOMaT CXEMb!
ynpaenenus QF1

asTomMar 3awuTbl
Hacoca QF2
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KnemMmmHbI 6nok

Puc.5 bnok ynpaBneHusi — BUA U3HYTPMU.
BHyTpu 6roka ynpasneHus HaxoasaTcs:
- aBTOMaTM4eCKMI BbikntoyaTens QF1 — Ans 3awwmnTbl OT KOPOTKOMO 3aMblKaHWsA B Lienu ynpasrieHus.

- aBTOMaTUYeCKMiA BblknovaTenb QF2 — Ans 3awuTbl OT KOPOTKOTO 3aMblKaHWs B LIENW HAacoca U OT TOKO-
BOW Neperpysku anekTpoaBuraTens Hacoca.

- pene KoHTponsa HanpsbkeHnsa KV1 — oTkniodaeT 6rok ynpaBneHusa 1, criefoBaTernbHO, OCTaHaBnvBaeT
YyCTaHOBKY B Criyyae:
e MponagaHus O4HOW U3 a3 BHELUHEN TpexdasHOWN 3NeKTPUYECKOon ceTy;
e MOBbILEHUS UMK MOHWKEHUSA 3HAYEHUS HanpskeHus 6onble, Yem Ha 10 % No cpaBHEHUIO C HO-
MUHanbHeIM (380 B);
e M3MEHeHus YyepenoBaHusa das.

- YCTPOWCTBO NnaBHOro nycka ST1 — obecrneynBaeT MNnaBHbI NYCK U OCTAHOBKY 3NeKTpoaBuraTens Haco-
ca, 4To No3BOnsET n3bexaTb NMAPOYAAPOB U BbICOKMX HArpy30K Ha 3N1EKTPOCETb B MOMEHT Nycka.

- NTOTMYeECKUin KoHTponnep AL2 — oTBeYaeT 3a HaCTPOWMKY PEXMMOB paboThl, ypaBreHne YyCTaHOBKOM U 3a
aBapuiiHyo curHanmnsaumo (HacTpoiku — lMpunoxeHue 2).

- KNEMMHBIN OMOK — CNYXXUT AN1S NOAKMYEHUS BHELLUHMX YCTPOWCTB, HE BXOASLIMX B GrOK ynpaeneHus
(pene paBneHus, kpaH C CEPBOMPUBOAOM), @ TaKkKe AOMOSNHUTENBHBLIX YCTPOWCTB, HE BXOOSALUUX B KOM-
NAeKTaumo yCTaHOBKN (4aTUYMKM YPOBHS).



3. N1OAIroTOBKA YCTAHOBKWU K PABOTE

YcTtaHoBKa 06paTHOOCMOTUYECKUX MEMOpaH.

MeM6paHbI O6paTHOFO OCMOCa NoCTaBIIAKTCA OTAEJIbHO OT YCTAHOBKW, ynakoBaHHbl€ B rEepMEeTUYHYO
YNaKOBKY U 3aJinTbleé KOHCEPBAHTOM. ﬂepe,q 3arnyCcKkomMm yCTaHOBKU HeobxoaMmo YCTaHOBUTb MeM6paHbI Ha
wTaTHble MeCTa B Kopnyca. [ns atoro HeobxoaMMo:

M3Bneyb cTONOpHbIE KOMbLA KPbILIEK U3 Ma30B B KOpMycax;

M3Brneub BCe KpbILWKM U3 KOpnycoB. KpbIlwkn aepxatca B Kopnycax O4eHb MMAOTHO, MOXET noTpe-
boBaTbCsl CbEMHUK. [1na 3TOro B KpbilKax npegycMoTpeHbl pe3bboBble oTBepcTMs M8. BHuma-
HUe: B Kopnycax MoXeT octaBaTbcs Boaa!l

YCTaHOBUTb Ha 2 KPbILLKN YNOPHbIE KOHYCbI. KpbILKKM C KOHyCamMu YCTaHOBUTb B KOpMyca €O CTO-
POHbI BbiXxoAa BoAbl U3 Kopnyca (BepXHUM KOpnyc — cneBa, HUKHUM Kopnyc — cnpasa)!
PacnakoBaTb membpaHy M BCTaBUTb B KOpPMyC CO CTOpPOHbI Bxoda. HanpaBneHue cTpenok Ha
Kopnyce u Ha Memb6paHe AOIMKHO coBnapaTh!

K Topuy mMembGpaHbl MPUCOEANHUTL KOHHEKTOP, COEAUHSAOLWMIA MeMbBpaHbl (MOCTaBnseTcs B KOM-
nnekre ¢ membpaHon);

K KOHHEKTOpYy MpucoeauHWTbL BTOPYD MembpaHy M MpOTOSKHYTb COOpKY M3 memOpaH B Kopnyc.
HanpaBneHue cTpenok Ha kopnyce u Ha MeMbpaHe AOMKHO coBnapaTb!

YCTaHOBUTb BTOPYIO KPbILLKY B KOPMYC;

3acbmkcmpoBaTh KpbILLKMA CTOMOPHBLIMU KOSMbLAMMU;

MoBTOPUTE NpoUEeaypPY AN OCTarnbHbIX KOPMNYCOB.

Onsa obneryeHus npouecca U COXPAHHOCTU YMNJOTHUTENbHbIX PE3MHOBLIX Korel B KayecTBe
CMa3Ku Ucnonb3oBaTb TONbko rnvuepuH! He ncnonb3oBaTtb cmasku, cogepxawime Hedrenpo-
AYKTbI!

BHumaHue! [Neped Hayamom pabombi (rocre ycmaHOo8KU MembpaH) ycmaHo8Ky Heobxodumo
POMbIMb, M.K. MeMbpaHb! 3arosiHeHbI KOHCEPBAHMOM.

MoakntoyeHne yCTaHOBKM.

YcTaHOBKY crnegyeT pasMecTuTtb B ygobHOM MecTe Tak, 4YToObl ANMMHBI BXOOHOrO Tpybonposoaa

ObINO 4OCTATOYHO ANst MOOKMYEHNUST K UCTOMHUKY BOAOCHabXeHMs, a TpybonpoBoa KOHLUEHTpaTa MOXHO
ObINO NOAKNIOUYUTL K KaHanusauun. MNpy BHELLHEM OCMOTpe YCTaHOBKM ybeauTbcs B OTCYTCTBUM MOBpeE-
XOEHWI KopnycoB, MMOKNx TpybonpoBOAOB U APYrMX COCTaBMSIOLLNX YaCTEN.

[ns 3anycka ycTaHOBKM Heo6xoanMmo:

CoepnunHnTb BXOA, ycTaHoBKM (KpaH K1) ¢ MCTOYHMKOM BOJOCHaGXeHMS.
MoaknounTb BbIXOA NIMHUKN KOHLEHTpaTa K KaHanusauum;

CoeanHnTb BbIXO4 NUHUM unbTpaTa ¢ EMKOCTLIO YNCTOWN BOAbI.

Heobxooumo obecneuntb LOCTATOYHYK MPOMYCKHYH CMOCOOHOCTb NMWHMU LpeHaxa, MOCKONbKY
MOTOK KOHLIEHTpaTa npu pabote ocMoca MOXeT npeBbiwaTe 5 M3/4, T.e okono 80 n/MUH, a B KOpPOT-
K1 NPOMEXYTOK rmapaBnnyeckon npombiBkn — 130-160 n/mMuH.

MopknounTe BHEWHWe gaTumkm ypoBHs SL1 u SL2 k knemmam 1-2 n 3-4 knemmHoro 6roka
(pnc.6), cHAB NepeMbIyKy;



SL1 SL2

Mycras MonHas

He nycrasn He nonuaal

SL1 - HWKHMIA paTymk ypoBHSA BychepHoin EMKOCTHM (nepes 0CMOCOM)
SL2 - BepxHWU AaTYmnK ypOBHS PUHULLHON EMKOCTK (Nocne ocMoca)

Puc.6 lMopaknioveHne AaTYUKOB YPOBHS.

e [logkntountb anekTponutaHue (puc.7) k 6moky ynpasneHus. MMHUManeHoe ceyeHne nNuTarLlero
kabensa - 5x1,5mMm?. dasHble npoBoAda nogknovarTces K knemmam 1L1, 3L2, 5L3 nakeTHoro Bbl-
kntoyatena QS1 (BHyTpu 6rioka ynpaBneHusl), NPOBoOAA HENTPAnuM MU 3a3eMIIEHNS - COOTBETCTBEH-
HO K wunHamMm N n PE;

L1
L2
L3

Puc.7 MopknioyeHue ANeKTponunTaHua.

Mocne noAkntoYeHWs 3NeKTponuTaHMa Heobxoammo ybeamMTbCs B COOTBETCTBMM NapamMeTpoB MUTaloLLEn
ceTn Tpebyembim (380 B). Ong aTtoro:
e  BxnounTb NakeTHbIN BbikNtoyaTens QS1 Ha 6okoBoN cTeHke Brioka ynpaBneHus;
e Bkntountb aBTomat QF1 B 6roke ynpaBneHusi. NMpu aTom aBTOMAT 3awWuTbl Hacoca QF2 aon-
)X€H ObITb BbIKMIO4YeH!
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Mpun ycnoBuM COOTBETCTBUS NapamMeTpoB aNneKkTpoceTn Tpebyembim 3aroputcs 6enasa namna «CETb»
Ha nNaHenu yrnpasneHus.

Ecnu namna «CETb» He ropuT, Heo6X0AMMO YTOYHUTbL, Kakol M3 NapamMeTpoB TpéxdasHoro Hanps-
XEHUS He COOTBETCTBYET HOpMe. OTO MOXHO caenaTtb C nomMoulpto perne HanpsbkeHns KV1, Ha naHenu
KOTOPOro MMeEeTCs HECKONbKO KpacHbIX CBETOAMOO0B. Kaxabli U3 HUX COOTBETCTBYET KakoMy-nnbo napa-
METPY NUTaloLLEen CeTu:

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

B cnyuyae, ecnu roput oauH (MNM HECKOMNbKO) M3 3TUX CBETOAMOO0B, HEOBXOOUMO NPUBECTU B
HOpMY NUTaloLLIee HanpsXXeHve, npeasapuTenbHO 06eCTOUMB YCTaHOBKY.

Mpn HenpaBunNbHOM YepeoBaHUK ha3 OCTATOHHO MOMEHATb MecTamMu Nobble 2 dhasHbIX NPOBO-
Aa, NOAKIMYEHHbIX K MakeTHOMY BblkrnovaTento QS1.

3anonHeHne yCTaHOBKU BOAOW.

CnepyeT ocyLleCcTBUTb NepBOHaYanbHOe 3anofiHeHNe YyCTaHOBKM BOAOW Nepef ee nepsbiM 3anyc-
KOM AN yaaneHus Bo3gyxa M3 cucTeMbl. 3anofnHeHwe crnefyeTt OCYLLeCTBAATb €CTECTBEHHbIM Harnopom
MCcXo4HOW BoAbl 6e3 BKMYeHNs Hacoca BbICOKOro AaBreHus. [ns 3TOro HyxHo:

e OTKPbITb kKpaH K1 nogayn Bogpl B yCTAHOBKY;
OTKpbITb KpaH K5 1 coeguHnTb ero ¢ kaHanusaumewn (ToMnbKo Ha Bpems MPOMbIBKHN);
MOMHOCTBIO OTKPbITb BEHTUITb B2 (koHUEeHTpaT);
KpaHbl K2, K3, K4 — 3aKkpbITb;
KpaH K6 — OTKpbITb;
e BeHTWUb B1 (06opoTHas Boga) — NONMHOCTLIO 3aKPbITh;
OTBEPHYTb NPOBKY BO34yXocObpoCcHMKa Ha Hacoce (puc.8);
e BPEMEHHO coegnHuTb nepemblvkon knemmbl 1 1 14 B 6rioke ynpasneHus;
e BkNOUMTE aBToMat QF1 (YnpaBneHue), He Bknwo4vasa aBTomat QF2 (Hacoc) B Groke
ynpasneHus. JomkeH oTKpbITbCA krnanaH JK1.

e [J0OXOATbCS 3anofiHeHWs Hacoca BOAOW, 3aBepHYTb NpobKy Bo3gyxocbpocHuka (puc.8);
e BbIKMOYNTL aBToMat QF1 (YnpaBneHune), CHATb NepemMbIyKy € knemm 1-14!!!

OTKprTb ans 3anonHeHunsA
Hacoca Bogowu

Puc.8 Npobka Bo3ayxocOpocHuka.
MepBbIl 3anyck U NPOMbIBKa YCTaHOBKM.
[lns nepBoro BKIOYEHUSI YCTAHOBKW HYXXHO:

OTkpbITb KpaH K1, nogas Boay Ha yCTaHOBKY;

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

KpaHbl K2, K3, K4 — 3akpbITb;

KpaH K6 — oTKpbITb;

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

Bknountb NakeTHbIM BbiknoyaTenb QS1;

BkniounTb aBTOMaTU4eCKkMe Boikntoyatenu QF1 n QF2.



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

Haxxumaem kHonky «[MTYCK». [omkeH BKNOUYNTbLCA HAacoc 1 3aropetbes namna «PABOTAY.

Habop Heob6xodumoz20 dassieHUs1 Ha 8bixode Hacoca 803MOEH MNpuU 3arnoJIHeHHoU ycma-
Hoeke. lIpu nepeom 3anycke ycmaHoeka eolidem e ycmol4uebill pexum pabomsi nocre
moeo, Kak 3anosiHumcsi eodoll. [nss amo2o Moxem noHadobumbscsi HECKOJ/ILKO 8K/IH04Ye-
Hud.

YcTaHOBKa MOXET OTKMIOUNTLCS B Npouecce paboTbl MO crieQyroLwmM NPUYNHaMm:
e MafeHve OaBrieHNs Ha BXoAe B YCTaHOBKY HWXe MUHMManbHO gonyctumoro (1,5 bar). B atom
cny4dae ycTaHoOBKa nepexoauT B pexxum oxuganusa. PEOKO muraet namna « ABAPUA».
e MpeBbllLEeHNe AaBneHus Ha MeMbpaHHOM Grioke Bbille MakcumansHo gonyctumoro (12 bar).

[ns 3anycka yctaHOBKM nocre cpabaTbiBaHMsA perne AaBneHus Heobxooumo HaxaTb KHOMKY
«CTOI» (cbpoc owmnbku), 3atem kHomky «ITYCK».

lMopory oTKMYEHMS YCTaHOBKM MO AABMEHUIO 3a4at0TCS C MOMOLLbIO ABYX pene AaBMeHus:
e P[1 — MuHMManbHoOe JaBneHne Ha BXOAE B YyCTAHOBKY (Mo ymonyaHuto — 1,5 bar);
o P2 — makcumanbHoe aaBneHve Ha MembpaHHoM Bnoke (Mo ymonyanumio — 12 bar);

[Mpn ncnonb3oBaHWM 4aTYMKOB YPOBHS MX KOHTAKTbl MOAKMOYaTCs K knemmam 1-2 n 3-4. lMpu
3aMKHYTbIX KOHTaKTax g4aT4yMKOB BKITHOYEHHAs yCcTaHoBKa ByaeT HaxoamTbes B paboyem pexvme punbTpa-
Lun:

e Hacoc paboraer,
e namnbl «YPOBEHb», «CETb» n «PABOTA» cBeTATCH,
Mpun cpabaTbiBaHUM 4ATYMKOB YPOBHA YCTaHOBKA NepenaeT B PEXUM OXKUAAHUA:
e Hacoc He paboTaerT,
e namna «CETb» - ropur;
e namna «YPOBEHb» - He ropurT;
e namna «PABOTA» - muraer.

Kak Tonbko Boga B €MKOCTSIX AOCTUrHET HeobXxoOumoro ypoBHS, YyCTaHOBKa CHOBa 3amyCTUTCS B

pexume unsTpauuu.

Ons npekpalleHust paboTbl YCTAHOBKU HY)XHO HaxaTb KHoOmKy «CTOMM».

B TeueHne 15 MnHYT cnvBaTh BoAy C BbIXOA0B KOHUeHTpaTa (Yepe3 K6 u B2) n punstpaTa (Yepes
K5) B kaHanu3aLmio, UCnornb3ys LWraHr (He BXOAAT B KOMMMAEKT NOCTaBKu);

OTKpbITb BeHTUMNb Bl Ha nuHWM peunpkynaumm n NnpogormkaTe NPOMbIBKY elle B TeveHne 15 mu-
HYT, NOCrne Yero 3akpbiTb BeHTUNb B1, cneas 3a tem, 4tobbl AaBneHve He npeBbiwano 12 bar.

MnaBHO NpuKpbiBas BeHTUIb B2, co3gatb paboyee gasnexHne 10-11 bar B MemGpaHHOM Grioke.

BHumaHue! BeHmunb B2 noslHocmbio nepekpbieamb Heslb351.

OTperynupoBaTb COOTHOLLEHME pacxofoB unbTpaT/KoHUeHTpaT npumepHo 1,5-2/1, nocteneHHO
npukpbiBas BeHTUNb B2, nogaepxveasi pabovyee naBneHne B MeMobpaHHoM Oroke, no maHomeTpy M2. Ec-
nv gaBneHve HaumHaeT npesbiwaTh 11 bar, HeobxoauMo cnerka NPUOTKPbITL BEHTUIL B1.

Mpn HaCTynneHUn pexMMa rmgpaBnmMyeckon NpomMbiBkM (Yepe3 30 MUHYT HenpepbiBHON paboThbl)
BeHTunem B3 yctaHOBMTL gaBneHue npu npombiske 4-5 bar.

MpoMbITb MEMOpPaHHbIA ONOK B TeYEHME NPUMEPHO 2 YacoB, BCIO BOAY CrMBas B KaHanv3auuio,
rocrne 4Yero MOXHO Ha4aTb 0TOOp 06ecconeHHon BOAbl, OTKPbIB kpaH K4 n 3akpbiB kpaH K5.
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4. MNOPAOOK 3KCIMITYATALUUN YCTAHOBKU

YcTaHOBKa, YKOMMIEKTOBaHHas aBTOMAaTM3UpPOBaHHbIM GIIOKOM yMpaBreHUs, MOXeT aBTOHOMHO
paboTaTb B HECKONbKMX pexumax: pexumm unbTpauun, PeXvMM rMapaBaNYecKOW MPOMbBIBKA U DPEXUM
oxuganvsa. Xumudeckasi Movika (Mnm pereHepaumsi) obpaTHOOCMOTMYECKMX MeMbBpaH ocyLlecTBnseTcs B
PYYHOM pexnme, NpeayCMOTPEHHOM KOHCTPYKLUMEN YCTaHOBKMU.

B pexvnme dunbTpaunm yctaHOBKa HENPEPLIBHO ouunllaeT Body, NpeaBapuUTernbHO YaCcTUYHO O4un-
LLiEeHHY0 B (hynbTpax nNpeanoaroToBku. B aTOM pexmme aBToMaTnyeckue BbIKMoYaTenu YCTaHOBKN Haxo-
OSATCS B COCTOSIHUWN «BKMOYEHO», KHoMKa «[1yck» HaxaTta, ropat namnbl « CETb», «YPOBEHb» u «PABO-
TA»; Hacoc - paboTaeT, waposble kpaHbl K1, K4 n K6 — oTkpbIThl; WwapoBble kpaHbl K2, K3, K5 — 3akpbIThl;
perynupyemble BeHTUNM B1 n B2 Ha nuHMsX KOHLEHTpaTa u peumpkynaumm 3adukcmpoBaHbl B NONyoT-
KpbITOM MofoXxeHuu, obecneynBasi NOBbILLIEHHOE AaBneHne B MembpaHHoM 6rioke n Tpebyemble pacxoabl
BOAbl B NMHUAX hunbTpaTa, KoHLeHTpaTa u peumpkynsaumm. KpaH ¢ cepsonpusogom KC1 3akpbiT.

B npouecce pabotbl 1 pa3 B 30 MUHYT (MO YMOS4YaHUIO) aBTOMaTHUYeCKMN OTKpbiBaeTcst kpaH KC1 n
NpOBOAWTCA rMapaBnmMyeckas NpomMbiBKa MembpaHHoro 6noka B TeveHune 30 cekyHa. Mpu HeobxognmocTun
ANUTENBHOCTb U NEPUOANYHOCTbL MMAPaBNNYECKON NPOMbIBKA MOXHO U3MEHUTb B HACTPOWMKaX KOHTpOrne-
pa AL2.

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 o 4-5 bar, a ckopoCTb 1 pacxog npoTekaroLwen Yyepes Hero Boapbl (KOHLeHTpaTa) Bo3pacTaer,
YTO NO3BOMSET CMbITb HAaKOMUBLUMECSH Ha MeMOpaHax 3arpsi3HeHWst B ApeHax. 1o ncrevyeHun BpemeHu
npoMbIBkK (MO ymonyaHuio — 15 cek.) kpaH KC1 3akpbiBaeTcs, U yCTaHOBKa CHOBa MEPexoauT B PEXUM
dunbTpaumm.

Mpy HEOBXOOUMOCTN MOXHO OTKIHOUUTL PEXUM MMAPaABIMYECKON NPOMBIBKMA B KOHTpornnepe AL2.
OTO MOXeT noTtpeboBaThbCs B Cryvyae, Hanpumep, ecnu cuctema npegodncTkn He obecnevvBaeT gocTa-
TOYHYIO Nodady BOAbl H2 OCMOC B PEXUME MPOMbIBKN.

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

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

ExepnHeBHas JKcnnyataunsa yCTaHOBKWU.

MpoBeputb NnonoxeHne kpaHoB: KpaHbl K2, K3, K5 — 3akpbITbl; KpaHbl K1, K4, K6 — OTKPbITBI.
MopaTe BOAOMPOBOAHYIO BOAY HA YCTAHOBKY;
HaxaTb KHOMKY «[1ycK», TéM camMbIM BKIOUYMB YCTAHOBKY.

Ecnun npepBaputensHo Gbiny caenaHbl perynupoBkyi paboyero 4aBneHus U peuupkynsauum Bogpl €
nomoLlbto BeHTUnen B1 n B2, To gaBneHne Ha membpaHHOM GroKe yCTaHOBUTCSA Ha ypoBHe 10-11 bar, no-
TOK punbTpaTa — 4,5-5 M/uac, pacxon KoHueHTpaTta — 3,0-4,5 m°/uac.

Y6eamBLIMChL B JOCTUXKEHUN HEODXOOMMOrO KayecTBa BOAbI, MOXETE OCYyLLeCTBNSATbL oT6op obec-
CONneHHo’ BoAbl.

KoHTponb paboTbl yCTaHOBKMU.

Cuctema He TpebyeT 0cobOro KOHTpONsA BO BpeMsi paboTbl B aBTOMATUYECKOM PEXUME, HYXKHO
TONbKO CrNeanTb 3a Noka3aHUsiMM MaHOMETPOB U 3a Ka4yeCTBOM hunbTpaTa Ha BbIXO4e YCTaHOBKM. B npo-
Lecce aKkcnnyaTauum yCTaHOBKM crieayeT Nepuoanyeckn KOHTPONIMPOBAaTL Criefyowme napameTpbl:

1. [JaBneHne Ha Bxoge MmembpaHHoro 6roka (MaHomeTp M1) gomkHO GbITe B Npegenax 8-11 bar.
MakcmmanbHO JonycTuMmoe aaeneHue - 12 bar.

2. Nepenag gaeneHnsa Ha membpaHHOM Grioke cocTaBnsieT npumepHo 1,5-2 bar Ha kaxxaoun cTyne-
Hu. [Npun nepenage nasneHuns 6onee 2 bar. HeO6Xo0AUMO NPOBECTU XUMUYECKYHO MPOMbIBKY MeMOpaH.
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Mpy KOHMIypaumMmn cCoeanmHeHUs: YeTbIpEX MeMBpaHHbIX 3NTIEMEHTOB MOCIe0BaTENbHO CUTHAMIOM
K NMPOMbIBKE MeMOBpaHHOro Grioka AOMMKHO CIYXUTb NageHue aaBneHust Ha Hem AP = 4 bar u Bbiwe (T.e.
pasHuUa B NokasaHusix MaHomeTpos M2 n M4).

3. PerynsipHo npoBoAWTe XMMWYECKWA KOHTPONb (hunbTpata Ofs NpaBUibHOW OLIEHKU paboThbl
ycTaHoBKW. KOHTpomnb NpoBOAAT MO creayowmm nokasaTensmM: NpoBOAUMOCTb BOAbl, KEeCTKOCTb, obliee
conecopepxaHue.

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

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

Mpn akcnnyaTaumMm yCTaHOBKM HEOOXOOMMO PEerynsipHO CreauTb 3a KOHTPOMbHbIMK Mpubopamu,
OCHOBHbIE NOKa3aTenu perynspHo 3aHOCUTb B KapTy pernaMmeHTHbIX paborT.

OCHOBHbLIMW KOHTPONMPYEMbIMW NapaMeTpamn yCTaHOBKU SBMSAIOTCS:

e oKasaHWs KOHAyKTomeTpa

e  COOTHOLLEHME NOTOKOB PUNbTPaT/KOHLEHTPAT,
®  MPOM3BOAUTENBHOCTb YCTAHOBKM MO ounbTpaTy,
e OKasaHUs MaHOMeTpPOB.

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

Mpn BegeHwn 3anucen ocoboe BHUMaHNe HeOOBXoAMMO yaenAaTb AaTam NPOBEAEHUS XMMUYECKUX
MoeKk MembpaH, onnucaHuio NocneaoBaTeNbHOCTM NPOBEAEHMS NPoLeayp MOMKN U UCTOMb30BaHHbIX peak-
TMBOB. B cnyvae ecnu kayecTBo ounaemon Bodbl He GyaeT yaoBneTBopATb TpebyeMbiM nokasaTensam,
aHanu3 3anucaHHou B XypHarne uHdopmaumm No3BONMT creumannucTam Hallen KoMnaHum BbiCTpo ycTpa-
HWUTb HEVNCMNPAaBHOCTMU.

BuumaHue! [pu omcymcemeuu xypHana HabrodeHud u/unu omecymemeuu peaynspHbIX
3anuceli nposedeHuUs1 peariaMeHmMHbIX pabom 8 XypHasie KOMnaHusi CHUMaem ycmaHo8Ky C 2a-
paHmMuiHo20 0b6CyXUBaHUS.

5. PETEHEPALUUA MEMBPAHHOI'O BJIOKA

Pecypc paboTbl MeMGpaHHbIX 3/IEMEHTOB.

O6paTHOoOCMOTNYECKNE MEMOpPaHHbIE 3NeMEHTbI MPU NPaBUNBHOW 3KCMfyaTauun n CBOEBPEMEH-
HOM MpPOBEAEHUN pernameHTHbIX paboT umetoT pecypc Ao 3 neT. CTeneHb 3arpsi3HEeHMs MeMBpPaHHbIX
9MeMEHTOB KOHTPONMPYETCS MO HECKONbKMM NapameTpamM. ba3oBbiMM napameTpamu SBASIOTCSA Pa3HOCTb
AaBIeHVI Ha BXOLE W BbIXOAE CTyneHen membpaHHoro 6noka (MaHomeTpbl M2 n M3 gnsa ctyneHn 1, ma-
HomeTpbl M3 1 M4 gns ctynenn 2) n cenekTMBHOCTb MEMOpPAaHHLIX 3N1EMEHTOB (MO MOKa3aHUSIM KOHOYKTO-
meTpa). CenekTMBHOCTb MOXHO MPOCTO M ObICTPO BLIYUCINTL MO YKa3aHHOW Huxe hopmyne, namepums co-
necofepxaHue BoAdbl Ha BXo4e M Bbixode MembpaHHoro 6noka:

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

Mpu cenektnBHocTn S meHee 90% w/unn NpyM 3HaAYEHWUM Pas3HOCTW OABMEHUA HA CTYMEHW MeM-
OpaHHoro 6roka 6Gonee 2 atM. MeMOpaHbl cnegyeT NPOMbITh MOKOLWMMKU pacTBopamu.( Ap,z HA MaHOMET-
pax M2 n M3 ana ctynenun 1, Apz4 Ha maHomeTpax M3 n M4 anga ctyneHn 2).

B npouecce akcnnyaTaunm memobpaHHbIi 610K 3abnBaeTCst HACNOEHUSIMU CONEN KECTKOCTU, Koa-
rynvpoBaBLUMMUK KOMMOUAHBIMU 3MYMbCUSAMU, OPraHUYeCcKMMU OTNnoXeHusamMu. Ecnn membpaHHbin 6ok
nepuoamnyeckn He ouumLlaTb OT 3arpsi3HEHUs, 3TO MOXET NPUBECTU K "OLUTyKaTypuBaHUIO" NOBEPXHOCTU
MeMbpaH 1 faxe K ux HeobpaTnMbIM paspyLLUEHUSM.

Pexum «xummdeckon Monkn» meMbpaHHoro 6roka nogpasyMmeBaeT pyyHOE ynpaBrieHWe YyCTaHOB-
KOV N TpebyeT HEKOTOPOW HECNOXHOW TpaHchopMaLmMm rMapaBMYecko CxeMbl, KOTopas npegnonaraet
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CO3[aHNe 3aMKHYTOro KOHTypa Ans LUPKYNSLMU MOIOLLEro pacTeBopa Mo NyTW «EMKOCTb - Hacoc - MeMm-
OpaHHbIV ONOK - EMKOCTbY.

Mpu3Haku 3arpsi3HeHus.

e  CHwXeHMe Npon3BOAUTENBHOCTU MEMOPaHHbIX 3NIEMEHTOB A0 BENMYMHbI, MeHee 80% OT Havanb-
HOW;

e [lepenag gaeneHvs Ha membpaHHOM Grioke yBenuuusaeTcs 6onee, yem Ha 1-1,5 Kr/cmM® Ha OfHY
cTyneHb (MaHoMmeTpbl M2—-M3, M3—-M4);

e 3HauuTenbHO yBENUUUach aMeKkTponpoBOAHOCTb hunbTpaTa;

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

Ecnu nosiBUnucb CMMNTOMBbI 3arpsi3HEHNs, pEKOMEeHAYeTCA NPOBOANTL pereHepaumio meMmbpaHHo-
ro 6noka. PereHepauus - 310 o06paboTtka MeMBpaHHbIX 3NEeMEHTOB MOKOLLUM CPEACTBOM, YAANSAIOLUM C UX
NOBEPXHOCTU HaKoONMUBLLUNECA OTITOXEHUA. OTa npouenypa no3sondeT nogaepXuneaTtb 3adABl1€HHbIE Xapak-
TEPUCTUKN YCTAHOBKM U MPOANUTbL CPOK CryXObl MEMOPaHHbLIX 31EMEHTOB.

PereHepauus npoeoautcs B ABa-Tpu aTana. Ha nepeBom atane mMoilka MeMOpaHHbIX 31eMeHTOB
OCYLLECTBNAETCH KUCMbIM pacTBopoM. Ha BTOpom aTane — WwenoyHbiM pacteopoM. [pu HeobxoaumocTu
Aarnee Ae3vHULMPYIOLLMM pacTBOPOM (CM. MHCTPYKLMIO G1ioKa XMM.MOWKN).

Mopsiaok npoBeAeHUs pereHepauum.

BHauyane Heo6xoouMo NpuUroToBuUTb Tpebyembli 06BbEM MOIOLLIEr0 pacTBopa B eMKOCTU Brnoka xu-
MUYECKON MOVKU. [ns npuroToBneHuWst pactBopa >XenaTerbHO MCMNOMb30BaTbh AUCTUNIMPOBAHHYIO UMK
obecconeHHyto Bogy. Obbem MotoLLero pactsopa Ans XMMUYeCKo Monku membpaHHoro 6roka RO5-8040
— He meHee 200 1.

[anee cneayeT BbINOMHUTL CrieaytoLMe onepaunn:

e OGecTounTb YCTAHOBKY, BbIKIHOYMB MAKETHbIN BKtovaTens QS1;
e [lepekpbITb Nogayvy BOAbl HA YCTAHOBKY, 3aKpbIB KpaH K1;
e [logknounTb LIMAHT OAHMM KOHLOM K BbIXO4y Ha 6510Ke XMMUYECKON MOWKX, @ OPYrMM KOHLIOM KO

BXxoAay KpaHa K2;

e [logcoeanHuTb ABa OpYrux WaHra K BbixogaM kpaHoB K3 n K5, a gpyrue KoHUbl WnaHros coeau-

HUTb C EMKOCTbIO C MOKLLMM pacTBOPOM (B BIIOKE XMMWUYECKON MOWIKN).

3akpbITb kpaHbl K4 1 K6;

OTkpbITb KpaHbl K2, K3, K5;

e BknounTtb Hacoc Ha 6noke xmmmyeckom Moviku. Mpu 3TOM HacoC Ha4yHeT MpokayvBaTb MOKOLLMA
pacTBOp MO 3aMKHYTOMY KOHTYPY M3 EMKOCTU Yepe3 MemMOpaHHbIA 610K 1 0OpaTHO B EMKOCTb Ye-
pe3 oTKpbITble KpaHbl K2, K3, K5.

lMocne 3aBepLUeHUsA XMMUYECKON MOWKM MeMBpaHHOro 6roka KaxkabliM TUMOM pacTBopa BeCb Npo-
MbIBaeMbI KOHTYP, C KOTOPbIM KOHTaKTUpOBa MOKLLUIA pacTBop, HEOBXOAMMO NPOMbITb YACTON BOAON.

6. KOHCEPBALIUA YCTAHOBKU

Ecnu npegnonaraetcs, 4To ycTaHoBka He OyaeT paboTatb gonbiie 5-10 gHel, HeobxoanMo cHava-
na obs13aTenbHO NPOBECTM XMMUYECKYID MOWKY MembpaHHoro 6roka, a 3aTeMm ee 3akoHcepBupoBaTb. KoH-
cepBauUuMs C UCMOMb30BaHNEM KOHCEPBUMPYIOLLEro pacTBopa MPOBOAMTCA MO npoueaypam, U3NOXEHHbIM B
pasgene «PereHepaumsa». KoHcepBauuio cnegyeT npoBoanTb B TedeHne 30 MUHYT, Nocrne Yero BbIKIMHOYUTb
Hacoc 610ka XMMUYECKOM MOWKK, 3aKpbITb KpaHbl K2, K3, K5.

BxumaHue! Neped nyckom ycmaHoeku Heobxo0umo ommbimb MeMOpaHHbIe 3r1eMeHmMbl OmM KOH-
cepsaHma.
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7. BOSMOXHbIE HENONAAOKU N CNMOCOBbI NX YCTPAHEHUA

HeucnpaBHOCTb

BoamoxHasa npuymnHa

Cnocob ycTpaHeHus

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

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

1.3aMeHUTb YNNoTHUTENbHOE
KombLoO.

2.3aMeHUTb MeMBpaHHbIv ane-
MEHT.

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

1. Ocagkoobpa3soBaHue Ha ce-
NeKTMBHOM cCrioe MeM6paHbI.

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

3. Pe3Ko CHM3NNOCb Ka4ecTBO
dunbTpaTta.

1. Ocagkoobpa3soBaHue Ha ce-
NEKTUBHOM CJloe MeMOpaHbI.

2. MNoBpexaeHa membpaHa ane-
MeEHTa.

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

4. He BkntovaeTtcs yCTaHOBKa.

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

2. Haxxata kHonka aBapunHon
OCTaHOBKM.

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

1.Cm. maBsa 3

2. BepHyTb KHOMKY aBapuiiHoOm
OCTaHOBKM B OT>KaTOE COCTOSIHME.
3. JoxaaTbCs CHMKEHUS YPOBHS
dunbTpata B EMKOCTW.

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

5. Noput namna «ABAPUA.

1. HaxxaTa KHoMNKa aBapunHom
OCTaHOBKM.

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

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

6. Muraet namna «ABAPUA»

1. HepoctaTo4yHOe gaBneHue Ha
BXO[€ B YCTAHOBKY.

2. NoBblLLIEHHOE AaBReHUe Ha
BbIX0[€e Hacoca.

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

2. OTKpbITb BEHTUIb B2.

8. ANIEKTPOBE3O0INACHOCTb

8.1. YcTtaHoBka nogkntodaetcs k cetn ~380 B, ¢ yactoTon 50 'y, 1 K KOHTYPY 3aLLMTHOrO 3a3eMIeHus.
8.2. Kateropuyecku 3anpeluaeTca CHUMaTb NepeHIo KpbllKy Grioka ynpaBneHus, He BbliHYB BUIKY Mu-

TawoLlero kabens n3 poseTku.

8.3. 3anpeu.|,aeTcs| CHMMaTb KpbIlWWKKU pene OaBreHua, anekrtpoaBuratend, KaTylKuU 3NeKTPOMarHUTHbIX
KnanaHoB, HE OTKIMKYMB YCTAHOBKY OT 3JIEKTPONMUTAHUA.
8.4. 3anpeLuaeTC$| npoun3BoanTb CaMOCTOATESbHbIN PEMOHT SJ'IeKTpVI‘-IeCKOVI CXeMbl YCTaHOBKW 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 cepun "lensep” tmna RO TpeboBaHusm TY
3697-005-48981941-02.
1.MapaHTWIAHBIA CPOK HAYMHAETCS CO OHS NPOAaXW NOTpedbuTernto, ykazaHHOro B JaHHOM PYKOBOACTBE.
2.To ycnoBusaM rapaHTum npogaseL, 0643yeTca B TedeHMn 12 mecdueB ¢ MOMeHTa npogaxu obopynoBa-
HWSI NPOBECTM 3a CBOW CYET PEMOHT UMW 3amMeHy Moo YacTu YCTaHOBKM, KOoTopasi OyaeT npusHaHa ge-
eKkTHOM No MNpuyuHe Aedekta mMaTepuana unu unsrotoBneHud. Cpok OeNCTBUS rapaHTUMHbIX 0bsi3a-
TENbCTB HE pacnpoCTpaHsaeTCsl Ha CMEHHbIe PUINbTPYIOLLNE ANEMEHTHI.
3.MapaHTua npusHaeTca AeNCTBUTENbHOW TOMBKO NpU NPeabsBNEHNUN OAHHOro PyKOBOACTBA NO 3KCnnya-
Taumm ¢ OTMETKON O AaTe NPoAaXu 1 LWTaMnoMm npoaasua.
4.apaHTusa nNpusHaeTcss AENCTBUTENbHOW TONbKO B TOM Criyyae, ecnv ToBap Oyaet npusHaH Heucnpas-
HbIM NPU OTCYTCTBMM HapyLLUEHUs NOKynaTtenem npasui UCNOMb30BaHUSA, XpaHEHUS U TPaHCNOPTUPOBKYU,
AENCTBNSA TPETbUX NUL UM 06CTOATENBCTB HENPEOAOSTUMOW CUTTbI.
5.lapaHTuen He npegycmMaTpyBalOTCA NPETEH3NWM HA TEXHMYECKME NMapaMeTpbl TOBapa, €CNM OHW Haxo-
OSTCA B NpeAernax, YCTaHOBIEHHbIX U3rOTOBUTENEM.
6.apaHTuHOe obcnyxmBaHUe He NPOM3BOAUTCS B OTHOLLUEHUW YacTew, obragatromx NOBbILLEHHLIM U3-
HOCOM Wi OFPaHNYEHHBIM CPOKOM MCMOSIb30BaHUS.
7.TpexxaeBpeMEHHBIN BbIXO U3 CTPOSI 3aMEHSIEMbIX YacTel usgenusa B pesynbTaTte Ype3mMepHON 3arpss-
HEHHOCTW BOAbI HE SIBMISIETCSA NPUYUHOW 3aMeHbl U BO3BpaTa U3genus Unm 3aMeHseMblX YacTen.
8.MapaHTua cuntaeTcsl HeAEeWCTBUTENBHOW, €CNU UMEN MECTO HECaHKUMOHMPOBAHHBLIM OOCTYN AN pe-
MOHTa, MoAMMUKaLMM U APYrMX NU3MEHEHUI KOHCTPYKLUUK, NPU MOBPEXOEHUSIX, BbI3BAaHHbIX HEMPABMUITbHBIM
NCMONb30BaHNEM, HapyLUEHMEM TEXHUYECKOW Ge30MacHOCTU, MEeXaHWYeCKUMW BO3AEWCTBUMAMM U aTMO-
chepHbIMU BAMSIHUSIMMN.

9.B cnyyae npu3HaHMU rapaHTUM HeOewncTBUTENbHOW, Mokynartenb o6si3aH BO3MeCcTMTb MpodaBLy Bce
pacxofbl, NOHECEHHbIE UM BCMEACTBMNE NPeabsABeHNss HEOOOCHOBaHHOW NPETEH3NN.

10. TPAHCNOPTUPOBKA U XPAHEHUE

1. TpaHcnopTMpOBKa YyCTaHOBKU OCYLLIECTBNSETCA BCEMU BUAAMU TPAHCMOPTHLIX CPEACTB B COOTBETCTBUM
C npaBunamun NepeBo3KM rpy3oB, AENCTBYIOLWMX HA JAaHHOM BMAe TpaHcnopTa.

2. MNorpyska 1 BbIrpy3ka YCTaHOBKM OCYLLIECTBIISAETCSH C MOMOLLbIO NOrpy3ynka.

3. [ina TpaHCNOPTUPOBKN BHYTPU NOMELLEHUA YyCTaHOBKa CHabXeHa konecamu.

4. XpaHeHvie yCTaHOBKM OCYLLECTBIIAETCA B OTanfMBaeMbIX 1 BEHTUMPYEMbIX MOMELLEHMAX C Temnepa-
Typow He Huxe +5 °C.

11. KOMIMJIEKT NOCTABKHU

B koMnnekT noctaBku BXOAAT:
1. YcrtaHoBka «l'enzep RO5-8040» — 1 wr.
2. MembpaHa obpaTtHoro ocmoca 8040 — 5 wr.
3. Awmk TapHbIA — 1 WrT.
4. PykoBOACTBO MO MOHTaxy 1 akcnnyaTtauum — 1 wrT.
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12. CBUAETENbLCTBO O NPUEMKE

YcTaHoBKa Ansa nonyyeHus obecconeHHon sBoapl "lensep RO5-8040",

3aBogckon Homep - NeRO5.8040.S , COOTBETCTBYEeT TeXHU4eckon AokymeHTauum TY 3697-005-
48981941-02 n npnsHaHa 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 TemnepaType MCXOOHOM
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 'enszep RO5-8040 ynpaBnsieTca KoHTponnepoMm Mitsubishi ¢ 3anucaHHon B Hero npo-
rpammoit. Monb3oBaTernb He MMEET BO3MOXHOCTU BHOCUTb U3MEHEHWSI B NporpaMMy unu ctupaTtb ee. Oa-
HaKo MMeeTCs 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 COCTaBMEHO HACTOsILLEE NPUMNOXKEHNE.

KoHTponnep BkntovaeTcs B paboTy cpady nocrne nogadv nuTaHWs Ha YCTAHOBKY MpY BKIIOYEHMM aBTOMa-
Ta QF1. Npun aTom Ha 3KpaHe KoHTponsepa nosiensietcs Hagnucb « FEM3EP RO5».

Bo Bpems paboTbl yCTaHOBKM MOXHO MOCMOTPETL UMW U3MEHUTb HACTPOMKM CneaylLWwmux napaMeTpos:
Onepauus HasHaueHune onepaunm ans paboTbl yCTaHOBKU HacTpovika no ymonyaHuio

Bpems nycka Bpewmsi, Heobxogumoe Hacocy ans Habopa pabo4yero 5 cekyHn
AaBnexus (npu pabote 13 EMKOCTH).

YacTtoTa npombi- May3a mexagy nepnognveckumMmm NpoMbIBKaMMU. 30 MUHYT
BOK
Bpems npombl- OnuTenbHOCTb NEPUOANYECKUX NPOMbBIBOK. 15 cekyHA
BOK
MpombiBKK BkntoyeHue/BbIKNIOYEHNE NEPUOANYECKUX MPOMbBIBOK. 1
Bkn/Bblkn 0 — NPOMBIBKM BbIKIHOYEHbI

1- NMPOMBbIBKN BKITKOYEHbI

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

U3meHeHne HacTpoek koHTponnepa Mitsubishi.

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

Ha akpaHe nosBuTcs Tekyllee 3HadveHue napameTpa BPEMA MYCKA.

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

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

YT06bl U3MEHUTL OPYr1e napameTpbl, HYXKHO NepPenTn K HAM, UCTIONb3Ys KHOMKK ®@ Ha naHenu KoH-
Tponnepa. MepekntoyeHne NapamMeTpoB NPOUCXOONT MO KPyry.

Bpems nycka

© ©

YacTtoTa NMPOMbIBOK

©» ©

Bpems npombIBOK

© ©

Bkn/BbIKN NPOMbIBKMX

©» ©

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

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

Mocne Bcex caenaHHbIX U3MEHEHWI BbIXOAUM U3 pexnva HaCTpOl7IKVI HaXaTtnem KHOMKn @ .
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soga

ucxopHas | Y 3 M31-3 |
K1
. Doy -
OK1

'mppaBnuyeckas cxema yCTaHOBKM.

NMPUNOXEHUE 3

060poTHas MMHUS (PELNPKYNALMS)

M3 M34-5  —

ocY @
M1 PO1

A

P1
M4 B1
@ P2
KOHUeHTpaT
—— b
K6 B2
B3~ "Kc1

uneTpar

@j) EE&%

3K1 H1

K2

BX0A ANA
XWUM.NPOMBIBKN

H1 — Hacoc BbICOKOro AaBreHus

OK1 — OK2 — obpaTHble knanaHbl

P1 — potameTp 060poTHOI BOAbI

P2 — poTtameTp KOHLUEHTpaTa

P3 — potameTp punbtparta

K1 — K6 — wapoBbie KpaHbl

OK1 — anekTpoMarHuTHbIN KnanaH Ha Bxoae

KC1 — kpaH ¢ cepBOnpuBOAOM (NUHUSA TMAPaBANYECKON NPOMbIBKW)
M1 — maHomMmeTp «Bxoa B yCTaHOBKY»

M2 — maHomeTp «Bxog Ha 1 cTyneHb MembpaHHoro 6noka»
M3 — maHomeTp «Bxoga Ha 2 cTyneHb MeMGpaHHOro 6roka»
M4 — maHomeTp «Bbixog ns membpaHHoro 6noka»

P01 — pene HU3KOro gaBreHust

P2 — pene BbICOKOro AaBneHus

B1 — perynnpoBoyHbIN BeHTUIMb «Pacxon o6opoTHOM BoabI»
B2 — perynnpoBoyHbIn BeHTUMb «Pacxon koHueHTpaTa»
M31 — M35 — membpaHHbIe 3MEMEHTLI B KOpNycax

Ka P3 »
o

X

K3 X K5

BbIXOAbL! AnA
XMM.MPOMbBIBKW
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