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1. OBLLAA XAPAKTEPUCTUKA YCTAHOBKH

1.1 YcrtaHoBka BogoouuctHas cepum "llensep" tTuna RO npegHasHavyeHa 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, 03HaKOMMBLUMECS
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 cepumn "ensep” Tna RO MOXET MEHATbCS 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 PYHKLUNOHANbHbIE BO3MOXHOCTW.

TexHu4yeckas XapakTepucTuka yCTaHOBKMW.

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

[ )

e HomwuHanbHas nponsBoaMTENBHOCTL (MPU Temnepartype +25°C): — 4 m*/yac*

e [loTpebneHne ncxogHom BoAbl B pexmme punbTpaumm — He MeHee 6 m>/uac*

e O6bEM cbpacbiBaeMOro B ApeHax KOHLEHTpaTa — He MeHee 2 m3/yac

e [abapuTHble pasmepbl: BbicoTa — 1700 mm, rmybunHa — 800 MM, WwinpuHa — 2700 Mm
e Pabouyee gaBneHve — 8 — 12 atm

e HanpsxeHue nutanma — ~380 B, 50 Iy

e [loTpebnsiemas molHocTb — 5.5 KBT

e [lpucoegnHutenbHble NaTpyokn
= ucxogHasi Boga - G 1 1/2” BHyTp.
* (punbTpaT (Ynctas Boga) - G 1 1/4” BHyTP.
= KOHUeHTpaT (cbpoc B gpeHax) - G 1” BHyTP.
e Macca yctaHoBkM — okono 400 kr

*[TpoussodumenibHOCMb cucmeMsbl U nompebrieHue ucxodHol 800kl 3agucum om memnepamypb! U cocmasa ucxoo-
Holl 800kblI.

TpeboBaHMA K Ka4eCcTBY UCXOAHOM BOAbI.

KayecTBO mMcxoaHON BoAbl, MOCTyMNaloLWen B YCTaHOBKY, OOMKHO COOTBETCTBOBaTb TpeboBaHMAM
FOCT 2761 (tabnuua 1):

Ta6nuua 1.

Ne n/n Moka3aTenb, eqg. U3Mm. BennuuHa nokasartens
1. O6wwas MuHepanuaaums, mr/n He 6onee 2000
2. MyTHoCcTb, EM® He 6onee 1,0
3. pH 3+10
4, CogaepxaHne cBoboHOro xropa, 03oHa, Mr/n He 6onee 0,1
5. HedTenpoayktbl, Mr/n OTCYyTCTBME
6. O6Las XecTKoCTb, Mr-9KB/n He Oonee 0,5
7. CopepxaHue xenesa, mMr/n He 6onee 0,1
8. CopepxxaHue mapraHua, mr/n He 6onee 0.1
9. CopnepxxaHne KpemHusi, Mr/n He 6onee 1,0

lMpumeyaHue. lNpu obwel mMuHepanusayuu ucxodHol 8odbl 6onee 2000 ma/n1 8bIXOOHbIE na-
pamempbl ycmaHo8KU Mo2ym 3aMemHO omiiu4yamsCsl Om 3asiefieHHbIX 8 rnacropme. B amom
cnyqyae Orsl YmMOYHEHUsT 8bIXOOHbIX rapamMempos ycmaHo8KU Heobxodumo rnpedocmasums
nosnHbIl aHanu3 ucxodHol 800kl.



2. KPATKOE ONMMCAHUE YCTAHOBKH

hunbTpaT  KOHUEHTpaT PO1, PO2

Bnok ynpasneHus K4 T T / /

MembpaHHbIn
Bnok

ncxoaHas
Boga

Hacoc BbICOKOro OK2
nasneHus

Puc.1 O6wun Buag yctaHOBKM.
O6wuMin cocTaB yCTaHOBKM:

YcTtaHoBka obpaTHOro ocmoca cepun "l'ensep” coOCTOUT U3 CReayoLmX arnemeHToB (puc.1):
o MembpaHHbI 60K;

Hacoc Bbicokoro gaBneHus;

Bnok ynpaBneHus;

KoHTponbHO-n3mepuTensHble Npnbopsi;

3anopHo-perynupyioLias apmatypa.

MeMOpaHHbI 610K NpeAHa3HadYeH ansa obecconnBaHusi BoAbl HA OCHOBE sIBNeHMs1 o6paTHOro oc-
MOCa M COCTOMT M3 YETbLIPEX PYSIOHHbIX 0OPATHOOCMOTUYECKUX 3reMeHToB M3O1-M34, pasmelleHHbIX B
OBYX MNacTUKOBbIX kKoprycax (no 2 MeMOpaHbl B KaXaoMm).

Hacoc BbiCOkoro gaBneHust npegHasHayveH Ansi NOBbILEHUA AaBreHus nepen MemopaHHbiM 610KoM
[0 3Ha4YeHUs!, HeobXoaAMMOro A1 HopMarnbHON PaboTbl MEMOPAHHBLIX 3NTEMEHTOB.

AneKkTpoMarHuTHbIM knanaH 9K1 nepekpbiBaeT nogavy Bogbl Ha BXOAE B YCTAHOBKY.

KpaH K1 nepekpbiBaeT Bo4y Ha BXOAE B YCTaHOBKY.

KpaHbl K2, K3 1 K5 cnyxaT ana nogayum v cnvea MOKLLEro pacTtBopa Mpu XMM. MPOMbIBKE MEMOpPaH.
Mpn HopManbHOW paboTe yCTaHOBKU 3TU KPaHbl AOIMKHbI ObITb 3aKpbIThI!

KpaH K4 3akpblBaeT maructpanb unbtpara npu XMm. npombiBke, YTobbl M3bexaTb nonagaHus Moto-
Lero pacteopa B EMKOCTb (ounbTpaTa. Bo Bpemss HopMmanbHOW paboTbl YCTaHOBKM AOIMKEH ObITb OT-
KpbIT!

KpaH K6 3akpbiBaeT Marmctpanb KOHLEeHTpaTa npy XuM. npombieke. Bo Bpemsi HopmanbHou paboTbi
YCTaHOBKU JOJDKEH ObITb OTKPbIT!

Pene nasnenunsa P11 n P12, npegHasHayveHbl 451s1 KOHTPOS JaBNeHWs, pa3BuBaeMoro HacocoM.

O6partHbin knanaH OK1 cnyxuTt gns obecneyeHnst 3agaHHOro HanpaBsfieHUst Toka Bogbl B 060poT-
HOW NnHUM — OT BeHTUNA B1 1 potameTpa P1 k BXxoA4y B Hacoc.

OG6partHbin knanaH OK2 cnyxut ans npeaoTBpalleHns 00paTHOro Toka BoAbl nepen MemobpaHHbIM
©rokom.

3



Puc.2 MNMaHenb maHOMeTpPOB.

MaHomeTp M1 cnyXuT ons onpeaeneHns BXogHOro AaBneHns Boapbl. [nanasoH namepeHnin — go 7
aTtm. Npu paboTe yCcTaHOBKM U3 HAaKOMUTESNbHOM EMKOCTM AaBfieHne No MaHomeTpy M1 paBHO Hyrto.
MaHomeTp M2 KOHTpONUpPYeT BXOAHOE AaBrieHne Ha cTyneHb 1 MembpaHHOro 6roka, CoCTOsILLYHO

13 MeMbpaHHbIX aneMeHToB M31-M32.

MaHomeTp M3 KOHTpONUPYeT BXOAHOE AaBrieHWE Ha CTyneHb 2 MeMbpaHHOro 61oka, CoCTOSILLYHO
13 MemMbpaHHbIX aneMeHToB M33-M34.

MaHomeTp M4 KOHTPONUPYET AaBMEHME Ha BbIXOAE M3 MembpaHHoro 6roka.

Mo nokasaHWsiM MaHOMETPOB (Nepenaj AaBMneHUs) onNpeaenseTcs cTeneHb 3arpa3HeHHOCTU MEeM-
OpaHHoro 6noka. [lnana3oH namepeHuin MaHometTpo M2-M4 — go 15 aTtm.

P3 P1 P2

KC1

B1 B2 B3 Puc.3 PotameTpbl U BEHTUNU

BeHTtunb B1 CNyXnT Ona perynmpoBku pa6oqero AaBlieHnda U pacxoda BOoAbl B Marncrtpanun pe-

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

LeHTparTa.
BeHTtunb B3 crnyxuT anga perynvpoBKY AaBNeHUs B peXXMMe rmapaBfinyeckon NPOMbIBKU.

PoTtameTtp P1 cnykvuTt Ansg KOHTpONsa notoka 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, nosblWawWmMn gasnenuve. Nog gasneHnem okomno 8-12 atm., co3gaBaeMbiM HACOCOM,
BOAa MPOXOAUT Yepe3 MembpaHHbIn 6rok. B memOpaHHOM Grioke Ha creumanbHbIX MNONynpoHULAeMbIX
MembpaHax NPOVCXOAWT pasfernieHne noTtoka MCXOAHOW BoAbl Ha chunbTpaT (BoAy, Npolwleawlylo vepes
MemMbpaHy M 4aCcTUYHO OYULLEHHYIO OT PacTBOPEHHbLIX MUHeEparnbHbIX COMel) U KoHLueHTpaT (Boay, obora-
LLEHHYIO KOMMOUOHLIMU YacTULL @MW U pacTBOPEHHbIMU consiMn). MemMOpaHHbI BroK COCTOUT M3 YeTbIPEX
MembBpaH, pacrnonoXeHHbIX NocnefoBaTenbHO (2 HaNopHbIX kKopryca No 2 MeMOpaHbl B KaXKA0M).

KoHueHTpaT YacTU4HO crivBaeTcs B APeHax, a Apyras ero 4yacTb HanpasnseTcs Ha BXOA4 Hacoca
no obopoTHow Maructpanu. Hanuuve oGOpOTHOW MarvcTpanu NO3BOSSIET 3KOHOMUTb [OPOroCTOSILLYO
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 HENOCPEACTBEHHO NOTPEOUTENO UNn B HaKONUTESb-
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:
- NaKeTHbIN BbIKMoYaTenb QS1 cnyXuT Ans NoAayvn aNeKTponMTaHUs Ha YCTaHOBKY;

- namna «CETb» 3aropaetcsa npu nogade Ha 6nok ynpaBneHus nutaroLLero HanpsixeHus ~220 B n Bknto-
YeHHOM aBTOMaTU4eCKOM Bbikntovarene QF1;

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

- namna «PABOTA» 3aropaeTcsi npu 3anycke ycTaHoBkM. 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 BbIKITHOYEHUS YCTAHOBKY;

- KHOMKa ((ABapMVIHaFl OCTaHOBKa» npegHa3HavYeHa OnAa HeMealneHHOro BbIKIio4YeHUA YCTaHOBKU B Clly4vae
BO3HWKHOBEHUS HELUTATHOM cuTyauum;



KoHTponnep AL2

aBTOMaT CXEMb!
ynpaenenus QF1

asTomMar 3awuTbl
Hacoca QF2

pene KOHTpons
HanpshkeHuns KV1

YCTPOWCTBO MNaBHOro
nycka Hacoca ST1
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KnemMmmHbI 6nok

Puc.5 bnok ynpaBneHusi — BUA U3HYTPMU.
BHyTpu 6roka ynpasneHus HaxoasaTcs:
- aBTOMaTU4eCKMI BbikntoyaTens QF1 — Ans 3awwmnTbl OT KOPOTKOrO 3aMblKaHWUs B Lenn ynpaBrieHus.

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

- pene KoHTponsa HanpsbkeHusa KV1 — oTknioyaeT 6nok ynpaBneHusa 1, crnegoBaTenbHO, OCTaHaBnmMBaeT
YCTaHOBKY B Criy4ae:
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.

- YCTPOMWCTBO NnaBHOro nycka ST1 — obecneyvBaeT NNaBHbIA NYCK M OCTAHOBKY 3NEKTpoaBUraTensi Haco-
ca, 4To No3BonsAeT n3bexaTb NMAPOYAAPOB N BbICOKMX HAarpy3ok 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-
NMeKkTaum YCTaHOBKN (OaTUYMKM YPOBHS).



3. NOAIroTOBKA YCTAHOBKWU K PABOTE

YcTtaHoBKa 06paTHOOCMOTUYECKUX MEMOpaH.

MeMOpaHbl 06paTHOro ocMoca NOCTaBMATCS OTAENbHO OT YCTAHOBKM, YNaKOBaHHbIE B FEpMETUYHYI0
YyMaKkoBKy W 3anuTble KOHcepBaHTOM. [lepef 3amycKOM YCTaHOBKWM HEOOXOAMMO YCTaHOBUTb MeMOpaHbl
o6paTHOro ocMoca Ha WTaTHble MecTa B Kopnyca. [1ns atoro Heo6xoaAMMo:
e /3Bneyb cTONOpPHbIE KOMbLA U3 Na30B B KOpMycax;
e [3Bneyb KpbIwkM 13 KopnycoB. KpbiWKM gepxaTca B KOprnycax OYeHb MMOTHO, MOXeT notpebo-
BaTbCA CbEMHUK. [INA 3TOro B KpbILLKaxX NpeaycMoTpeHbl 2 pe3bboBbix oTBepcTua M8; BHumaHume:
B KOpnycax MOXeT ocTaBaTbCs Boaa!

e PacnakoBaTb MmeMbpaHy 1 BCTaBuTb B Kopnyc. HanpaBneHue cTpenok Ha Kopnyce M Ha MeMm-
OpaHe O0MKHO coBnagaTtb!

e K Topuy membpaHbl NpUCOEeaUHNTE KOHHEKTOP, COeAMHAIWNA MeMbpaHbl (MOCTaBNseTCs B KOM-

nnekrte ¢ memobpaHown);

e K KOHHEKTOpYy nMpucoeauHWTb BTOPYD MembpaHy M MpOTOMKHYTb COOPKY M3 membBpaH B Kopnyc.

HanpaBneHue cTpenok Ha Kkopnyce u Ha MeMbpaHe AOMKHO coBnapaTh!

e [loBTOPUTL NpoUEaYPY AN OCTarnbHbIX KOPMNYCOB;

e YcTaHoBMTb 06PATHO KPbLILLKM B KOPMyca, He JoMyckas nepekoca;

e YcTaHoBUTb 06PATHO CTOMOPHbLIE KOMbLA;

Ona obneryeHus npouecca U COXPAHHOCTU YNNOTHUTENbHbLIX PE3MHOBLIX KOMel B KayecTBe
CMa3Kn UCMonb30BaTh TONbKO rnuuepuH! He ncnonb3oBatb cmasku, cogepxaiwime HedTenpo-
AYKTbI!

BHumaHue! [Neped Hayarom pabombi (rocre ycmaHoeKku mMembpaH) ycmaHo8Ky Heobxodumo
poMbIimb, M.K. MeMbpaHbl 3arosiHeHbl KOHCEPBAHMOM U 803MOXHbI 8MOPUYHbIE 3a2PsI3HEHUS
Mpu MpaHcropmuposKe.

MoakntoyeHne yCTaHOBKM.

YcTaHoBKY criefyeT pa3MecTuTb B yAOOHOM MecTe Tak, YTobbl ANnvHbI BXOAHOro Tpybonposoaa
6bINO 4OCTATOYHO AMs MOAKIOYEHUS] K UCTOYHUKY BOJOCHabxeHusl, a TpybonpoBo KOHLEHTpaTa MOXHO
ObINO NOAKNIOYNUTL K KaHanusauun. MNpy BHELLHEM OCMOTpe YCTaHOBKM ybeauTbCcs B OTCYTCTBUM MOBpe-
XOEHWI KopnycoB, MOKNX TPyboNpoBOAOB U APYrMX COCTaBMSIOLLNX YaCTEN.

[nsa 3anycka ycTaHOBKM HEOOXOAUMO:
o CoegunHuTb BXog ycTaHoBkM (kpaH K1) ¢ NCTOYHMKOM BOOOCHABXEHUS.
e [logkntounTb BbIXOA MMHMM KOHLEHTpAaTa K KaHanusauuu,
o CoeanHuTb BbIXOA NMHUK hunbTpaTa ¢ EMKOCTbIO YACTON BOAbI.

Heobxogumo obecneunTb OOCTATOYHYKO MPOMYCKHYH CMOCOOHOCTb NMHUKM APEHaXa, MOCKOSIbKY
MOTOK KOHLIEHTpaTa npu paboTe ocmMoca MOXeT npesbiwatb 4 M3/4, T.e okono 70 n/MuH, a B KOpPOT-
KW NPOMEXYTOK rmapaBnnMyeckon npombiBkm — 120-150 n/mMuH.

e [logkntounTb BHELWHWEe gaTymkm ypoBHs SL1 u SL2 k knemmam 1-2 n 3-4 knemmHoro 6roka
(puc.6), cHAB NepeMblYKy;



12 13 14 1S 16 17 18 19 20

SL1 SL2
Mycran Monwas
r
He nycras He nonwas

SL1 - HWKHMIA aaTumk ypoBH:A BydepHoit EMKOCTV (neped OCMOCOM)
SL2 - BepxHWi1 4aT4UK YPOBHSA (PUHULLHON EMKOCTU (Mocne ocmoca)

Puc.6 lMopaknioveHne AaTYUKOB YPOBHS.

e [logkniountb anekTponutaHue (puc.7) k 6moky ynpasneHus. MMHUManeHoe ceyeHne nNuTarLlero
kabensa - 5x1,5mMm2. dasHble npoBoAda nogknoyarTces Kk knemmam 1L1, 3L2, 5L3 nakeTHoro Bbl-
kntovatena QS1 (BHyTpu 6noka ynpaBneHus), NpoBoAa HENTPanu u 3a3eMneHns - COOTBETCTBEH-
HO K wmnHamMm N n PE;

PE
L1
L2
L3

Puc.7 MopgknioyeHue 3f1eKTPONUTaHUA.

Mocne noAknoYeHWs 3NeKTponuTaHMa Heobxoammo ybeauTbCa B COOTBETCTBMM NapaMeTpoB MUTatoLLen
ceTn Tpebyembim (380 B). Ong aTtoro:
e  BknounTb nakeTHbIN BeikNtoyaTenb QS1 Ha 6okoBoW cTeHke Boka ynpaeneHus;
e Bkntountb aBTomat QF1 B 6roke ynpaBneHusi. NMpu aTom aBTOMAT 3awWuTbl Hacoca QF2 aon-
)X€H ObITb BbIKMIO4YeH!

Mpun ycnoBumn COOTBETCTBUSI MapaMeTPOB 3nekTpoceTn TpebyembiMm 3aroputcsa 6enast namna «CETb»
Ha NaHenu ynpasneHus.
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Ecnn namna «CETb» He ropuT, HeoGX0AMMO YTOYHUTbL, KakoW M3 NapamMeTpoB TpEéxdasHoro Hanps-
XEHUS He COOTBETCTBYEeT HOpMe. OTO MOXHO caenaTtb C nomMoulpto perne HanpsbkeHns KV1, Ha naHenu
KOTOPOro MMeEeTCS HECKOSbKO KpacHbIX CBETOAMOO0B. Kaxapli U3 HUX COOTBETCTBYET Kakomy-nnbo napa-
MEeTpY NUTaloLLEen CeTu:

ASYM — acummeTpus das;
MAX — noBbILLEHHOE HaMpPSXXEHUE;
MIN — NOHWXEHHOE HanpsXeHue;
SEQ — HenpaBunbHoe YepenoBaHue ¢as.

B cnyyae, ecnv roput oguH (MnM HECKOMbKO) M3 3TUX CBETOAMOAOB, HEOOGXOOUMO MPMBECTU B
HOpMY NUTaloLLiee HanpsXXeHne, npeasapuTenbHO 06eCTOUMB YCTaHOBKY.

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

3anonHeHne ycTaHOBKU BOAOMW.

CnepyeT ocyLleCTBUTb NepBOHaYanbHOe 3anofiHEHNe YCTaHOBKM BOAOW Nepes ee nepsebiM 3anyc-
KOM AN yaaneHus Bo3gyxa M3 cucTeMbl. 3anonHeHwe crnefyeTt OCYLLeCTBAATb €CTECTBEHHbIM HarnopoMm
MCcxXoaHoW BoAbl 6e3 BKMYeHNs Hacoca BbICOKOro AaBreHus. [ns 3TOro HyxHo:

e OTKpbITb KpaH K1 nogaun Bodbl B YyCTAHOBKY;
OTKpbITb KpaH K5 1 coeguHnTb ero ¢ kKaHanusaumen (Tonbko 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 knemmbl 14 n 15 B 6rnoke ynpasneHus;
e BkNMOUMTE aBToMat QF1 (YnpaBneHue), He Bknwo4vasa aBTomat QF2 (Hacoc) B Groke
ynpaBneHus. [lomkeH oTKpbITbCa knanaH IK1.

e [0XOAaTbCHA 3aMnofHEHNss Hacoca BOOOW, 3aBEPHYTb NPobKy BO3QyxocOpocHuka (puc.8);
e BbIKNOUYNTL aBTomat QF1 (YnpaBneHue), CHATb NepeMbIyKy ¢ knemm 14-15!!!

lMpn OTCYTCTBUM BXOAHOIO AaBMEHUS ANA 3anofiHEHUs YCTAHOBKM YpPOBEHb BOAbl B BydhepHom
€MKOCTU JOrmKeH bbiTb He MeHee 0,8 M. B aToM cnyvae Ans 3anonHeHus YCTaHOBKM BOAOW NO-
TpebyeTcs BPEMEHHO ycTaHOBUTb Nopor cpabaTtbiBaHus perne Huskoro Aasnexunsa O bar (npasas
wkana). Mocne 3anonHeHUst ycTaHOBKM HEOOXOAUMO BEPHYTb HacTpoiky Ha 1,5 bar !

OTKpbITb ANS 3aN0NHEeHUs
Hacoca Bogoun

Puc.8 Mpobka Bo3ayxocOpoCcHUKa.
MepBbIN 3anycK U NPOMbIBKa YCTaHOBKM.
ﬂﬂﬂ nepBoOro BKIOYEHNA YCTaHOBKN HYXKHO!

OTkpbITb KpaH K1, nogas BoA4y Ha yCTaHOBKY;

OTKpbITb KpaH K5 1 coeamMHUTb ero ¢ kaHanusaumen (ToNbKo Ha BpeMsi NPOMbIBKU);
[MoNHOCTBIO OTKPLITL BEHTUNb B2 (KOoHUEHTpaT);

KpaHbl K2, K3, K4 — 3aKpbITh;

KpaH K6 — OTKpbITb;

BeHTunb B1 (06opoTHas Boaa) — NOMHOCTLIO 3aKpbITh;

Bknountb NakeTHbIN BbikntoYaTenb 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, NGB0 NosiHa éMKOCTb YNCTOW BOAbI).

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

[nnTensHOCTb BXOXAEHMS B pabounii pexum, T.e. Habopa gaBneHust Ha BbIXOA4e Hacoca, 3ajaHa ¢ no-
MOLLIbIO KOHTponnepa AL2. Ecnu B TeueHve 3agaHHOro npomexxytka BpemeHu (06bi4HO 5-8 ¢) Heobxoammoe
AaBrneHne He HabupaeTcs, Hacoc BbikMtodaeTcs, namna «PABOTA» racHeT, muraet namna «ABAPUA». Ons
MOBTOPHOIO 3arycka YCTaHOBKM HeoBxoamMmo HaxaTtb kHomKy «CTOlM» un cHoBa HaxaTb kHomnky «[TYCK», ycrpa-
HVB NpeaBapUTESIbHO NMPUYMHY OTKITHOHEHMS.

Habop Heobxo0umo20 OaesieHusi Ha ebixo0e Hacoca 803MOXKeH Npu 3arnosIHeHHolU ycma-
Hoeke. lpu nepeom 3anycke ycmaHoeka eolidem & ycmoliyuebll pexum pabomsl noce
moeo, Kak 3anosiHumcsi eodol. [isi amo2o Moxxem NoHado6umbCsi HECKOJILKO 8KJiltoYe-
Hud.

Tarke ycTaHOBKa OTKMOYaeTca B npouecce paboTbl Npy NageHWn AaBreHus Ha Bbixode Hacoca
HWXXe MUHUMAaIbHO AOMYCTMMOrO UMW NPEBbILEHNN MaKCUMarbHO AONYCTUMOro AaBMEeHUS.

Heobxogumoe gaBneHve 3agaeTcsa ¢ MOMOLWbIO ABYX perne gasnenus: PO1 (MMHumansHoe aas-
nenune) n P2 (makcumanbHoe aasnexuve). BennunHa nopora oTknoyeHns coctasnset 1,5-2 atm. ans pe-
ne PO1 wn 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 HaxoauTbest B paboyem pexunme unbTpa-
unm:

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 ropurT;
¢ namna «PABOTA» - muraer.
Kak Tonbko Boga B €MKOCTSIX AOCTUrHET HeobXxoOumoro ypoBHS, YyCTaHOBKa CHOBa 3amyCTUTCS B
pexume dunbTpaumu.

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

B TeueHne 15 MnHYT crnivBaTbh BoAY C BbIXOA0B KOHUeHTpaTa (Yepes3 K6 u B2) n punstpaTa (4epes
K5) B kKaHanusaLmio, UCrnornb3ys WnaHr (He BXOAAT B KOMMMEKT NOCTaBKu);

OTKpbITb BeHTUMNb Bl Ha nuHWM peunpkynaumm n NnpoaormkaTe NPOMbIBKY elle B TeveHne 15 mu-
HYT, NOCne Yero 3akpbiTb BeHTUNb Bl, cnegd 3a tem, 4Tobbl AaBneHne He npeBbiwano 12 atm.

lMnaBHO nNpukpbiBas BeHTUNb B2, cosgatb paboyee gasnenne 10-11 atm. B MembpaHHoM 6noke..

BHumaHue! BeHmusnb B2 nosiHocmbro nnepekpbieamb Heslb351.

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

MMpn HacTynneHun pexvMa rmgpasnmyeckon NpombiBkn (Yepe3 30 MUHYT HenpepbiBHON paboThbl)
BeHTMneMm B3 ycTaHOBUTL AaBneHue npu NnpoMbiBke okono 4-5 atm.

MpoMbITb MEMOpPaHHbIA ONOK B TeYeHMEe NpUMEPHO 2 YacoB, BCIO BOAY CrvBas B KaHanmsauuio,
nocrne 4Yero MOXHO Ha4aTb 0THOp 06ecconeHHon BOAbl, OTKPbIB kpaH K4 n 3akpbiB kpaH K5.

BHumaHue! Paboyee OasrneHue Ha membpaHHOM b6rioke AomkHO 6bimb Huxke 12 amm. [locne

moeo, Kak 8blbpaHbl orimumMarsibHbie ycrogusi pabombsl ycmaHo8KuU (paboyee dasneHue u coom-

HOweHUe NMomokKos chuibmpam/koHueHmpam), xefnameslbHO He MEHSIMb 0JI0XKeHUe Maxoeu-
koe eeHmurneli B1 u B2, ymobbi He rpou3sodume HacmpouUKy yCmaHO8KU KaxObll pa3 reped Hadyasriom
pabomei.
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4. NOPAOOK 3KCIMIYATALUN YCTAHOBKU

YcTaHOBKa, YKOMMIEKTOBaHHas aBTOMAaTM3UpPOBaHHbIM GIIOKOM yMpaBreHUs, MOXeT aBTOHOMHO
paboTaTb B HECKONbKMX pexumax: pexumm unbTpaumv, PeXvMM rMmapaBianNyecKOW MPOMbBIBKA U PEXUM
oxuganmsa. Xumudeckasi Movika (Mnm pereHepaumsi) obpaTHOOCMOTMYECKMX MeMBpaH ocyLlecTBnseTcs B
PYYHOM pexnme, NpeayCMOTPEHHOM KOHCTPYKLUMEN YCTaHOBKMU.

B pexvnme dunbTpaunm yctaHOBKa HENPEPLIBHO ouunllaeT Boady, NpeaBapuTernibHO YaCTUYHO OYun-
LLEeHHY0 B (hynbTpax nNpeanoaroToBku. B aTOM pexmme aBToMaTnyeckue BbIKNoYaTenu YCTaHOBKN Haxo-
OSATCS B COCTOSIHUWN «BKMOYEHO», KHoMKa «[1yck» HaxaTta, ropat namnbl « CETb», «YPOBEHb» u «PABO-
TA»; Hacoc - paboTtaeT, waposble kpaHbl K1, K4 n K6 — oTkpbIThl; WwapoBble kpaHbl K2, K3, K5 — 3akpbIThl;
perynupyemble BeHTUNN B1 1 B2 Ha nuHMsIX KOHLEHTpaTa u peumpkynaumm 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) aBTOMaTHUYeCKMN OTKpbiBaeTcst kKpaH KC1 m
NpOBOAWTCA rMapaBnmMyeckasd NpomMbiBKa MembpaHHoro 6roka B TeveHune 30 cekyHa. Mpu HeobxognmocTu
ANUTENBHOCTb U NEPUOANYHOCTbL MMOPaBNNYECKON MPOMbIBKM MOXHO U3MEHUTb B HACTPOWMKaX KOHTpOrne-
pa AL2.

B pexvme rugpaBnnyeckon NpoOMbIBKM Hacoc npoformkaeT pabotaTk, a kKpaH KC1 Ha nMHUM KOH-
LeHTpaTa OTKPbIBAeTCA Ha 3afaHHbli MPOMEXYTOK BpeMeHu. pu aTom AaBneHne B MeMOpaHHOM Goke
CHuXaeTcs Ao 4-5 aTM., a CKOPOCTb 1 pacxo NpoTeKatoLLen Yepes Hero Boapl (KOHUEHTpaTa) Bo3pacTaer,
YTO NO3BOMSET CMbITb HAKOMUBLUMECSH Ha MeMOpaHax 3arpsisHeHWst 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 NPOMBIBKM B KOHTpOrnepe AL2.
OT0 MOXeT noTpeboBaTbCA B Cryyae, HanpMMep, ecnm cucTtema NpefaouncTkn He obecneumBaeT JocTa-
TOYHYI0 NoAadvy BoAbl HA OCMOC B PeXMME MPOMbIBKW.

Mpn HanonHeHN OUHULLIHOM EMKOCTU BOAOW MM onycToweHun BydepHor émMKkocTu cpabaTbiBa-
0T JaTYMKM YPOBHS, M YCTAHOBKa nepexoauT B pexum oxuaanus. Jlamna «YPOBEHb» racHet, namna
«PABOTA» muraet, coobLiasi, YUTO yCTaHOBKa BKIOYEHA M HAXOAUTCS B PEXMME OXMAAHUS. Pexum oxu-
JaHvsa NpoaornkaeTcss 40 TOr0 MOMEHTa, KOrga ypoBeHb BOAbl B HAKOMUTENbHOW €MKOCTM ynaget (nmbo
ypoBeHb B BydepHO EMKOCTM NOAHUMETCH) OOCTAaTOYHO, YTOObl 3aMKHYIMCb KOHTaKTbl AaTynka YPOBHS.
Mocne aToro ycraHoBka CHOBa NepexoanT B pexmM dunbTpaumu.

Mpn Heo6Xo04MMOCTY BO3MOXHO M3MEHEHUE 3aBOACKUX HACTPOEK, U BbICTABMEHNE HA KOHTposIe-
pe onTumanbHbIX A4S JaHHOMO UCTOYHMKA BOOOCHAOXEHUS ONUTENbHOCTU aBTOMATUYECKUX Onepauun u
pexumos (cM. MNpunoxeHue 2).

ExepnHeBHas JKcnnyataunsa yCTaHOBKWU.

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

Ecnn npegBaputensHo Obinn caenaHbl perynvpoBkyM paboyero AaBneHns U peuupkynsaumMmn Bogbl C
nomMoLubto BeHTunen B1 n B2, To gaBneHve Ha membpaHHOM Grioke ycTtaHoBUTCS Ha ypoBHe 10-1latm., no-
TOK punbTpaTa — 3,5-4 M°/uac, pacxon KoHLeHTpaTa — 3,5-4,5 m°/uac.

Y6eamBLINCL B OOCTUXEHUM HeoBX0AMMOro kavecTBa BoAdbl, MOXeETe OCYyLLeCTBNSATb 0T6op obec-
CONneHHo’ BoAbl.

KoHTponb paboTbl yCTaHOBKMU.

Cucrtema He TpebyeT 0cobOro KOHTPONS BO BpeMsi paboTbl B aBTOMATUYECKOM PEXUME, HY>KHO
TONbKO CNeAuTb 3a MOKa3aHWsiMM MaHOMETPOB U 3a Ka4yecTBOM ounbTpaTta Ha BbIXxode yCcTaHOBKM. B npo-
Lecce aKcnmyatauumn ycTaHOBKM crieqyeT Nepuognyeckm KOHTPONMpoBaTh creayowme napamMeTpbl:

1. aBneHue Ha Bxoge membpaHHoro 6noka (maHomeTp M2) gormkHo 6biTe B npegenax 8-11 atm.
MakcumanbHO gonyctumoe AasnexHue - 12 atm.

2. MNepenap naBneHnss Ha MeMOpaHHOM Groke cocTaBnseT NpUMEpHO 1,5-2 aTM. Ha KaXKAOW CTy-
nenu. Mpu nepenage naBneHus donee 2 aTM. HEOGXOAMMO NPOBECTU XMMUYECKYO NPOMbLIBKY MEMOpPaH.
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Mpy KOHMIypaumMmn cCoeanmHeHUs: YeTbIpEX MeMBpaHHbIX 3NTIEMEHTOB MOCIe0BaTENbHO CUTHAMIOM
K MPOMbIBKE MEMOPaHHOro Grioka AOMKHO CNYXWUTb NageHue AaBneHust Ha Hem AP = 4 atm. u Bbiwe (T.e.
pasHuUa B NokasaHusix MaHomeTpos M2 n M4).

3. PerynsipHo npoBoauTe XMMWYECKUIA KOHTPONb (hunbTpata Afsi npaBUibHOW OLIEHKU paboThbl
ycTaHoBkM. KOHTpomnb NpoBoAAT MO criedylolwmm nokasaTensM: NpoBOAUMMOCTE BOAbI, KECTKOCTb, obLiee
conecopepxaHue.

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

CnepyeT BeCTu XypHan HabnogeHun, B KOTOPbIN HEOBX0ANMO perynspHO 3aHOCUTb AaTbl, MOKa-
3atenun paboTbl yCTaHOBKM W codepKaHue CepBUCHBbIX paboT (Xumuyeckass Monka membpaHHoro 6roka,
3aMeHa punbTPOB, NOBEPKA MAaHOMETPOB U KOHAYKTOMETPOB), CPOKN 3aMeHbl 3MIeMEHTOB, NOKa3aHWs Ka-
YyecTtBa BoAbl, nepeboun B paboTe yCTaHOBKM U Mpoyee.

Mpn aKkcnnyaTaumMm yCTaHOBKM HEOOXOOMMO perynspHoO creauTb 3a KOHTPOSbHbIMU npuGopamu,
OCHOBHbIE NOKa3aTenu perynspHo 3aHOCUTb B KapTy pernaMmeHTHbIX paborT.

OCHOBHbLIMW KOHTPOSNMPYEMbIMW NapaMeTpammn yCTaHOBKN ABMSAIOTCS:

e oKasaHWs KOHAyKTomeTpa

e  COOTHOLLEHME NOTOKOB PUNbTPaT/KOHLEHTPAT,
*  MPOM3BOAUTENBHOCTb YCTAHOBKM NO hnnbTpary,
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 nNocneaoBaTeNbHOCTU NPOBeAEHNS MpoLeayp MOWKU U UCMONb30BaHHbIX peak-
TMBOB. B cnyvae ecnu ka4yecTBo ounaemon Bodbl He GyaeT yaoBneTBopATb TpebyeMbiM nokasatensam,
aHanu3 3anucaHHou B XypHarne uHdopmaumm No3BONMT creumannucTam Hallen KoMnaHum BbiCTpo ycTpa-
HWUTb HEVNCMNPAaBHOCTMU.

BuumaHue! [pu omcymcemeuu xypHana HabrodeHul u/unu omecymemeuu peaynspHbIX
3anuceli nposedeHuUs1 peariaMeHmMHbIX pabom 8 XypHasie KOMnaHusi CHUMaem yCmaHOo8Ky C 2a-
paHmMuiHo20 0b6CyXUBaHUS.

5. PETEHEPALUUA MEMBPAHHOI'O BJIOKA

Pecypc paboTbl MeMGpaHHbIX 3/IEMEHTOB.

O6paTHoOCMOTUYECKNE MEMOpaHHbIE 3NIEMEHTbI MPU NPaBUNBHOW 3KCMfyaTauum n CBOEBpEMEH-
HOM MpPOBEAEHUWN pernameHTHbIX paboT umetoT pecypc Ao 3 net. CteneHb 3arpA3HeHUs MeMOBpaHHbIX
9MeMEHTOB KOHTPONMPYETCS MO HECKONbKMM NapameTpamM. ba3oBbiMM napameTpamu SBASIOTCSA Pa3HOCTb
AaBIeHWI Ha BXOLE W BbiIxode CTyneHen membpaHHoro 6noka (MaHomeTpbl M2 n M3 gnsa ctynexn 1, ma-
HomeTpbl M3 1 M4 ons ctynenn 2) n cenekTMBHOCTb MEMOpPaHHLIX 3N1IEMEHTOB (MO NMOKa3aHUSM KOHOYKTO-
meTpa). CenekTMBHOCTb MOXHO MPOCTO M ObICTPO BLIYUCINTL MO YKa3aHHOW Huxe hopmyne, namepus 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 6rioka 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 KOMMOUAHBIMA 3MYMbCUSIMU, OPraHUYECKUMU OTNOXeHusMU. Ecnv membpaHHbin Brnok
nepuoanyYeckn He ouumLlaTb OT 3arpsi3HEHUS, 3TO MOXET NPUBECTU K "OLITYKaTypuBaHMO" NOBEPXHOCTU
MeMbpaH 1 faxe K ux HeobpaTnMbIM paspyLLUEHUSM.

Pexum «xummdeckon Monkn» meMbpaHHoro 6roka nogpasyMeBaeT py4yHOe yrpaBrieHUe yCTaHOB-
KOV N TpebyeT HEKOTOPOW HECNOXHOW TpaHchopMaLmMm rMapaBMYecko CxeMbl, KOTopas npegnonaraet
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CO3[aHNe 3aMKHYTOro KOHTypa Ans LUPKYNSLMU MOIOLLEr0 pacTeopa Mo MyTU «EMKOCTb - Hacoc - Mem-
OpaHHbIV ONOK - EMKOCTbY.

Mpu3Haku 3arpsi3HeHus.

e  CHwXeHMe Npon3BOAUTENBHOCTU MEMOPaHHBIX 3NIEMEHTOB A0 Benn4YMHbl, MmeHee 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 yBeNMuUUnach 3MNeKTponpoBOAHOCTb PUbLTPATa;

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

Ecnu nosiBUnNucb CMMNTOMBbI 3arpsi3HEHNs, pEKOMEeHAYeTCA NPOBOANTL pereHepauunio MembpaHHo-
ro 6noka. PereHepauus - 310 06paboTka MeMBpaHHbIX 3NEeMEHTOB MOKOLLUM CPEACTBOM, YAANSAIOLNM C UX
NOBEPXHOCTU HAKOMUBLLUNECA OTIIOXEHUA. JTa npouenypa no3esondeT nogaepXuBaTtb 3adBI€HHbIEe Xapak-
TEPUCTUKN YCTAHOBKM U NPOASIUTL CPOK CryXObl MEMOPaHHbLIX 31EMEHTOB.

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

Mopsaok NnpoBeAeHUs pereHepauum.

BHauyane Heo6xoouMo NpuUroToBuUTb Tpebyembli 06BbEM MOIOLLIEr0 pacTBopa B eMKOCTU Brnoka xu-
MUYECKOW MOVKU. [ns npuroToBrneHus pacTBoOpa >XernaTernbHO MCMOoNb30BaTb AUCTUIINIMPOBAHHYKO UMK
obecconeHHyto Bogy. Obbem MotoLLero pactsopa Ans XMMUYeCcKo Monkn membpaHHoro 6roka RO4-8040
— He meHee 150-160 n.

[anee cneayeT BbINOMHUTL CrieaytoLMe onepaunn:

e OGecTounTb YCTAHOBKY, BbIKIIOYMB MAKETHbIN BKItovaTens QS1;
e [lepekpbITb Nogayvy BOAbl HA YCTAHOBKY, 3aKpbIB KpaH K1;
e [logknounTb LWIMAHT OAHMM KOHLOM K BbIXO4Y Ha 6110Ke XMMUYEeCKOM MOWKW, @ OPYrMM KOHLIOM KO

BXOA4y KpaHa K2;

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

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

3akpbITb kpaHbl K4 1 K6;

OTkpbITb KpaHbl K2, K3, K5;

e BknounTtb Hacoc Ha 6noke xmmmyeckonm Moviku. Mpu 3TOM HacoC Ha4yHeT MpokayvBaTb MOMOLLUA
pacTBOp MO 3aMKHYTOMY KOHTYPY M3 EMKOCTU Yepe3 MemMOpaHHbIv 610K 1 06paTHO B EMKOCTb Ye-
pe3 oTKpbITble KpaHbl K2, K3, K5.

lMocne 3aBepLUeHUsA XMMUYECKON MOWKM MeMBpaHHOro 6roka KaxabiM 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 MOWMKY MembpaHHoro 6roka, a 3aTeMm ee 3akoHcepBupoBaTb. KoH-
cepBaLMs C MUCMOMb30BaHMEM KOHCEPBUPYIOLLEro pacTBopa NpOBOAUTCA MO npouefypam, U3NOXEeHHbIM B
pasgene «PereHepauuns». KoHcepBaumto cnegyet npoBoauTb B TedeHne 30 MUHYT, Nocrne Yero BbIKMYUTb
Hacoc 61o0ka XMMUYECKOM MOVKK, 3aKpbITb KpaHbl K2, K3, K5.

BHumaHue! Neped nyckom ycmaHo8KU Heobxo0uMO OMMbImMb MeMOpPaHHbIE 3/1eMEeHMbI OM KOH-
cepsaHma.
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7. BOSMOXHbIE HENONAAOKU N CNMOCOBbI NX YCTPAHEHUA

HeucnpaBHOCTb

BoamoxHasa npuymnHa

Cnocob ycTpaHeHus

1. Peskoe yBenuyeHue npomseo-
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 Yem 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-
NEKTVBHOM CJl0e MeMOpaHbI.

2. MNoBpexaeHa membpaHa ane-
MeEHTa.

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

4. He BKknoYaeTcHa 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 KHOMNKY aBapuiiHOM
OCTaHOBKM B OT>KaTOE COCTOSIHME.
3. JoxaaTbCs CHMKEHUS YPOBHS
dunbTpata B EMKOCTW.

4. O6ecneunTb Nogayy Heobxoam-
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. YcrtaHoBka nogkntodaetcs k cetn ~380 B, ¢ yactoTon 50 'Y, 1 K KOHTYpPY 3aLLMTHOrO 3a3eMIeHus.
8.2. Kateropuyecku 3anpellaeTca CHUMaTb NepeHIo KpbIWwKy Grioka ynpaBneHus, He BbiHYB BUINKY Mu-

TawoLlero kabens n3 poseTku.

8.3. Sanpeu.l,aech CHMMaTb KpbILWWKKU pene OaBreHua, anektpoaBuratTend, KaTylKU 3NeKTPOMarHUTHbIX
KnanaHoB, HE OTKIMKYMB YCTAHOBKY OT 3JIEKTPONMUTAHUA.
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 NPOAaXW NOTpebuTernto, 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-
deKkTHOM Nno npuyuHe Aedekta mMaTepuana wnu usrotoBneHusi. Cpok AEeNCTBUSA rapaHTUMHbIX obsasa-
TENbCTB HE pacnpoCTpaHsaeTCsl Ha CMEHHbIe PUINbTPYIOLLNE ANEMEHTHI.
3.MapaHTua npusHaeTca AeNCTBUTENbHOW TONBKO NpU NpeabsaBneHnn AaHHOro PyKOBOACTBA MO 3KCMnya-
Taumm ¢ OTMETKON O AaTe NPoAaXu 1 LWTaMnoMm npoaasua.
4.apaHTusa nNpusHaeTcsl AENCTBUTENbHOW TONbKO B TOM Criydae, ecnv ToBap Oyaet npmsHaH Heucnpas-
HbIM NPU OTCYTCTBMM HapyLLUEHUS NOKynaTtenem npasui UCNOMb30BaHUSA, XpPaHEHUS U TPaAHCNOPTUPOBKYU,
AENCTBNSA TPETbUX NUL UM 06CTOATENBCTB HENPEOAOSTUMOW CUTTbI.
5.MapaHTuen He npegycmMaTpyBalOTCA MPETEH3UN Ha TEXHWYECKME MapameTpbl TOBapa, €CNU OHWU Haxo-
OSTCA B NpeAernax, YCTaHOBIEHHbIX U3rOTOBUTENEM.
6.MapaHTuHOe obcnyxmBaHWe He NPOM3BOAUTCA B OTHOLLUEHWM YacTel, obnagarwmnx NoBbILLEHHBIM U3-
HOCOM Wi OFPaHNYEHHBIM CPOKOM MCMOSIb30BaHUS.
7.TpexxaeBpeMEHHBIN BbIXO4 U3 CTPOSA 3aMEHsIEMbIX YacTew M3genust B pesynbtate Ype3MepHOKn 3arpss-
HEHHOCTW BOAbI HE SIBMISAETCA NPUYNHOWN 3aMeHbI UM BO3BpaTa n3genus unm saaMeHsieMbliX YacTen.
8.MapaHTua cuntaeTcsl HeAEeWCTBUTENBHOW, €CNU UMEN MECTO HECaHKUMOHMPOBAHHBLIM OOCTYN AN pe-
MOHTa, MOAMMUKaLMM U APYTNX U3MEHEHNST KOHCTPYKLUK, NPU NOBPEXOEHUSIX, BbI3BaHHbIX HEMPABUITbHBIM
NCMONb30BaHNEM, HapyLUEHMEM TEXHUYECKOW Ge30MacHOCTU, MEeXaHWYeCKUMU BO3OENCTBUSMWU U aTMO-
chepHbIMU BAMSIHUSIMMN.

9.B cnyyae npu3HaHMU rapaHTUU HeOewncTBUTENbHOW, Mokynatenb 06s83aH BO3MeCcTUTb MpoAaBuy Bce
pacxofbl, NOHECEHHbIE UM BCMEACTBMNE NPeabsABeHNss HEOOOCHOBaHHOW NPETEH3NN.

10. TPAHCNOPTUPOBKA U XPAHEHUE

10.1 TpaHcnopTMpOBKa YCTAHOBKM OCYLLECTBISAETCA BCEMU BUAAMU TPAHCMOPTHbLIX CPeACTB B COOTBET-
CTBUU C NpaBuiaMmn NepeBo3kM rpy3os, AENCTBYIOLLMX HA AaHHOM BMAE TpaHcnopTa.

10.2 TpaHcnopTupoBKka MemMbpaH oCyLLecTBRseTCsa Npy TemnepaType He Huxke +5 °C.

10.3 lMorpy3ka u BbIrpy3ka yCTaHOBKM OCYLLLECTBIISETCS C NMOMOLLBIO NMOrpy34yuka.

10.4 [Insa TpaHCNOPTUPOBKM BHYTPU NMOMELLEHMIN YCTAHOBKa cCHabXXeHa Konecamu.

10.5 XpaHeHwne yCcTaHOBKWN OCYLLECTBISIETCA B OTANIMBaEMbIX Y BEHTUITMPYEMbIX MOMELLEHUSAX C TEMMNE-
paTypoi He Hmxe +5 °C.

11. KOMMNNEKT MNMOCTABKH

B koMnnekT nocTtaBku BXOAAT:
11.1 YcraHoBka «['einzep RO4-8040» — 1 wr.
11.2 MembpaHa obpaTHoro ocmoca 8040 — 4 wT.
11.3 Awuk TapHbin — 1 WwT.
11.4 PykoBOACTBO MO MOHTaXy W akcnnyaTauum — 1 wr.
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12. CBUAETENbLCTBO O NPUEMKE

YcraHoBka ang nonyyeHus obecconeHHon Boael "MNensep RO4-8040",

3aBogckon Homep - NeRO4.8040.S , COOTBETCTBYEeT TeXHU4eckon AokymeHTauum TY 3697-005-
48981941-02 n npusHaHa rogHoKn ansa akcnnyatauum.

[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 nNpy TeMnepaType MCXOOHOW
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 R0O4-8040 ynpaensietcs koHTponnepom Mitsubishi ¢ 3awwutoi B Hero npo-
rpammoit. Monb3oBaTernb He MMEET BO3MOXHOCTU BHOCUTb U3MEHEHWSA B Mporpammy unu ctupatb ee. Of-
HaKo MMeeTCs BO3MOXHOCTb M3MEHSITb 3aBOACKME HACTPOMKM MO ANUTENBHOCTU T€X UMM MHbIX 3anpo-
rPaMMMpPOBaHHbIX onepaunii. [Ins BHECEHUS TaKUX U3MEHEHWUI, a TakkKe ANs OTCNEXUBaAHUS PEXMMOB pa-
0OTbl YCTAHOBKM C MOMOLLIbIO KOHTPOSNepa COCTaBEHO HACTOSILLEE NPUNOXKEHNE.

KoHTponnep BkntovaeTcs B paboTy cpady nocrne nogadv nuTaHWs Ha YCTAHOBKY MpY BKIIOYEHMM aBTOMa-
Ta QF1. Npun aToM Ha 3KpaHe KoHTponepa nosiensietcs Hagnucb « FEM3EP RO4».

Bo Bpemsi paboTbl yCTaHOBKM MOXHO MOCMOTPETL UMW U3MEHNTb HACTPONKM CriedyoLmnx napameTpoB:
Onepauus HasHaueHue 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/BbIKnN 0 — NPOMBIBKM BbIKIHOYEHbI

1- NMPOMBbIBKN BKITKOYEHbI

YcTtaHOBMEeHHbIe ANUTENbHOCTHU onepaumﬁ ABNAKTCA TUNUYHBLIMU OAnNA pa60Tb| YCTaHOBKU B
6onblIMHCTBE cny4aeB. I'IoaTomy He peKkomMmeHAyeTCA CUNIbHO U3MEHATb 3TU 3HaYeHUA.

U3meHeHne HacTpoek koHTponnepa Mitsubishi.

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

Ha akpaHe nosBuTca Tekyllee 3HavyeHne 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 U3MEHEHMNI BbIXOAUM U3 pexnmva HaCTpOVIKM HaXXaTtnem KHOMKU @ .
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'mppaBnuyeckas cxema yCTaHOBKM.

<

NMPUNOXEHUE 3

060poTHaA NMHUA R}euupxynﬂuwﬂ) P1
M4 B1
M3 M33_4 [— @ P2 KOHUEeHTpaT
OKQY %‘ K6 B2
]
M1 PO1 <
@ PA2 g% B3~ “kci
P3
K4 cdunsTpar
ncxoaHas | Y b M31-2 | > —><] @—’
Bofa K1 | | C D
> » >
K1 OK1
2 H1
K2 K3 X K5
sxon Ans BbLIXOAb! ANS

XUM.NPOMBIBKK

H1 — Hacoc BbICOKOro JaBneHus
OK1 — OK2 — obpaTHble knanaHbl
P1 — potameTp 060poTHOM BOAbI
P2 — poTameTp KOHLEHTpaTa

P3 — potameTp cunbtpata

K1 — K6 — wapoBble KpaHbl

OK1 — anekTpoMarHuTHbIV KnanaH Ha Bxoge
KC1 — kpaH ¢ cepBonp1BogoM (NMUHWUS rMApaBiMyeckon NPOMbIBKA)

M1 — maHomeTp «Bxoa B ycTaHOBKY»

M2 — maHomeTp «Bxoa Ha 1 cTyneHb MeMOpaHHoro 6roka»
M3 — maHomeTp «Bxoa Ha 2 cTyneHb memBpaHHoro 6rnoka»

M4 — maHomeTp «Bbixoa n3 membpaHHoro 6rokay

P01 — pene HM3KOro AaBneHus
PL2 — pene BbICOKOro AaBrieHus

B1 — perynnpoBo4HbIli BEHTUb «Pacxon o60poTHOM BOAbI»
B2 — perynnpoBo4HbI BEHTUMb «Pacxon KoHueHTpaTa»

M31 — M34 — membpaHHble 3NEMEHTbI B KOpycax

XUM.NPOMBIBKW

20



