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1. OBLLAA XAPAKTEPUCTUKA YCTAHOBKU

1.1 YcTtaHoBka BogoounctHas cepun "lensep” Tuna RO npeaHasHayeHa Anst OYNCTKU U CHUDKEHWS
obLler MMHepanuaaumm Bogbl NOA3EMHbIX U MOBEPXHOCTHBLIX MCTOYHMKOB XO35INCTBEHHO-NMNTHLEBOIO BOAO-
cHabxeHusa no CaH-NMuH 2.1.4.1074-01.

1.2 K akcnnyatauuu yCcTaHOBKM [OMYCKAKTCH COTPYOHWKM M MNONb3oBaTenu, O3HaAKOMUBLUNECH
C HacCTOSLUM PYKOBOACTBOM W MpOLUELINE UHCTPYKTaX.

1.3 Bo unsbexaHue Bbixoga M3 CTPOS MEMOpPaHHLIX (OUALTPYIOLLUX SMEMEHTOB He AOoMnyckaeTcs
rnogaya ropsyen Bodbl C TemnepaTypoii Bbitie 40°C.

1.4 Komnnekraumsa yctaHoBok cepum "lensep” Tuna RO MOXeT MEHSITbCA B COOTBETCTBMM C Tex-
HUYECKMMM YCNOBMAMU U NOXeNaHMAMN 3akasymka.

1.5 B cBSA3M C NOCTOsIHHOW paboTon NO YCOBEPLUEHCTBOBAHUIO YCTAaHOBOK cepun "lein3ep” tvna
RO, BO3MOXHbI OTNINYUSA YCTAHOBOK OT A@HHOIro PyKOBOACTBA, HE BNUSIIOLLNE HA UX TEXHUYECKNE XapaKTe-
PUCTUKM 1 YHKLUNOHANbHbIE BO3MOXHOCTW.

TexHu4eckasn XapakTepuncTuka yctaHOBKMW.

Temnepartypa ucxogHom sogbl — ot +5°C go +40°C
HomuHarnbHas npoussoauTensHOCTb (Npy Temnepatype +25°C): — 6* m3/uac
MoTpebneHne ncxoaHon BoAbl B pexume dpunstpaumm — 8-10** m3/uac
O6béM cbpacbiBaeMOoro B ApeHax KoHLUeHTpaTa — 2-4** m3/yac
MabapuTHble pa3mepsl: BbicoTa — 1600 MM, rmy6uHa — 800 mm, wnprHa — 2700 Mmm
Paboyee gaBneHne — 8 — 12 bar
HanpsikeHune nutaHua — ~380 B, 50 My,
MoTpebnsiemas MOWHOCTb — 7.5 kBT
MpucoegnHUTENBHBLIE Pa3MepbI:
e ucxogHasi Boga — G 2” BHyTp.
o cpunbrpat — G 1 %" BHYTP.
e KOHueHTpaT — G 1 V4" BHyTp.
e MOPTbI ANA XUM. NpoMbIBKM — G 1”7 BHYTP.
Macca yctaHoBku — okono 600 kr

* Mpon3BOANTENBHOCTL YCTAaHOBKM MOXET OTNMYaTLCS OT NPUBEAEHHbIX 3HAYEHUI B 3aBUCUMOCTM OT TEM-
nepaTypbl UCXoAHOW Bofbl. Mpy yMeHbLUEHUN TeMnepaTypbl BOAbl NMPOU3BOAUTENBHOCTL YMEHbLLAETCS
(cm. Mpunoxenwne 1).

** 3aBUCUT OT NapameTpOB UCXOOHON BOAbI.

TDEGOBaHMﬂ K Ka4yecTBYy MCXOQHOW BOAbI.

KayecTBO mcxogHoW BoAbl, MOCTyNatoLllen B YCTAHOBKY, AOMKHO COOTBETCTBOBaTb TpebGoBaHMAM
FOCT 2761 (tabnuua 1):

Ta6bnuua 1.

Ne n/n Mokasartenb, eq. U3M. BenununHa nokasarens
1. OOwas MMHepanusauusi, Mr/n He 6onee 2000
2. MyTHoCTb, EM® He G6onee 1,0
3. pH 3+10
4, CopeprkaHne cBoOOAHOro xrnopa, 030Ha, Mr/n He 6onee 0,1
5. Hedtenpoaykrbl, Mr/n OTCYyTCTBME
6. O6wwas »KecTKoCTb, Mr-aKB/n He bonee 0,5
7. CopaepxaHue xxenesa, Mr/n He 6ornee 0,1
8. CopeprxaHne mapraHua, Mmr/n He 6onee 0.1
9. CopepxaHune KpeMHUs1, Mr/n He Gonee 1,0

lMpumeyaHue. lNpu obwel mMuHepanusauuu ucxodHol 800kl bonee 2000 me/n 8bIXOOHbIE Na-
pamempbl ycmaHO8KU MO2ym 3aMemHO omJiudamsCsi om 3asi8/1eHHbIX 8 racriopme. B amom
criyqae Orisi YmMOYHEHUSI 8bIXOOHbIX napamempos ycmaHoeKU Heobxodumo npedocmasums
ronHbIU aHanu3 ucxo0HoU 800kl.



2. KPATKOE ONMUCAHUE YCTAHOBKHU
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Puc.1 O6wuli su@ ycmaHO8KuU.
O6wui cocTaB yCTaHOBKM:

YcTtaHoBka obpaTHoro ocmoca cepum "l'enn3ep” COCTOUT U3 CrieaytoLmx anemMeHToB (puc.1):
o MemGpaHHbI Bnok;
¢ Hacoc BbICOKOro JaBneHus;
¢ bnok ynpasneHus;
o KOHTPOMbHO-M3MepUTENbHbIE NPUBOopSI;
¢ 3anopHo-perynupytoLias apmarypa.

MeMmGpaHHbI 61Ok npefHasHayveH Anst obecconMeaHus BoAbl HA OCHOBE SABNEeHUst obpaTHOro oc-
MOCa M COCTOMUT M3 LUECTU PYMOHHbIX 0BPaTHOOCMOTUYECKUX dremeHToB (MembpaH) M31-M36, pa3sme-
LLIeHHbIX B TPEX MIacTUKOBbIX Koprnycax (Mo 2 MeMOpaHbl B KaXXaoMm).

Hacoc BbICOKOro AaBneHuns npegHasHaveH Ans NoBbllleHVs AaBreHus neped MembpaHHbiM 6riokoM
[0 3HavYeHns1, HeoBXOAMMOro AN HOpMaribHOM PaboTbl MeMBPaHHbIX 3N1EMEHTOB.

KpaH K1 nepekpbiBaeT BoAy Ha BXOAE B YCTaHOBKY.

KpaHbl K2, K3 n K5 cniy>kaT ans nogaym 1 crivBa MOIOLLENO pacTBoOpa Mpy XMM. MPOMbIBKE MeMOpPaH.
Mpu HopmManbHOW paboTe yCTAaHOBKMU 3TU KpaHbl AOMKHbI ObITb 3aKpbITbI!

KpaH K4 3akpbiBaeT maructpanb dunbTpata npyu XvMm. NPOMbIBKE, YTOObI M3bexaTb nonagaHus Moto-
Lero pacteopa B émKocTb cunbTpaTta. Bo Bpemsi HopmanbHOM paboTbl YCTAHOBKU AOMKEH ObITb OT-
KpbIT!

KpaH K6 3akpbiBaeT marucTparb KOHLEHTpaTa npu xumM. npombieke. Bo BpeMsi HopManbHoM paboThbl
YCTaHOBKW [OIMKEH ObITb OTKPbIT!




Pene nasnexnna P11 npeaHasHa4yeHo AN KOHTPOMS AaBreHUs UCXOAHOM BOAbI.

Pene nasnexvs P2 npeaHasHayeHO ANs OrpaHUYeHns MakcMManbHOro AaBneHus BOAbl, co3na-
BaeMOro Hacocom.

O6patHbit knanaH OK1 cnyxut ansa obecnevyeHnss 3afaHHOro HanpasneHMs Toka Bodbl B 060poT-
HOW NUHUK — OT BeHTUNS B1 1 poTameTpa P1 k Bxoay B Hacoc.

O6patHbint knanad OK2 cnyxut ans npeaoTepalleHns obpaTHOro Toka BoAbl nepes MeMOpaHHbIM
Onokom.

OnekTpomarHutHbIv knanaH OK1 nepekpbiBaeT nogady BoAbl HA BXOAE B YCTAHOBKY.

M1 M2 M3 M4 M5

Puc.2 [lMaHenb MaHoOMempos.

MaHomeTp M1 cnyxuT ang onpegeneHns BXogHOro AasrneHns Boabl. [lnanasoH namepeHun — oo 7
bar. Npn paboTe ycTaHOBKN U3 HAKOMWUTENBLHOW EMKOCTM AaBMEHNE No MaHOMeTpy M1 paBHO HyrHo.

MaHomeTp M2 koHTponMpyeT BxogHOe AaBreHune Ha CcTyneHb 1 MeMGpaHHOro 6rioka, COCTOALLYH
13 MemMOpaHHbIX anemeHToB M31-M32.

MaHomeTp M3 KOHTponupyeT BxogHOe AaBrieHue Ha CTyneHb 2 MembpaHHOro 6noka, CoCTosLLY
13 MeMOpaHHbIX anemeHToB M33-M34.

MaHomeTp M4 KOHTponupyeT BXxogHOe AaBrieHue Ha cTyneHb 3 MembpaHHoro 6noka, CoCTosLLY
13 membpaHHbIX anemeHToB M35-M36.

MaHomeTp M5 KOHTpONupyeT AaBrneHue Ha Bbixode M3 MmeMmbpaHHoro 6noka.

MaHOMeprI HanNoOJMHEeHbI MMuuepnHom And yCctpaHeHud Bm6pau,m7| CTPEJIKWN.

Mo nokasaHWsiM MaHOMETPOB (Nepenazj OaBreHusl) onpeaensieTcsa CTeneHb 3arps3HEHHOCT MEM-
GpaHHoro 6noka. [inanaszoH namepeHun maHometTpos M2—-M5 — go 15 bar.

P2 P1

KC1

B3 B2 B1

Puc.3 Pomamempsbi u eHmunu



BeHtnnb B1 cnyxut ana perynvupoBku pabodero AaBneHus U pacxoga BoAbl B Maructpanu pe-
umpkynsuum (obopoTHas Boaa).

BeHtnnb B2 cnyxut ana perynupoBku pabodero aaBrneHns u pacxoda BoAbl B MarncTpanu KOoH-
ueHTpaTa.

BeHTnnb B3 cnyxuTt ongd perynvpoBku AaBNeHUS B peXnMe rMapaBrinieckon NPOMbIBKU.

PotameTtp P1 cnykuT Ans KOHTPOns NoToka 060pOTHOM BOAbI (PELMPKYNSLNK).
PotameTp P2 cnyuT st KOHTPOMNsS NOTOKa KOHLEHTpaTa.
PotameTtp P3 cnykuT Ans KOHTPOs MPOU3BOAMTENIBHOCTU YCTaHOBKM MO hunbTparty.

PotameTpbl UMetoT ABOVIHYIO LLUKaNy U3MepeHuia:
- GPM — rannoHoB B MUHYTY;
- LPM — nnTpoB B MUHYTY.

KpaHn ¢ ceponpuBogom KC1 npegHasHa4veH ana npomMbIBKU MeM6paHHOF0 6noka 6onbLINMM NOTO-
KOM BOAbl.

KHOMKa

namna «Cetb» aBapunHOM OCTaAHOBKM

KHonka «[lMyck» namna «YpoBeHb»

KHomMka «Ctony namna «PaboTta»

namna «Asapusa»

NakeTHbIN
BblKNovaTens QS1

Puc.4 Brnok ynpaeneHusi.
Ha3sHavyeHue anemeHTOB Gnoka ynpaBrneHus:
- MakeTHbIV BblkMovaTenb QS1 cnyXuT Ang nogayum areKTponUTaHMs Ha YyCTaHOBKY;

- namna «CETb» 3aropaetcs npu nogaye Ha GroK ynpaBreHUss NUTaKOLWEro HanpsXXeHUs U BKITHOYEHHOM
aBTOoMaTU4eckom BbiknovaTene QF1;

- namna «YPOBEHb» 3aropaeTtcst npu nocTynneHun ¢ BHELLHWX AATYMKOB YPOBHS paspeLuaroLllmnx CurHa-
noB;

- namna «PABOTA» 3aropaeTtcsi npu 3anycke ycTaHOBKW. Ecrin namna muraet — yctaHoBKa rotosa K pabo-
Te N HAXOAMTCH B PeXNME OXUOaHus;

- namna «ABAPUA» 3aropaetcs B cnyvae HewwTaTHON OCTaHOBKM cUCTeMbl. MOXeT ropeTb HenpepbIBHO
nnbo mMuratb C pa3HOWM YaCTOTON — B 3aBMCUMOCTM OT NPUYMHBI OCTAHOBKY;

- kHorka «MYCK» npegHasHayeHa Ans BKIOYEHNUS YCTAHOBKMY;



- kHonka «CTOIlM» npegHa3HayeHa ANs BbIKIOYEHWUS YCTAHOBKMY;

- KHOMKa ((ABapVIVIHaﬂ OCTaHOBKa» npefHa3Ha4deHa Ond HemMenleHHOro BbiKIi4YeHnd yCTaHOBKNU B Crly4dae
BO3HWKHOBEHMWSI HELLTATHOM CuUTyauuu;

KoHTponnep AL2

aBTOMAT CXEMbI
ynpaenenus QF1

aBTomar 3awmThbl
Hacoca QF2

ST P pene KOHTpons
" HanpsxeHns KV1

AE B | rg 8299 §
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KNeMmHbIn 6nok

Puc.5 Bnok ynpaeneHusi — eud usHympu.
BHyTpu Groka ynpaBneHuss HaxogaTcsi:
- aBTOMaTMYeCcKMn BbikntodaTens QF 1 — 4nsa 3awuTbl OT KOPOTKOrO 3aMblKaHWs B LeNW YNpaBrieHusl.

- aBTOMAaTUYECKMiA BblkntodaTernb QF2 — ans 3awuTtbl OT KOPOTKOrO 3aMblkaHWs B LEENW HAcOca U OT TOKO-
BOV Meperpysku anekTpoaBuraTens Hacoca.

- perne KoHTpons HanpsxeHus KV1- oTkniodaet 6nok ynpasneHusa W, crieqoBaTenbHO, OCTaHaBnvBaeT
YCTaHOBKY B Crny4yae:
e MponagaHus O4HOW 13 a3 BHELUHEN Tpexdas3HoM dMeKTPUYECKON CeTu;
e  MOBbLILUEHUS UMW MOHWXKEHNS 3HAYEHMS HanpskeHus bonblue, yem Ha 10 % no cpaBHEHUIO C HO-
MuHanbHbIM (380 B);
®  N3MeHeHWs1 YepeaoBaHus das.

- yCTpOVICTBO NnaBHOIO nycka ST1 — obecneumBaeT nnaBHbIA NyCK N OCTaHOBKY 3reKkTpoaBsuratena Haco-
ca, 4YTo no3BonsieT n3bexartb rmapoyaapoB 1 BbICOKMX HArpy3oK Ha 3N1eKTpOoCeTb B MOMEHT MyCKa.

- niorn4eckmi KoHTponnep AL2 — oTBeyaeT 3a HAacCTPOWKY pexvMMoB paboTbl, ynpaBneHue yCTaHOBKOM U 3a
aBapuiiHyio cUrHanmsauuo (HacTponkn — cMm. Mpunoxexue 3).

- KNEMMHbIN BMOK — CIYXWUT ANS NOAKIOYEHNST BHELLHUX YCTPOWCTB, HEe BXOAsLMX B BrOK ynpaBneHus
(pene paBrieHusl, kpaH C CEPBOMPUBOAOM), @ Takke OOMOSTHUTENbHBIX YCTPOMCTB, HE BXOOALWMX B KOM-
MAeKTaLMI0 YCTAHOBKU (HAaTYMKN YPOBHS).



KpaTKoe onucaHue pa60Tb| YCTaHOBKM.

Boga n3 6noka npeaBapuTenbHON NOATOTOBKM NOAAETCS HA BXOA B YCTaHOBKY 0OpaTHOro ocMoca
W Oanee Ha Hacoc, nosbiwawlun gasnenune. Noa aaeneHnem okono 8-12 bar., cosagaBaemMbiM Hacocom,
BOZa NPOXOANT Yepe3 MeMOpaHHbIA BOK, COCTOALLUIA N3 ANEMEHTOB PYIIOHHbIX 06paTHOOCMOTMYECKMX. B
MembpaHHOM 6Moke Ha cneumanbHbIX NOMYNpPoHULIEEMbIX MeMBpaHax NpoucxoouT pasgeneHve noToka
ncxogHow BoAbl Ha chunbTpaT (BoAy, MpoLlesyo Yepe3 MeMOpaHy M YacTUYHO OYULLEHHYK OT pacTBO-
PEHHbIX MUHEpParbHbLIX COMEN) U KOHUEHTpaT (Body, 00oralleHHy KOnmmonaHbiMM YacTuuaMm 1 pacTBo-
pPeHHbIMK conamMu). MembpaHHbIA BNIOK COCTOUT M3 LWECTU MeMbpaH, pacnoioXeHHbIX NOCNeA0oBaTENbHO
(3 HaMopHbIX Kopryca Nno 2 MeMOpaHbl B KaX40M).

KoHueHTpaT YyacTU4HO crnmMBaeTcs B ApeHax, a Apyrasi ero 4acTb HanpaBsnsieTcs Ha BXOA Hacoca
no obopoTHow Maructpanu. Hanuuve oBopoTHOM MarucTpanu Mno3BOSiIET 3KOHOMUTb LOPOrOCTOSILLYHO
MOArOTOBIEHHYIO BOAY 3a CYET BTOPUMYHOIO MCMNOMb30BaHUA KOHUeHTpaTa. O4HaKo 3HAYUTENbHBLIN BO3-
BpaT 0OOPOTHOM BOAbI HA BXOA B HAacOC yxyAlwaeT kKayecTBO nony4aemoro punbrpaTta. PunstpaTt (obec-
COreHHas Boga) NocTynaeT HEMOCPEACTBEHHO MNOTPEOUTENIO UM B HAKOMUTENbHYIO EMKOCTb.

3. NOAroToBKA YCTAHOBKU K PABOTE

YcTaHoBKa 06paTHOOCMOTUYECKMX MeMOpaH.

Mem6paHbl 06paTHOro ocMoca NOCTaBMSATCA OTAENBbHO OT YCTAHOBKW, YNaKoBaHHbIE B rEPMETUYHYIO
YMaKkoBKy W 3anuTble KOHcepBaHTOM. [lepep 3amyckoM yCTaHOBKM HEOOXOAMMO YCTaHOBWUTb MeMOpaHbl
obpaTHOro ocmoca Ha LWTaTHble MecTa B kopryca. [Jns aToro Heobxoanmo:
e l3Bneuyb CTOMOpPHbIE KOMbLiAa U3 Na30B B KOpMNycax;
e /3Bneub KpbIWKM M3 KoprnycoB. KpbIKn gepxaTtcsi B KOpnycax OYeHb MIOTHO, MOXET noTpebo-
BaTbCs CbEMHUK. [1Ns 3TOro B KpbiLKax NpeaycMoTpeHbl 2 pe3bboBbix oTBepcTus M8; BHUMaHue:
B KOprnycax MOXeT ocTaBaTbcA Boaal

e YCTaHOBWUTb Ha 3 KPbILLKN YNOPHbIE KOHYCbl. KpbILWKKM C KOHYyCaMu YCTaHOBUTbL B KOpnyca co CTo-
POHbI BbixoAa U3 Kkopnyca (no HanpaefeHuio Boabl)!

e PacnakoBaTb MemMOpaHy M BCTaBMTb B KOPMYC CO CTOPOHbI Bxoda. HanpaBneHue cTpenok Ha
Kopnyce u Ha Mem6paHe JOIMKHO coBnagaThb!

o K TOpUY MembpaHbl NpMCOEeaUHUTL KOHHEKTOP, COEOUHSOWNA MeMBpaHbl (NOCTaBNAETCA B KOM-

nnekTe ¢ membpaHon);

o K KOHHeKTOpYy NpuUCOEeOMHUTL BTOPYHD MeMOpaHy M NPOTONKHYTb COOpPKy M3 MemMOpaH B KOpMycC.

HanpaBneHue cTpenok Ha kopnyce U Ha Mem6paHe JOMKHO coBnaaaThb!

e YCTaHOBWUTb BTOPYHO KPbILLIKY B KOPMYC;

o  3admKkcmpoBaTh KpbILKU CTOMOPHBLIMU KOSbLIAMU;

e [loBTOpPUTL NpoLeaypy Anst OCTarnbHbIX KOPNYCOB.

Ansa o6neryeHuns npouecca U COXPAaHHOCTU YNNOTHUTENbHbIX PEe3NHOBbLIX Konel B KayecTBe
CMa3KM UCNoNb30BaTb TONbKO rnuuepuH! He ucnonb3oBaTb cMa3ku, cogepxawme Hedrenpo-
OYKTbI!

BHumaHue! lNeped Hayanom pabomebi (rocre ycmaHosKu mMembpaH) ycmaHo8Ky Heobxodumo
rpPOMbIMb, M.K. MeMb6paHb! 3arosIHEHb!I KOHCEPBAHITIOM.

MopknioyeHue YCTaHOBKM.

yCTaHOBKy cnenyet pa3smMecTtnTb B yﬂ,O6HOM MecTe TaK, YTOObl AJfIMHbI BXOAHOI0 pr60|'|p080£l,a
ObINIO 4OCTATOYHO ANSA MOAKITHYEHUS K MCTOYHUKY BOAOCHabXeHus1, a pr6OHDOBOﬂ, KOHLIEHTpaTa MOXHO
ObINO MOAKMOYUTL K KaHanmMsauumu. I'IpM BHELWHEM OCMOTpe YCTaHOBKU y6e£I,I/ITbCF| B OTCYyTCTBMM NOBpe-
XKOEHWI Kopnycos, rmokmnx pr6OI'IpOBO,CI,OB N Opyrnx coCtaBnALWNX yacTen.

[nsa 3anycka ycTaHOBK/M HEOGX0ANMO:

o CoeaunHuTb BXOA yCTaHOBKM (kpaH K1) ¢ MCTOMHUKOM BOAOCHaGXeHHUS.

e [logkniounTb BbIXOA NNMHUK KOHLEHTpaTa K kaHanusauun. Heobxognmo obecnednTb JOCTAaTOHHYHO
MPOMYCKHY0 CMNOCOBHOCTb NMUMHMKM [ApeHaka, MOCKOSbKY MOTOK KOHLeHTpaTa npu pabote ocmoca
Oynet npeBbiwaTe 2 M*/4, T.e He MeHee 35 N/MVH, a B KOPOTKMI MPOMEXYTOK MApaBIMYECKON
npombIBKK — 60-70 n/MUH.



e CoeauHUTb BbIXOA NTUHUK q)I/IJ'IpraTa C éMKOCTbH YMCTOW BOABbI.

e [logkniounTb BHEWHWe AaTtymkm ypoBHs SL1 u SL2 k knemmam 1-2 u 3-4 knemmHoro Gnoka
(punc.6), cHAB NepembIYKy;

e [logkniountb anekTponuTaHue (puc.7) k 6noky ynpasneHns. MMHMManbHoe cedyeHne nuTaloLlero
kabens - 5x2,5Mm2 dPasHble npoBoga noakntoyarTcd K knemmam 1L1, 3L2, 5L3 nakeTHoro Bbl-
kntovaTtens QS1 (BHyTpw 6roka ynpasrneHusl), NpOBOAA HEWTPanM 1 3a3eMIeHns - COOTBETCTBEH-
Ho K winHam N n PE;

SL1 SL2
fycran Monwan
N

He nycran He nonuanl

SL1 - HWKHMIA JaTymnK ypoBHA BydepHoin EMKOCTH (Nnepeas OCMOCOM)
SL2 - BepxHUit 4aTuYMK YPOBHS OMHULLHOM EMKOCTU (Mocne ocmoca)

Puc.6 Modknto4eHue am4yuKoe ypoeHsi.

Puc.7 lNodknroyeHue asiekmponumanusl.

lMocne noaknioyeHUst anekTponuTaHus Heobxoaumo
ybeoutbcs B COOTBETCTBMU MapamMeTpoB MNuTaloLlen
cetn Tpebyembim (380 B). [nsa atoro:
e Bknountb nakeTHbI BblknovaTens QS1 Ha
GoKoBOW CTeHke Broka ynpasneHus;
e Bknountb aBTomat QF1 B 6roke ynpaene-
Hus. Mpu 3ToM aBTOMAaT 3aWMTbl Hacoca
QF2 pomnxeH 6bITb BbIKNO4YeH!




Mpun ycrnoBum COOTBETCTBUSI NapamMeTpPOB 3fekTpoceTn TpebyembiM 3aroputcs 6enasa namna «CETb»
Ha NaHenu ynpasneHus.

Ecnu namna «CETb» He ropuT, HEOOXOAMMO YTOYHUTb, KakoW M3 napaMeTpoB TpéxdhasHoro Hanps-
KEHUS1 He COOTBETCTBYET HOpME. OTO MOXHO caenatb C NMOMOLLb pene HanpskeHua KV1, Ha naHemnu
KOTOPOro MMEETCS HECKOSbKO KpacHbIX cBeToAMoaoB. Kaxabi N3 HUX COOTBETCTBYET KakoMy-nvbo napa-
MEeTpYy NUTaloLLEen ceTu:

ASYM - acummeTpus cas;
MAX — noBbILLEHHOE HarpsKeHUe;
MIN — NOHMKEHHOE HanpsKeHUE;
SEQ — HenpaBunbHoOe YepenoBaHne das.

B cnyyae, ecnv roput OfguH (MnM HECKONbKO) M3 3TUX CBETOAMOAOB, HEOOXOOUMO MPUBECTU B
HOPMY MUTalOLLEE HaMNpsKeHne, NpeaBapuUTeNbHO 00ECTOUMB YCTAHOBKY.

Mpu HenpaBWbHOM YepenoBaHnM a3 4OCTATOYMHO MOMEHSITb MecTamu Ntobble 2 dhasHbIX NPOBO-
a, NOOKMIOYEHHbIX K NakeTHOMY BblknovaTento QS1.

3anonHeHne yCTaHOBKW BOLOW.

CneayeT ocCyLLeCTBUTbL NepBOHaYaribHOE 3amnofiHEHME Hacoca BOOOW Mnepen NMepBbiM 3anyCckoM
ONSA yoaneHus Bo3gyxa M3 cuctembl. 3anofiHeHVE crnedyeT OCYLLECTBIATb €CTECTBEHHBbIM HAMopoM Mc-
XOAHON Bofbl 6€3 BKITHOYEHUS HACOCa BbICOKOrO AaBrieHnst. [1ns 3Toro Hy»Ho:

e OTKpPbITb kpaH K1 nogaum Bogbl B yCTAHOBKY;

OTKpbITb KpaH K5 1 coeanHUTb ero ¢ kaHannsauuewn (TornbKo Ha BpeMS MPOMBbIBKM);
NOMHOCTBLIO OTKPbITb BEHTUIb B2 (koHUEHTpaT);
kpaHbl K2, K3, K4 — 3aKpbITb;
KpaH K6 — OTKpbITb;
BeHTUNb B1 (06opoTHasi Boga) — NONIHOCTLIO 3aKPbITh;
OTBEPHYTb NPOOKY BO30yx0CcOpOCHUKa Ha Hacoce (puc.8);
BPEMEHHO coeguHnTb nepemblykon knemMmel 1 1 14 B 6rioke ynpaBneHus;
BkMtouMTb aBTomatr QF1 (YnpaBneHue), He Bknrovasa aBtomat QF2 (Hacoc) B Groke
ynpaeneHust. [JormkeH oTKpbITbCs knanaH K1,
[oXOaTbCs 3anofiHEHUs1 Hacoca BOOOW, 3aBEpPHYTb NPOOKy Bo3gyxocbpocHuka (puc.8);
e BbikNtounTb aBTomat QF1 (YnpasneHue), CHATb NepeMbliyKy € knemm 1-14111

Mpu OTCyTCTBUM BXOAHOrO AABMEHMS AN 3arnofiHEHUS YCTAHOBKM YpPOBEHb BoAbl B BydhepHoi
€MKOCTU AoskeH ObITb He MeHee 0,8 m.

OTKpbITE 4NA 3anONHEHUA
Hacoca Bogon

Puc.8 Npobka 8030yxoc6pOCHUKa.

I'IepBbu7| 3anycCckK U NPpoMbIBKa YCTAaHOBKM.
YcTaHoBKa AomkHa bbiTb npengBapuTesibHO 3arnoJiHeEHa BOOMN.

[ns nepBoro BKIOYEHUST YCTAHOBKN HYXKHO:

OTkpbITb KpaH K5 1 coeguHnTb ero ¢ kaHanuaaumen (TonbKo Ha BPeEMS MPOMbIBKW YCTaHOBKW);
MonHOCTBIO OTKPLITL BEHTUIb B2 (kOHUEHTpaT);

KpaHbl K2, K3, K4 — 3aKpbITb;

[ )
[ )
[ )
e KpaH K6 — oTKpbITb;



BeHTtunb B1 (obopoTHas Boga) — NOMHOCTLIO 3aKPbITh;
OTkpbITb KpaH K1, nogas Boay Ha yCTaHOBKY;
BkntounTb nakeTHbIN BbikntodaTenb QS1;

BkntounTtb aBTOMaTMYeckue Bbikntoyatenm QF1 n QF2.

HomxkHbl 3aropeTtbest Namnbl « CETb» n «YPOBEHb». Ecnu nHankatop «YPOBEHb» He cBeTutcs, 3Ha-
YUT, PA3OMKHYTbI KOHTaKTbl 4ATYMKOB YPOBHS, NMOAKMYEHHbIX K knemmam 1-2 n 3-4 (1.e. nnbo HepocTa-
TOYHO BOAbI B EMKOCTM Nepes 0CMOCOM, NGO NofiHa éMKOCTb YACTOW BOAbI).

Haxunmaem kHonky «[MYCK». [JormkeH BKNIOUNTLCS HAacoc u 3aropetbes namna « PABOTAY.

Ha6op Heo6xo0umoz0 OaesieHUs1 Ha 8biIx00e Hacoca 803MOXKeH Mpu 3anoJIHeHHOU ycma-
Hoeke. llpu nepeom 3anycke ycmaHoeKa eolidem e ycmol4yuebil pexxum pabomsbi nocre
moe2o, Kak 3anosiHumcsi eodol. [ns amo2o Moxem rnoHadobumbcsi HECKOJILKO 8KJIloYe-
Huldl.

YcTaHOBKa MOXET OTKIIOYMTBCS B NMpoLecce paboTbl No Crneayowmm npuyinHam:
e MafeHUn JaBneHUs Ha BXo4e B YCTAHOBKY Hbke MUHUManbHo gonyctumoro (1,5 bar). B atom
crny4yae ycTaHOBKa nepexoguTt B pexum oxuganns. PEOKO muraet namna «ABAPUA».
e peBbILEHUN AaBMEHNsI HA MeMBpaHHOM Brioke Bbile MakcMmMarbHo gonyctumoro (12 bar).

Ona 3anycka ycTtaHoBKM nocne cpabaTtbiBaHWs perne [AaBrneHusi HeoOXoOMMO HaxaTb KHOMKY
«CTOI» (cbpoc owmbkm), 3aTem kHonky «[MYCK».

lMopory OTKMYEHMS YCTAHOBKM MO AaBMNEHMIO 3a4al0TCA C MOMOLLBIO TPEX pere AaBreHust:
e P[1— MuHMManbHOEe JaBneHne Ha Bxode B YCTAHOBKY (Mo ymonyaHuio — 1,5 bar);
o P[2 — makcnmanbHoe faBrneHne Ha MembpaHHoM Grioke (Mo ymonyaHuio — 12 bar);

Mpy ncnonb3oBaHUM OATYMKOB YPOBHS MX KOHTAKTbl NogknioyvatoTes K knemmam 1-2 un 3-4. MNpu
3aMKHYTbIX KOHTaKTax AaTyMKoB BKMOYEHHAs yCTaHOBKa OyaeT HaxoauTbes B paboveM pexume punbTpa-
LMK:

e Hacoc paborTaer,

e namnbl «YPOBEHb», «CETb» n «PABOTA» cBeTaTCs,

Mpu cpabaTbiBaHNM ATYMKOB YPOBHS YCTaHOBKA NEPENET B PEXUM OXUOAHUS:

Hacoc He paboTaer,
namna «CETb» - ropur;
namna «YPOBEHb» - He ropwur;
namna «PABOTA» - muraer.
Kak Tonbko Boga B €MKOCTSIX JOCTUIHET HEODOXOOUMOrO YpOBHS, YCTaHOBKA CHOBAa 3amnycTUTCS B
pexume unbTpaumm.

[ns npekpalleHnst paboTbl YyCTaHOBKM HYXKHO HaxaTb KHomky « CTOlM».

B TeueHne 15 MyHYT cnmnBatb BoAy C BbIXOAOB KOHLeHTpaTa (4epes3 K6 u B2) n dunbtpaTta (4epes
K5) B kKaHanM3aumio, MCNomnb3ys LWnNaHr (He BXOAAT B KOMMIEKT MOCTaBKM);

OTKpbITb BEHTMNb B1 Ha NMHWM peuunpkynsumMn 1 npogosrikaTe NPOMbIBKY elle B TedeHne 15 mu-
HyT, Nocne Yero 3akpbiTb BeHTUNb B1, cneas 3a tem, 4tobbl gaBneHve He npesbiwarno 12 bar.

lMnaBHO NpukpbiBasi BEHTUNb B2, co3patb paboyvee aaenenune 10-11 bar. B MemGpaHHOM Grioke.

BHumaHue! BeHmursnb B2 nosiIHOCmMbIO nepekpbieamb HeJlb35l.

OTperynnpoBaTtb COOTHOLUEHME pacxogoB UNbTPaT — KOHUEHTpaT npumepHo 3:1, MocTeneHHo
npuvkpbiBas BeHTUNb B2, nogaepxveasi paboyee gaBneHne B MemopaHHOM 6roke, no maHomeTpy M2. Ec-
NV AaBneHne Ha4nHaeT npe.biwaTh 11 bar, HeobxoauMo crnerka NPUOTKPbITL BEHTUIb B1.

[Mpu HacTynneHun pexxmma ruapaBnmMy4eckon NPOMbIBKM (Yepe3 1 Yyac HenpepbiBHOW paboTbl) BEH-
Tvnem B3 ycTaHOBUTL AaBneHWe npu npombiBke okoro 4-5 bar.

[MpombITb MEMOpaHHbIA GfIOK B TeYeHue NPMMEPHO 2 4YacoB, BCKO BOAYy CrMBasi B kaHanv3aumio,
rocrne 4Yero MOXHoO Ha4aTb 0TOOp 06ecconeHHo BoAbl, OTKPbIB kKpaH K4 1 3akpbiB kpaH K5.
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4. MNOPAOOK 3KCIMNNYATALUUUN YCTAHOBKH

YCcTaHoOBKa, YKOMMJIEKTOBaHHAsi aBTOMAaTU3MPOBaHHbLIM OFIOKOM ynpaBrieHNUsi, MOXET aBTOHOMHO
paboTaTe B HECKONBKMX peXxumax: pexum unbTpaunv, PexuM rMapaBANYeckor MPOMbIBKA U DEXUM
oxmaaHns. XmmMudeckas Monka (Mnu pereHepauus) o6paTtHOOCMOTUYECKMX MeMOpaH OCYLLECTBNAETCA B
PY4YHOM pexnme, NpeaycMOTPEHHOM KOHCTPYKLNEN YCTaHOBKM.

B pexvme dunbTpaumm yctaHoBKa HENPEPLIBHO OYULLIAeT BoAy, NpeaBapuTesibHO YaCcTUYHO O4u-
LLEeHHYI0 B (bunbTpax nNpeanoaroToBku. B aToMm pexume aBToMaTUyeckue BbIKNoYaTenu yCTaHOBKM HaxXo-
OSTCA B COCTOSIHMM «BKITOYEHO», KHOMKA «[Tyck» HaxaTa, ropat namnel «CETb», «YPOBEHb» n «PABO-
TA»; Hacoc - paboTaeT, waposble kpaHbl K1, K4 1 K6 — oTkpbITbI; WwWapoBble kpaHbl K2, K3, K5 — 3akpbITbi;
perynupyemble BeHTUNM B1 1 B2 Ha nuHWUSX KOHLEHTpaTa 1 peumpkynaumm sagukcMpoBaHbl B NonyoT-
KPbITOM MONOXeHnW, obecneyvmBas NoBbILLEHHOE AaBMieHne B MeMOpaHHOM G1ioke 1 Tpebyemble pacxoabl
BOAbl B NNHMAX bunbTpaTa, KOHUEHTpaTa 1 peumpkynaummn. Kpan ¢ ceponpusogom KC1 3akpbiT. B npo-
uecce paboTbl 1 pa3 B 30 MUMHYT aBTOMaTU4YeCKMN OTKpbiBaeTcs kpaH KC1 n npoBoanTtcst rmapaBnuyeckas
npoMbiBka MembpaHHoro 6noka B TeveHne 15-20 cekyhg. MNMpu HeobxoaMMocT ANUTENBHOCTL U NEPUO-
OWYHOCTb MMapaBnnyYeckon NMPOMbIBKA MOXHO U3MEHUTb B HACTpOKMKax KoHTpornnepa AL2.

B pexume rmapaBnnyeckon NPoMbIBKA Hacoc npoaomkaeT pabotatb, a kpaH KC1 Ha NUHUK KOH-
LieHTpaTa OTKpbIBAaeTCs Ha 3afaHHbI NPOMEXYTOK BpeMeHu. Npy 3ToM AaBrieHue B MeMGpaHHOM Grioke
CHxaeTcst o 4-5 bar, a ckopocTb M pacxoq NpoTeKatoLlell Yepes Hero Bofdbl (KOHLEeHTpaTa) Bo3pacTaeT,
YTO NO3BOJSIET CMbITb HAKOMMBLUMECS HA MeMbpaHax 3arpsis3HeHust B ApeHax. 1o ucrteyeHunm BpemeHu
MPOMbIBKM (Mo ymonuaHuio — 15 cekyHa) kpaH KC1 3akpbiBaeTcsi, U yCTaHOBKa CHOBA NEPEXOAUT B PEXUM
dunbTpaumu.

Mpy HeOB6XOAMMOCTM MOXHO OTKITHOUUTL PEXUM MMAPaBIIMYECKOW NPOMbIBKM B KOHTponnepe AL2.
3710 MOXeT noTpeboBaTbCs B Crydae, HanpuMmep, ecriv cuctema npeaodncTkn He obecnednBaeT AocTa-
TOYHYIO NoJayy BoAbl HA OCMOC B PEXUME MPOMbIBKU.

Mpy HanonHeHUn OUHULLHOM EMKOCTM BOAOW MMM OnycToLleHnn BydepHon EMkocTn cpabaTbiBa-
0T JAaTYMKM YPOBHS, U YCTAHOBKa MepexoouT B pexum oxuaanus. Jlamna «YPOBEHb» racHeT, namna
«PABOTA» muraet, coobLiasl, YTO yCTaHOBKA BKIOYEHA M HAXOOUTCS B PEXMME OXUAAHUSA. Pexum oxum-
JaHus NpoJoIKaeTcsl A0 TOr0 MOMEHTA, KOrga YpOBEHb BOAbI B HAKOMUTENLHOW €MKOCTM ynageT (nmbo
YpPOBEHb B BydepHOM EMKOCTM NOAHUMETCS) OCTATOMHO, YTODbI 3aMKHYMCb KOHTaKTbl JAaTYMKa YPOBHS.
Mocne aToro yctaHoOBKa CHOBa NepexoauT B pexum unbTpaunm.

Mpu HEOBXOANUMOCTU BO3MOXHO M3MEHEHUE 3aBOLCKUX HACTPOEK, U BbICTABMEHNE HA KOHTPOISe-
pe onTUMarnbHbIX A7 JAHHOMO UCTOYHWKA BOAOCHAOXEHWUs ANUTENbHOCTU aBTOMATUYECKMX onepauuvin um
pexmmoB (cMm. [Npunoxenne 1).

ExxenHeBHas JKcnnyatauna yCTaHOBKMW.

MpoBeputb NnonoxeHune kpaHoB: KpaHbl K2, K3, K5 — 3akpbITbl; KpaHbl K1, K4, K6 — oTKpbITbI.
lMopaTb BOOAONPOBOAHYIO BOOY HA YCTaHOBKY;
HaxaTb KHOMKy «[lyck», TeM cambIM BKIIOYUB YCTaHOBKY.

Ecnn npegsaputensHo Obinv caenaHbl peryrnvpoBkM paboyvero OaBfeHns U peLmvpkynsumMm Bogsl C
nomMoLubio BeHTUnen B1 n B2, To aaBneHne Ha membpaHHOM Oroke yctaHoBuUTcs Ha ypoBHe 10-11 bar, no-
Tok hunbTpaTta — 6 M3/uac, pacxopn KoHueHTpaTa — 2-4 m3/uac, 06bEM pelmpKynaumm — oo 2 m3/yac.

Y6eaouBLwINCh B AOCTMXKEHMM HEODXOAMMOrO KavyecTBa BOAbl, MOXETE OCYLLECTBNATL 0TOop obec-
COrIeHHOW BOAbI.

KoHTponb paGoTbl yCTaHOBKM.

Cuctema He TpebyeT 0coboro KOHTpons BO BpeMsi paboTbl B aBTOMaTUYECKOM peXuMe, HY>XHO
TONbKO CMNeAuTb 3a NoKasaHWsIMM MaHOMETPOB M 3a Ka4eCTBOM (purnbTpaTa Ha Bbixode ycTaHoBKW. B npo-
Lecce aKcnnyartauumn ycTaHOBKM criefyeT nepuoanyecky KOHTpoONMpoBaTh criegytolme napameTpbl:

1. aBneHune Ha Bxoge MeMmbpaHHoro 6noka (MmaHomeTp M1) gomkHoO GbITh B npegenax 8-11 bar.
MakcumansHO gonycTumoe gasneHue - 12 bar.

2. MNepenag gaBnexHvs Ha MembpaHHOM Oroke cocTaBnsieT npumepHo 1,5-2 bar. Ha Kaxaown CcTy-
nenw. Mpu nepenage aasneHus 6onee 2 bar. He06Xo0AMMO NPOBECTN XMMUYECKYIO NPOMbIBKY MEMOPaH.
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Mpy KoHMrypaummn coeguHeHus WecTn MemObpaHHbIX 3NIEMEHTOB NOCreAoBaTeNbHO CUrHANoM K
npombiBke MembBpaHHOro 6roka AOMMKHO CNyXWTb nageHue aasneHus Ha Hem AP = 6 bar v Bbiwe (T.e.
pasHuLa B Noka3aHusax MaHomeTpos M2 n M5).

3. PerynspHo npoBoautTe XMMWYECKUI KOHTPONb dunbTpata Afs NpaBUNbHOW OUEHKM paboTbl
ycTaHoBKU. KOHTponb NpoBoAAT Mo cregyowmmM nokasaTtensiM: NpoBOAUMOCTb BOAbI, XECTKOCTb, obLiee
conecoaepxaHue.

OKoH4YaHue paboThl.
[ns npekpalleHns paboTbl yCTaHOBKM 0OpaTHOrO ocmMoca HaxmuTe KHomnky «CTOl .
XypHan HabntogeHun.

CrnenyeT BeCTV XypHan HabnioaeHWid, B KOTOPLI He0BXoONMO PerynsipHO 3aHOCUTb AaTbl, NOKa-
3atenu paboTbl YCTAHOBKM M codepXaHue CepBUCHbIX paboT (XxMmuyeckasi Molika MembpaHHOro Grioka,
3aMeHa (OUNbTPOB, NOBEpPKa MaHOMETPOB M KOHOYKTOMETPOB), CPOKU 3aMeHbl 3NIEMEHTOB, NokasaHus Ka-
YyecTBa BoAbl, Nepebomn B paboTe yCTaHOBKU M MpoYee.

Mpn akcnnyaTauum yCTAHOBKM HEOGXOAMMO PerynsipHo CreauTb 3a KOHTPONbHbIMK MpuGopamu,
OCHOBHblEe NokasaTtenv perynspHo 3aHOCUTb B KapTy perfameHTHbIX paboT.

OCHOBHbIMW KOHTPONMMPYEMbIMU NMapaMeTpaMn YCTaHOBKM SBMNSAOTCS:

e MoKasaHWA KoHOyKToMeTpa

e  COOTHOLLIEHME NOTOKOB (OUNbTPaT/KOHLEHTpaT,
e MpPOU3BOOWUTENBHOCTb YCTAHOBKM MO oUnbTparty,
e  oKa3aHUs MaHOMETPOB.

YkazaHHble HabnogeHus criegyeT 3aHOCUTL B KapTy pernameHTHbIX paboT He pexe 1 pasa B Me-
cau,.

Mpv BegeHumn 3anuceit ocoboe BHUMaHWE HEOOXOAUMO yAENATb AaTaM NpPOBeAeHUs XUMUYECKNX
MOeK MeMbpaH, onMcaHuio NocrneaoBaTeNbHOCT NPOBEeAEHUs NpoLieayp MOMKU U UCMONb30BaHHbIX peak-
TUBOB. B cnyyae ecnv kayecTBO ouvMlLLIEaEMON BOAbl He GyaeT yAoBNeTBOpsATb TpebyemMbiM nokasaTensim,
aHanua 3anuncaHHoW B XXypHarne nMHdgopMaLMmn No3BonuT crneuuannucTam Hallen KomnaHum GbICTpo ycTpa-
HWUTb HENCMNPaBHOCTMU.

BuumaHue! lMpu omcymcmeuu xypHana HabmodeHul u/umu omcymemeuu peaynsipHbIX
3anucel npogedeHusi peanaMeHMHbIX pabom 8 XypHasie KOMNaHusi CHUMaem yCmaHO8Ky C 2a-
paHmMulHo20 06Cy)XueaHUs.

5. PETEHEPALUUA MEMBPAHHOI'O BJIOKA

Pecypc paboTbl MEMOpPaHHbIX 35IEMEHTOB.

O6GpaTHOOCMOTNYECKNE MEMOpPAHHLIE 3NIEMEHTLI NMPY NPaBUIIBHON 3KCMyaTalMn U CBOEBPEMEH-
HOM MPOBEAEHUN PErNaMeHTHbIX paboT umetoT pecypc Ao 3 net. CteneHb 3arps3HEHUss MEMOpPaHHbIX
3NEeMEHTOB KOHTPONMpyeTCcs MO HECKONbKMM napameTpam. ba3oBbiMM napameTpamm SBRSAIOTCA Pa3HOCTb
OaBIEHN Ha BXOAE WU BbIXOAE CTyrneHen meMbpaHHoro 6noka (maHomeTpel M2 n M3 gnsa ctynenn 1, ma-
HomeTpbl M3 n M4 ans ctynexnu 2, MaHomeTpbl M4 1 M5 ansa ctynenu 3) n cenekTMBHOCTb MEMOpPaHHBLIX
3M1eMeHTOB (MO NMoka3aHuaM KoHAykTomeTpa). CenekTMBHOCTb MOXHO MPOCTO M BbICTPO BbLIMMCIUTL MO
yKa3aHHOW Hke hopMyne, U3MeEpPUB CONeCOAEPKaHNe BOAbI HA BXOAE W Bbixoae MeMOpaHHoro 6noka:

S = (Csx -Cebix)/ Csx *100%,
rge Csx 1 Cablx - conecoaepxXaHme Boabl Ha BXoA4e U BbiXoa4e, COOTBETCTBEHHO.

Mpu cenektnBHocT S MeHee 90% W/MNN NPU 3HAYEHUN PA3HOCTU AaABMEHWUA Ha CTYMEHW MeM-
GpaHHoro 6rnoka 6onee 2 bar membpaHbl cnegyeT NPOMbITh MOKLLMMUK PacTBOPaMMU.

B npouecce akcnnyataumMm MeM6paHHbI Griok 3aGMBaeTCsl HACNOEHUSIMU CONEN >XECTKOCTM, Koa-
ryNMpoBaBLUMMUN KONMMOUOHLIMUA 3MYINbCUSIMUA, OPraHUYECKUMWU OTROXEHUSMU. Ecnn mMembpaHHbIi 6ok
NepUoOANYECKM HE OuYMLLATb OT 3arpsi3HEHUs, 3TO MOXET MPUBECTM K "OLITyKaTypuBaHUIO" NOBEPXHOCTM
MembpaH 1 aaxe K Mx HeobpaTUMbIM paspyLUEHUSIM.

Pexum «xummyeckoit Moku» MembpaHHoro 6roka nogpasyMeBaeT py4HOe yrpaBreHue yCTaHoB-
KON 1 TpebyeT HEKOTOPOW HECNOXHOW TpaHcopMaLnn rMapaBnMyYeckor Cxembl, KoTopasi npegnonaraeT
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CO30aHMe 3aMKHYTOro KOHTypa AN UMPKYNAUUM MOIOLLIEro pacTBopa Mo NyTh «EMKOCTb - Hacoc - MeMm-
OpaHHbI BNOK - EMKOCTbY.

an3HaKM 3arpsA3HeHuns.

e  CHWXeHne Npon3BoaMTENbHOCTN MeMOpaHHbIX 3NEMEHTOB A0 BeNUYMHbI, MeHee 80% OT Havarnb-
HoW;

e [lepenas faenexHus Ha memGpaHHOM Grioke yBenuunsaeTcs Gonee, yem Ha 1-1,5 kr/cM? Ha ogHy
cTyneHb (MaHomeTpbl M1-M2, M2-M3, M3-M4);

e 3Hau4MTenbHO yBENMYUNach 3NeKTPONpPoOBOAHOCTb hUbTPaTa;

e CenekTMBHOCTb MeMbpaHHoro 6noka ynana go 90% (unu Huxe).

Ecnn nosBnnmMcb cCUMNTOMbI 3arps3HeHUs, peKoMeHAyeTCa NpoBOAUTL pereHepaunio MeMbpaHHo-
ro 6noka. PereHepauus - 310 o6paboTka MemMBpaHHbIX 31IEMEHTOB MOIOLLMM CPEACTBOM, YAANSALWMM C UX
MOBEPXHOCTU HAKOMMBLUMECS OTMOXEHMS. 3Ta npoueaypa No3BonseT NnogaepKuBaTh 3asBleHHblEe Xapak-
TEPUCTUKN YCTAHOBKM U NPOANMUTE CPOK CIyObl MEMOPaHHbLIX 311IEMEHTOB.

PereHepauunsa npoBoanTtca B ABa-Tpu dTana. Ha nepeBoM aTtane movika MeMOpaHHbIX 9N1EMEHTOB
OCYyLLieCTBMSETCA KUCMbIM pacTBOpoM Tuna B. Ha BTopom sTane wenoyHelM pactBopom Tuna A. [MNpu
HeobxoaMMOCTV Aanee Ae3nHUUMpYOLWUM pacTtBopoM Tuna C (CM. MHCTPYKLMIO BioKa XMM. MOWKHN).

I'Iopnp,ox npoBeneHus pereHepauuvn.

BHauyane Heobxogmmo npurotoBuTb Tpebyembll ob6bem Mmotowero pactsopa tvna B B emkocTtu
Groka XMMM4Yeckon MOMKK. [1ns MpUroToBneHMs pacTBopa XenaTenbHO UCMoNb30BaTb AUCTUITIIMPOBAHHYIO
nnu obecconeHHyto Bogy. O6bem MotoLLLero pactTBopa Anst XMMUYeckon mMorikn membpaHHoro 6noka RO6-
8040 — He meHee 240-250 n.
[anee cnegyeT BbINOMHWTL CreayoLmne onepaumu;
o  O6GecTouUTb YCTAHOBKY, BbIKIOYMB NAKeTHbIM BKNOYaTenbQS1;
o [lepekpbiTb NOgavy BoObl HA YCTAHOBKY, 3aKpbIB KpaH K1;
o [logkniounTb LWINAHr OOHUM KOHLOM K BbIXO4y Ha OIlOke XMMWYECKOW MOWKM, a OPYTMM KOHLOM K
BXoay kpaHa K2;
o [logcoegnHnTb ABa Opyrvx WaHra K Beixogam kpaHoB K3 u K5, a apyrve KoHUbI LINaHros coeau-
HUTb C EMKOCTbIO C MOKOLLMM PacTBOPOM (B BIIOKE XMMWUYECKON MOWKHN).
3akpbITb KpaHbl K4 1 K6;
OTkpbITb KpaHbl K2, K3, K5;
e Bknountb Hacoc Ha Groke XMMU4eckow Mowiku. [pyM 3TOM HACOC Ha4yHET MpPoKa4YMBaTb MOOLLUIA
pacTBOp MO 3aMKHYTOMY KOHTYPY M3 EMKOCTU Yepe3 MeMOpaHHLIN 610K 1 06paTHO B EMKOCTb Ye-
pe3 oTkpbITble KpaHbl K2, K3, K5.

lMocne 3aBepLUEHUs] XMMUYECKON MONKM MeMOpaHHOro 6oka kaxabiM Tunom pacteopa (A, B n C),
BECb NPOMbIBAEMbIA KOHTYP, C KOTOPbIM KOHTaKTMPOBas MOKLLMIA pacTBOp, HE0H6X0AMMO NPOMbITL YACTON
BOZION.

6. KOHCEPBALNA YCTAHOBKU

Ecnu npegnonaraetcs, 4To ycTaHoBKa He Oyaet paboTaTte gonblue 5-10 gHen, Heo6xoaMmo cHava-
na obsasaTenbHO NPOBECTU XMMUYECKYIO MOWKY MeMbpaHHoro 6roka, a 3atem ee 3akoHcepBMpoBaTb. KoH-
cepBauyus C UCMOMb30BaHNEM KOHCEPBUPYIOLLEro pacteopa Tuna D npoBoauTcs no npouenypam, N3rnoxeH-
HblM B pasgene «PereHepauus». KoHcepBaumio criegyeT npoBoautb B TedeHne 30 MUHYT, nocre Yero Bbl-
KIM4YMTb Hacoc B1oka XMMUYECKON MOVKW, 3aKpbiTb KpaHbl K2, K3, K5.

BHumaHue! Neped nyckom ycmaHo8KU He0b6X00UMO OmMMbImMb MeMOPaHHbLIE 37IEMEHMbI OM KOH-
cepeaHma.
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7. BOBMOXHbIE HENONAOKUA K CNOCOBbl UX YCTPAHEHUA

HeuncnpaBHOCTb

Bo3moxHas npu4nHa

Cnocob ycTpaHeHus

1. Peskoe yBenuyeHue npounsso-
OUTENbHOCTU  YCTaHOBKM  Npw
yXyALLIEeHUN KayecTsa BOAbI.

1. HapyweHa repMeTU4HOCTb
coeguHeHust MembpaHHoOro
3M1eMEHTA C KPbILLKOW Kopnyca.
2. MNoBpexaeHa membpaHa py-
JIOHHOTO 3MEMEHTA.

1.3ameHnTb YyNNnoTHUTENIbHOE
KOonbLO.

2.3aMeHUTb MemMbpaHHbIv ane-
MEHT.

2. 3HaunTenbHoe (bonee 4yem Ha
20 %) CcHwkeHWe npousBoau-
TENbHOCTU.

1. OcagkoobpasoBaHue Ha ce-
NEKTUBHOM CIioe MeMbpaHsbl.

1. NpOMBITE PYMNOHHbIE 3MEMEHTbI
COrnacHoO MHCTPYKLMM MO 3KCnya-
Tauumu.

3. Pe3Ko CHM3MMOCb Ka4ecTBO
dunsTparta.

1. OcagkoobpasoBaHue Ha ce-
NEKTUBHOM cloe MemMbpaHbI.

2. MNoBpexaeHa membpaHa ane-
MeHTa.

1. NMpoMbITb MEMOPaHHbIE ane-
MEHTbI COTMacHO MHCTPYKLMW.
2. 3amMeHnTb MemMbpaHHbI ane-
MEHT.

4. He BKkoyaeTcq ycTaHOBKa.

1. NapameTpbl NUTalOLLEN 3NeK-
TPOCETU HE COOTBETCTBYIOT Tpe-
OyeMbim.

2. HaxaTta kHomnka aBapuiiHom
OCTaHOBKMW.

3. HakonutenbHas eMKOCTb
dunbTpaTta 3anofHeHa BOAON.
4. HepgocTtaTo4Hoe gaBreHune
BOAbl Ha BXoAe B YCTAHOBKY

1.Cm. rnaBa 3

2. BepHyTb KHOMKY aBapuinHom
OCTaHOBKM B OTXaToe COCTOSIHNE.
3. JoxpaTtbCs CHWKEHNST YPOBHS
dunsTpaTta B EMKOCTN.

4. ObecneunTtb nogady Heobxoau-
MOro KonmyecTsa BOAbl Ha ycTa-
HOBKY.

5. lNoput namna «ABAPUAy.

1. Haxkata kHonka aBapuiiHom
OCTaHOBKMW.

2. BblkntoyeH unu cpabotan ot
neperpysku aBToMart 3aLuTbl
Hacoca.

1. BepHyTb KHOMKY aBapuinHomn
OCTaHOBKM B OTXKaToe COCTOSIHME.
2. B3BecTu aBTOMaT, YCTpaHUB
NpuynHy cpabaTbiBaHMS.

6. Muraet namna «ABAPUA»

1. HepoctaTo4yHoe gaBneHune Ha
BXO[e B YCTaHOBKY.

2. [NoBbllLEHHOE OaBrieHne Ha
BbIXO€ Hacoca.

1. O6ecneunTb Nogady Heobxoam-
MOrO KOonmM4yecTBa BOAbl Ha ycTa-
HOBKY.

2. OTKpbITb BEHTUIb B2.

8. ANNIEKTPOBE30INACHOCTb

8.1. YcraHoBka nogkrntodaetcs k cetn ~380 B, ¢ yactoton 50 'L, 1 K KOHTYpPY 3aLLMTHOro 3a3eMreHus.
8.2. Kateropuueckun 3anpeluaeTcs OTKpbiBaTb ABepuy 6roka ynpaBneHus, He OTKIIOYMB 3MeKTponuTaHue

yCTaHOBKU BbIkMtoyatenem QS1.

8.3. 3anpeu.|,aeTC$| CHMMaTb KPbIWKWN pene OaBleHusd, anekrpoaBuratend, KaTywKu 3NeKTPOMarHUTHbIX
KnanaHoB, HE OTKITHOYMB YCTAHOBKY OT 3JIEKTPONMUTaHUA.
8.4. 3ar|pe|.|.|,aeTcsl npon3soanTb CaMOCTOATESbHbIN PEMOHT SJ'IeKTpI/ILIeCKOIZ CXeMbl YCTaHOBKWU nepcoHarny,

He npolueaLemMy obyyeHue.
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9. TAPAHTUUHbIE OGA3ATENbLCTBA

Mpepnpuatne-nsrotosutens OO0 "AkeBatopus” (rpynna komnaHuin "lensep”) rapaHTMpyeT cooT-
BETCTBME YCTAHOBKM AN MonyyYeHus obecconeHHon Bogbl cepun "Tensep” Tmna RO TpeGoBaHusm TY
3697-005-48981941-02.
1.[@apaHTMIHBINA CPOK HAYMHAETCA CO OHSI NPOAaXM NOTPebUTento, yKasaHHOro B JAHHOM PYKOBOACTBE.
2.MMo ycnoBuam rapaHTum npogasel, obs3yeTcs B TedeHun 12 mecsieB ¢ MOMEHTa Npogaxu obopynosa-
HWUsi NPOBECTM 3a CBOW CYET PEMOHT UMM 3amMeHy NtoboI YacTu yCTaHOBKM, KOTopasi OyaeT npuaHaHa ge-
dekTHOM MO Mpu4YMHe Adedekta matepuana unm usrotoBneHusa. Cpok OencTBUSA rapaHTURHbBIX 00sA3a-
TENbCTB HE PacnpoCTpaHAeTCs Ha CMeHHble PUIbTPYIOLLNE 3NEMEHTHI.
3.MapaHTusa npusHaeTca AeNCTBUTENBbHOW TOMBKO MpU NpeabsBeHnn AaHHOro pyKoBOACTBa NO 3KCnya-
Tauuu ¢ OTMETKOW O AaTe NpoAaxu 1 LTamnom npojasLia.
4.[apaHTua Npu3HaeTcst AENCTBUTENBHON TONMBKO B TOM Chny4vae, ecnv ToBap OyaeT npusHaH Hewucrpas-
HbIM NPW OTCYTCTBMM HapyLLUEHUS NOKynaTtenem npasBui UCNOMb30BaHUA, XpPaHEHNS U TPaAHCNOPTUPOBKN,
OEVCTBUS TPETLUX NNLL UM 0OCTOSATENBCTB HENPEOLONTMMON CUTbI.
5.MapaHTuen He npeaycmaTpuBaloTCa MPETeH3UN Ha TeXHUYecKue napameTpbl ToBapa, €Crv OHW Haxo-
OaTCcA B npefenax, yCTaHOBIEHHbIX NU3rOTOBUTENEM.
6.MapaHTuHOe obCnyXMBaHWE HE MPOU3BOAUTCH B OTHOLUEHUWM YacTen, oOnagarolimx MOBbILLEHHBIM U3-
HOCOM MY OrpaHNUYEHHbLIM CPOKOM UCNOSb30BaHUS.
7.MpexaeBpeMeHHbIN BbIXO U3 CTPOSA 3aMeHsieMbIX YacTen usgenns B pesynbtate Ype3MepHOmn 3arpsis-
HEHHOCTW BOAbl HE SIBMSIETCSA NPUYUMHOWN 3aMeHbl UM BO3BpaTa U3genus nnmn saaMeHsieMblX YacTen.
8.MapaHTusa cuntaeTcsd HeOenCTBUTENbHOW, eCnu MMen MecTO HeCaHKUWMOHWPOBAaHHbIA AOCTyn And pe-
MOHTa, MogudvKaumm n opyrnx N3MEHEHUI KOHCTPYKLMW, NPU NOBPEXOEHMSAX, BbI3BAHHbLIX HEMPAaBUITbHbLIM
NCMNOSb30BaHNEM, HapyLUEHMEM TeXHW4YecKkon 6e30MacHOCTU, MEXaHU4YeCKMMWU BO3OENCTBUMAMU U aTMO-
chepHbIMU BIIMSIHUSAMMU.

9.B cnyyae npusHaHWM rapaHTUM HEOENCTBUTENBbHOW, Mokynatenb 00s3aH BO3MECTUTb NMpoAaBuy Bce
pacxofbl, NMOHECEHHbIE UM BCNEACTBUNE NPeAbABEHNss HEOOOCHOBaHHOW NPETEH3NN.

10. TPAHCNOPTUPOBKA U XPAHEHUE

10.1 TpaHCcnopTUPOBKA YCTAHOBKM OCYLLIECTBNSAETCS BCEMU BUOAMU TPAHCNOPTHBLIX CPEACTB B COOTBET-
CTBUU C NpaBunamMm NepeBo3Ku rpy3os, AENCTBYIOLLNX HA AaHHOM BUAe TpaHcnopTa.

10.2 lMNorpyska 1 BbIrpy3ka yCTaHOBKM OCYLLLECTBMSETCH C MOMOLLLIO MOrpy3ymka.

10.3 [Ins TpaHCNOPTUPOBKN BHYTPWU MOMELLLEHUI yCTaHOBKA CHabeHa konecamu.

10.4 XpaHeHne yCTaHOBKU OCYLLLECTBIISIETCA B OTanMBaeMbIX U BEHTUNMPYEMbIX MOMELLEHUSAX C Temne-
paTtypon He Huxe 0 °C.

11. KOMMJEKT MOCTABKH

11.1 YcTtaHoBka «['ensep RO6-8040» — 1 wr.

11.2 MembpaHa obpaTtHoro ocmoca 8040 — 6 .

11.3 AwmK TapHbIv — 1 WT.

11.4 PykoBOACTBO MO MOHTaXy M dKcnnyataumm — 1 wr.
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12. CBUAETEJIbCTBO O NMPUEMKE
YcTaHoBka Ans nony4veHus obecconeHHon soapl "Mensep RO6-8040",

3aBoAackon Homep - Ne RO6.8040.S , COOTBETCTBYET TexHu4eckon gokymeHTauumn TY 3697-005-
48981941-02 v npusHaHa rogHon Ans aKcnnyataumn.

[ara Bbinycka:

MNoanucn nuu, OTBETCTBEHHLIX 3a NPUEeMKy

AppecnpeanpuaTtusa-usrorosutensa: POCCUA, OOO0“AKBATOPUA”
191036, r.CaHkr-lNeTepOypr, yn.FoH4yapHasn, 10. Ten/cakc:+7(812)605-00-55,
office@geizer.com, http://www.geizer.com 16




NMPUNOXEHMUE 1

MacnopTHasi NPOU3BOANTENBHOCTL YCTAHOBKU (Qz2s ) paccuuTbiBAaETCS MPY TEMMepaType UCXOLHO
BoAbl 252 °C. Mpw NOHMXEHUM TemnepaTypbl UICXOAHON BOAbI NPOU3BOAMUTENBHOCTL YCTaHOBKM NaaaeT.

t, °C Kr t, °C Kr t, °C Kr t, °C Kr
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
5,562 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

3aBopackue HacTpPoOMKKM KoHTponnepa Mitsubishi.

YctaHoBka 'ensep RO6-8040 ynpaensetca koHTponnepom Mitsubishi ¢ 3anncaHHon B Hero npo-
rpammoii. Nonb3oBaTenb He UMEET BO3MOXXHOCTU BHOCUTbL M3MEHEHMS B Nporpammy unu ctupatb ee. Oa-
HaKO MMEEeTCs BO3MOXHOCTb M3MEHSATb 3aBOACKME HACTPOMKM MO ANUTENBHOCTM TEX WMAW MHbLIX 3anpo-
rpaMMUpPOBaHHbIX onepauuni. [1ns BHECEHUS TaKMX UBMEHEHUI, a TaKKe ANs OTCMEXUBaHUSA PEXNMOB pa-
0OTbl YCTAHOBKM C MOMOLLIbIO KOHTPOSINIEPa COCTaBMIEHO HACTOSLLIEE NPUNOXKEHNE.

KoHTponnep BkntoyaeTcst B paboTy cpa3sy nocrie nogadv NUTaHus Ha YCTAHOBKY MpW BKIIOYEHUM aBTOMa-
Ta QF1. Npu aTOM Ha 3kpaHe KoHTponnepa nosienaetca Hagnucb «FTEUM3EP RO6».

Bo BpemMA pa6OTbI YCTAHOBKM MOXHO NOCMOTPETb UMK N3MEHUTb HaCTDOIZKVI cneaywmx napameTpoB:

Onepauus HasHayeHune onepauun anst paboTbl yCTaHOBKM HacTtpoiika no ymonyaHumio
Bpems nycka Bpewmsi, HeobxoamMmoe Hacocy ans Habopa AaBneHus 5 cekyH
npw nycke.
YacTtoTa WHTepBan mexay npoMbiBKamu 30 MUHYT
MPOMbIBOK
Bpems OnuTenbHOCTb NEpNONHECKMX MPOMbIBOK. 15 cekyHA
MPOMBbIBKMU
Bkn/Bbikn BkntoyeHme/BbIKMOYEHE NEPUOANYECKNX MPOMbIBOK. 1
MPOMbIBKU 0 — NPOMBIBKM BbIKIOYEHbI

1- NMPOMbIBKW BKITHOYEHbI

YcTaHOBMNEHHbIe ANUTEeNbHOCTHU onepauuﬁ ABNATCA TUNMNYHbIMU OANA paﬁoTbl YCTaHOBKMU B
6onbLINHCTBE cny4aes. I'IoaTomy He peKkomeHayeTCA CUINTbHO UBMEHATb 3TU 3HaYeHUs.

MN3meHeHMe HacTpoek KoHTponnepa Mitsubishi.

[N BXoga B peXmMm HACTPOVKM HYXXHO HaxaTb U yaepKnBaTb OKomo 1 cek. KHOMKY @ Ha naHenu KoH-
Tponnepa.

Ha akpaHe nosiButcs Tekyllee 3HaveHne napameTpa BPEMA MYCKA.

C nomoLLIbH KHOMOK @ n @ Ha naHesnn KoHTporsiepa MOXXHO NSMEHUTb 3TO 3HA4YEHMUE Ha XeJlaeMoe.

lNocne nameHeHns napameTpa HaXmmMaeMm KHOMKY ‘= ana 3anncm HoOBOro 3Ha4eHu4.

UT06bl U3MEHUTL OpYrne napameTpbl, HyXKHO NEPENTU K HUM, UCMOMb3Ys KHOMKM ®@ Ha NaHenu KoH-
Tponnepa. MNMepeknoyeHne napameTpoB NPOUCXOONT MO KPyry.

Bpems nycka

© ®

YacToTa npoMbIBOK

© ®

BpeMﬂ NMPOMbIBOK

© ®

Bkn/BbIKIN NPOMbIBKU

© ®

Bpems nycka
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N3meHsem Hy)KHbIVI napamMmeTp KHONKamMmun @ n @ .

Mocne nameHeHus napamMmeTpa HaXXnmMmaem KHOIMKY ‘I Aangd 3anncn HoBoro 3Ha4eHu4.

Nocne Bcex caenaHHbIX U3MEHEHWIN BbIXOAMM U3 pexunva HaCTDOIZKVI HaXXaTthnem KHOIMKN @ .

19



Fu.qpaBaneCKaﬂ CXeMa yCTaHOBKM.

M1 PO1

?

ucxoaHas
Boga K1 :D
r— . 2
OK1

3K1

OKZY

NMPUNOXEHUE 3

A\

PO2 M2

oBopoTHasa NuHWA G)euupkynﬂuua)

M4

M5 P1
@ R0

2

@[

M35-6
L] K6 P2 KOHUEHTpaT
> < >
B2
M3
MO34  — @ {J<}
> KC1
< K4 P3 dunuTpaT
M312 | > —< (D—

H1

Y

K2

BX04 AnA
XUM.NPOMbIBKA

H1 — Hacoc BbICOKOro AaBneHus
OK1 — OK2 — oGpaTHble knanaHbl
P1 — potameTp 060pOTHOW BOAbI
P2 — potameTp KOHUEeHTpaTa

P3 — potameTp cunbTparta

K1 — K6 — wapoBble kpaHbl

OK1 — anekTpoMarHUTHbIV KnanaH Ha Bxoge
KC1 — kpaH ¢ cepBONpMBOAOM (NNHMSA rMApPaBAMYECKON MPOMbIBKW)
M1 — maHomeTp «Bxopa B ycTaHOBKY»
M2 — maHomeTp «Bxog Ha 1 cTyneHb membBpaHHOro 6roka»
M3 — maHomeTp «Bxog Ha 2 cTyneHb MmembpaHHOro 6roka»
M4 — maHomeTp «Bxog Ha 3 cTyneHb MmembBpaHHOro 6roka»

M5 — maHomeTp «Bbixog n3 membpaHHoro 6roka»

PL1 — pene HM3Koro gaereHns
PL2 — pene BbICOKOro AaBreHns
B1 — perynupoBoyHbIi BEHTUNb «Pacxog o60poTHOM BOALI»
B2 — perynupoBoYHbIV BeHTUMNb «Pacxo KoHLeHTpaTa»

M31 — MO6 — MeMOpaHHble 3NEMEHTbI B KOpnycax

BLIXOAbL ANA
XUM.NPOMBIBKM
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