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1. OBLLAA XAPAKTEPUCTUKA YCTAHOBKH

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

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

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

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

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

TexHu4yeckas XapakTepucTuka yCTaHOBKMW.

e TemnepaTypa MCXOAHOW BOAbI — 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 MwuvHumanbHoe gaBrneHue BxogHow Bogbl — 1,5 bar

¢ MakcumanbHoe aaBneHme BxogHon Boabl — 5 bar

e [abaputHble pa3mepsbl: BbicoTa — 1700 MM, rnybuHa — 800 mm, wnpuHa — 2700 Mm
e Pabouyee paBneHne —8 — 12 atm

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 yctaHoBku — okono 500 kr

*[pousgodumernibHOCMb cucmembl U nompebreHue UcxodHoU 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. BennunHa nokasarens
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. CogaepxaHune KpemMHus, Mr/n He Gonee 1,0

lMpumeyaHue. Npu obweli MmuHepanusayuu ucxodHol 8odbl bonee 2000 ma/n 8bix0dHbIE Na-
pamempsbl ycmaHo8KU Mo2ym 3aMemHO omsiu4yambsCsi Om 3asiefieHHbIX 8 nacriopme. B amom
cnydae Oris ymMOYHEHUsT 8bIXOOHbIX rapamMempo8 ycmaHoeku Heobxodumo npedocmasumb
MOJIHbIU aHanu3 UcxoOHOU 800bI.



2. KPATKOE ONMMCAHUE YCTAHOBKH

unbTpaT  KOHUEHTpaT PO1, PO2
Bnok ynpaeneHus K4 T T / /
. Y B

K2

MembpaHHbIn
Bnok

ncxoaHas
Boga

Hacoc BbiCOKOro OK2
nasneHus

Puc.1 O6wun Buag ycTaHOBKM.
O6wuMin cocTaB yCTaHOBKM:

YcTtaHoBka obpaTHOro ocmoca cepum "l'ensep” coCcTouT U3 crneayoLmx anemeHToB (puc.1):
o MembpaHHbI 6M0K;

Hacoc Bbicokoro gaBneHus;

Bnok ynpaeneHus;

KoHTponbHo-n3mepuTensHble npnbopbi;

3anopHo-perynupyollasi apmaTypa.

MeMOpaHHbI 610K NpeAHa3HadeH ansa obecconnBaHnsi BoAbl HA OCHOBE sIBNeHMs1 06paTHOro oc-
MOCa M COCTOMT M3 YETbIPEX 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 3Ha4YeHUs1, HeobXoAMMOro A1 HopMarnbHON paboTbl MEMOPAHHBIX 3IIEMEHTOB.

AneKkTpoMarHuTHbIM knanad 9K1 nepekpbiBaeT nogady Boabl Ha BXOAE B YCTAHOBKY.

KpaH K1 nepekpbiBaeT Bo4y Ha BXOAE B YCTaHOBKY.

KpaHbl K2, K3 1 K5 cnyxaT ana nogayum v cnvea MOKLLEro pacTBopa Mpu XMM. MPOMbIBKE MEMOPaH.
Mpn HopManbHOW paboTe yCTaHOBKU 3TU KPaHbl AOMKHbI ObITb 3aKpbIThi!

KpaH K4 3akpbiBaeT maructpanb unbrpara npu XMm. NpomMbiBKe, YTOObI n3bexaTb nonagaHus Moto-
Lero pacteopa B E€MKOCTb ounbTpaTa. Bo Bpemss HopMmanbHOW paboTbl YCTaHOBKM AOIMKEH ObITb OT-
KpbIT!

KpaH K6 3akpblBaeT MarMcTpanb KOHLEeHTpaTa npu XuM. NpoMeiBke. Bo Bpems HopManbHOM paboThbl
YCTaHOBKU AOITKEH ObITb OTKPbIT!

Pene nasnenuns P11 n P12, npegHa3sHayveHbl 45151 KOHTPOS JaBNeHWs, pa3BuBaeMoro HacocoM.

O6partHbin knanad OK1 cnyxut ana obecneyeHns 3agaHHOro HanpasfeHUst Toka Boabl B 060poT-
HOW NnHUK — OT BeHTUNA B1 1 potameTpa P1 k BxoA4y B Hacoc.




O6partHbin knanaH OK2 cnyxut ans npeaoTBpalleHrst o6paTHOro Toka BoAbl nepen MembpaHHbIM

6rokom.

M1 M2 M3 M4

Puc.2 MNMaHenb maHOMeTpPOB.

MaHomeTp M1 cnyxuT ans onpegeneHns BXOAHOro AaBneHus BoAbl. [nanasoH nsmepeHui — oo 7
aTMm. Mpun paboTe yCcTaHOBKM M3 HAKOMUTENbLHOW EMKOCTU AaBeHNe No MaHoMeTpy M1 paBHO Hyrto.

MaHomeTp M2 KOHTpOnMpyeT BXOAHOE AaBneHue Ha cTyneHb 1 membpaHHoro 6mnoka, cocTosiLyto
13 MemMbpaHHbIX aneMeHToB M31-M32.

MaHomeTp M3 KOHTpPONUPYeT BXOOAHOE AaBreHME Ha CTyneHb 2 MeMOpaHHOro 65oka, CoOCTOSILLYIO
13 memMOpaHHbIX anemeHToB M33—-M34.

MaHomeTp M4 KOHTPONUPYET AaBleHME Ha BbIXOAe U3 MembpaHHoro 6roka.

Mo nokasaHuam MaHOMETpPOB (nepenap, D,aBﬂeHVIFI) onpegendaeTcda crteneHb 3arpA3HEeHHOCTU MeM-

OpaHHoro 6noka. [lnana3oH namepeHuin MaHomeTpo M2-M4 — go 15 aTtm.

P3 P1 P2

KC1

B1 B2 B3
Puc.3 PoTtameTpbl U BEHTUNU

BeHtunb B1 cnyxuT ans perynvpoBku paboyero aaBneHuns 1 pacxoda Boabl B Marucrpanu pe-
umpKynsuum (obopoTHasi Boga).
BenTtunb B2 cnyxut gna perynupoBku paboyero AaBneHust u pacxona BoAbl B MarucTpanm KOH-

LeHTparTa.
BeHTtunb B3 crnyxuT anga perynvpoBK/ AaBNeHUs B peXXMMe rmapaBfinyeckon NPOMbIBKU.

PotameTtp P1 cnykvut Ansg KOHTpONsa notoka 000pOTHON BOAb! (peunpKynsaumum).
PotameTp P2 cnyXuT ons KOHTPOSsS NOTOKa KOHUEeHTpaTa.
PotameTp P3 cnyXuT Ans KOHTPOMs NpOU3BOAUTENBHOCTM YCTAHOBKU MO hunbTpaTy.

KpaH ¢ cepsonpuBogom KC1 npegHa3sHa4dyeH ana npomMbIBKU MeM6paHHOFO ©6noka 6onbLMM NOTO-
KOM BOAbl.




KpaTkoe onucaHue paboTbl yCTaHOBKM.

Boaa n3 6noka npeaBapuTenbHON NOArOTOBKM NOAAETCA Ha BXOA B YCTAHOBKY 0OpaTHOro ocmoca
M Janee Ha Hacoc, nosblawWwmn gasnenne. lNog naBneHmem okono 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 4aCTUYHO OYULLIEHHYIO OT PacTBOPEHHBLIX MUHEparbHbIX COMew) U KOHLeHTpaT (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).

KoHLeHTpaT YacTU4HO CrivBaeTcs B APeHax, a Apyras ero 4yacTb HanpasnsieTcs Ha BXOA4 Hacoca
no obopoTHow Maructpanu. Hanuuve oGOpOTHOW MarvcTpanu NO3BOSSIET 3KOHOMUTb [OPOroCTOSILLYO
NOArOTOBIEHHYID BOAY 3a CYET BTOPMYHOIO WUCMONb30BaHMS KOHUeHTpata. OgHako 3Ha4yuTenbHbIN BO3-
BpaT 060pOTHOM BOAbI HA BXO B HACOC yXyALIAET Ka4eCcTBO NosnydaemMoro cdunbtpaTa.

dunbTpaTt (obecconeHHas Boga) NocTynaeT HENOCPEACTBEHHO NOTPEOUTENO UNKn 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:
- NAaKeTHbIN BbIKMoYaTenb QS1 cnyXuT Ans NoAayvn 3NeKTponUTaHUS Ha YCTaHOBKY;

- namna «CETb» 3aropaeTcsa npu nogade Ha 6rnok ynpaBneHus nutawoLlero HanpsikeHus ~220 B u Bknto-
YeHHOM aBTOMaTU4eCKOM Bbikntovarene QF1;

- namna «YPOBEHb» 3aropaeTtcs npu nocTynneHnn ¢ BHELWHUX AaTYMKOB YPOBHSA paspeluaroLlimx curHa-
nos;

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

- namna «ABAPWA» 3aropaeTtcs B criydyae HelwTaTHOM OCTaHOBKM CUCTEMBI;
- kHonka «[MYCK» npefHa3sHavyeHa Ons BKMOYEHUS YCTaHOBKY;
- kHonka «CTOIl» npegHasHayeHa Ans BbIKITHOYEHWS 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 3aMblKaHWs B LEMKW yrpaBreHuns.

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

- pene KoHTponsa HanpsbkeHnsa KV1 — oTkniodaeT 6rok ynpaBneHusa 1, criefoBaTernbHO, OCTaHaBnvBaeT
YCTaHOBKY B Criy4ae:
e MponagaHus O4HOW U3 a3 BHELUHEN TpexdasHOWN 3NeKTPUYECKOon ceTy;
e MOBbILEHUS UMK MOHWKEHUSA 3HAYEHUS HanpskeHus Bonble, 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), @ Takke AOMOMHUTENbHBIX YCTPOWCTB, HE BXOOSALUMX B KOM-
NAeKTaumo yCTaHOBKN (4aTUYMKM YPOBHS).



3. NOAIroTOBKA YCTAHOBKWU K PABOTE

YcTtaHoBKa 06paTHOOCMOTUYECKUX MEMOpaH.

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

M3Bneyb cTONOpHbIE KOMbLA KPbILIEK U3 Ma30B B KOpMycax;

M3Bneub BCe KpbILWKM U3 KOpnycoB. KpbIlwku gepxatca B Kopnycax o4eHb NNoTHO, 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 U3 kopnyca (no HanpasneHuio BoAabl)!

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 MpucoeuHUTbL BTOPYD MembpaHy M MpOTONKHYTb COOpKYy 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 COXPAaHHOCTU 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! 3arosiHeHbl KOHCEP8aHMOM.

MoakntoyeHne yCTaHOBKM.

YcTaHoBKY cnefyeT pasmectTutb B yAoOHOM MecTe Tak, YToObl ANWHBI BXO4HOrO TpybonpoBoaa

ObINO 4OCTATOYHO ANst MOOKMYEHNUST K UCTOMHUKY BOAOCHabXeHMs, a TpybonpoBoa KOHLUEHTpaTa MOXHO
ObINO NOAKNIOUYUTL K kaHanusauun. MNpy BHELLHEM OCMOTpe YCTaHOBKM ybeauTbcs B OTCYTCTBUM MOBpe-
XOEHWI KopnycoB, MOKNX TPyboNpoBOAOB U APYrMX COCTaBMSIOLLNX YaCTEN.

[ns 3anycka ycTaHOBKM Heo6xoanMmo:

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

CoeanHnTb BbIXO4 NUHMM unbTpaTa ¢ EMKOCTLIO YACTOM BOAbI.

Heobxooumo obecneuntb LOCTATOYHYK MPOMYCKHYH CMOCOOHOCTb NMWHMU LpeHaxa, MOCKONbKY
MOTOK KOHLIEHTpaTa npu pabote ocMoca MOXeT npeBbiwaTh 4 M3/4, T.e okono 70 n/MuUH, a B KOPOT-
K1 NPOMEXYTOK rmapaBnnyeckon npombiBkn — 120-150 n/MuH.

MooknounTe BHELWHWE faTymkn ypoBHS SL1 u SL2 k knemmam 1-2 n 3-4 knemmHoro 6roka
(pnc.6), cHAB NepeMbIyKy;



SL1 SL2

fNycran Monxasn

He nycran He nonuaﬂl

SL1 - HWKHMIA gaT4YmK ypoBHS BydepHoi EMKOCTM (Nnepea 0CMOCOM)
SL2 - BepxHWUIA AaT4MK YPOBHSI (OMHULLHOM EMKOCTK (Nocne ocmoca)

Puc.6 MopaknioveHne AaTYUKOB YPOBHS.

o [logkniountb anekTponutaHue (puc.7) k 6roky ynpaenexHus. MuHumansHoe cevyeHne nutaroLwero
kabensa - 5x1,5mMm2. dasHble npoBoAda nogknoyarTces Kk knemmam 1L1, 3L2, 5L3 nakeTHoro Bbl-
kntoyatena QS1 (BHyTpu 6rioka ynpaBneHusl), NPOBOAA HENTPAnM MU 3a3eMIIEHNS - COOTBETCTBEH-
HO K wunHamMm N n PE;

L1
L2
L3

Puc.7 MopknioyeHue ANeKTponuTaHua.

Mocne nogkmyeHns aneKkTponuTaHns Heobxoaumo ybeauTbCs B COOTBETCTBUM MapameTpoB MUTAKOLLEN
ceTn Tpebyembim (380 B). Ong aTtoro:
e  BxnounTb NakeTHbIN BbikNtoyaTens QS1 Ha 6okoBoN cTeHke Brioka ynpaBneHus;
e Bkmountb aBTOMaT QF1 B Onoke ynpasnenus. Mpu aTom aBTOMAT 3awWmuThbl Hacoca QF2 pon-
XeH ObITb BbIKNto4eH!
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Mpun ycnoBuM COOTBETCTBUS NapaMeTPOB aneKTpoceTn Tpebyembim 3aroputcs 6enasa namna «CETb»
Ha nNaHenu yrnpasneHus.

Ecnu namna «CETb» He ropuT, Heo6X0AMMO YTOYHUTbL, Kakol M3 NapamMeTpoB TpéxdasHoro Hanps-
XEHUS He COOTBETCTBYET HOpMme. OTO MOXHO caenatb C nomoulpto perne HanpsbkeHns KV1, Ha naHenu
KOTOPOro MMeEeTCs HECKOMbKO 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 oguH (MnnM HECKOMbKO) M3 3TUX CBETOAMOOO0B, HEO6XOOUMO NPUBECTU B
HOpMY NUTaloLLIee HanpsXXeHve, npeasapuTenbHO 06eCTOUMB YCTaHOBKY.

Mpn HenpaBunNbHOM YepeoBaHUK ha3 OCTATOYHO MOMEHATb MecTamMu nobble 2 dha3HbIX NPOBO-
Aa, NOAKIMYEHHbIX K MakeTHOMY BblkrnovaTento QS1.

3anonHeHue yCTaHOBKU BOAOW.

CnepyeT ocyLleCcTBUTb NepBOHaYanbHOe 3anofiHeHNe YyCTaHOBKM BOAOW Nepef ee nepsbiM 3anyc-
KOM AN yaaneHus Bo3gyxa U3 cucTeMbl. 3anonHeHwe crnegyeT OCYLeCTBASATb €CTeCTBEHHbIM HanopoM
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 — 3aKpbITb;
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 3anofiHeHMs Hacoca BOAOW, 3aBepHYTb NpobKy Bo3gyxocbpocHuka (puc.8);
e BbIKMOYNTL aBToMat QF1 (YnpaBneHune), CHATb NepemMbIyKy € knemm 1-14!!!

OTKprTb ansa 3anonHeHuns
Hacoca Bogown

Puc.8 Npobka Bo3ayxocOpocHukKa.
MepBbIi 3anycK U NPOMbIBKA YCTAaHOBKM.
[lns nepBoro BKIOYEHUSI YCTAHOBKW HYXXHO:

OTkpbITb KpaH K1, nogas BoAy Ha yCTaHOBKY;
OTkpbITb KpaH K5 1 coegmHuTb ero ¢ kaHanusaumen (ToNbKo Ha BPeMsi NPOMbIBKM);
[MoNHOCTBIO OTKPLITL BEHTUNb B2 (KOoHUEHTpaT);
KpaHbl K2, K3, K4 — 3akpbITb;
KpaH K6 — OTKpbITb;
BeHTnnb B1 (06opoTHas BoAa) — NOMHOCTLIO 3aKPbITh;
BknounTb nakeTHbIN BbikrtodaTens QS1;
e Bkniountb aBTOMaTMyeckne BoiknoyaTenu QFL n QF2.
HormxHbl 3aropeTtbes namnbl « CETb» n «YPOBEHb». Ecnun ungukatop «YPOBEHb» He cBeTuTtcs, 3Ha-
YUT, PA3OMKHYTbl KOHTaKTbl 4aTYMKOB YPOBHS, MOAKITHOYEHHBIX K Knemmam 1-2 (T.e. nofiHa éMKOCTb YNCTOM
BOAbI).



Haxnmaem kHonky «IMYCK». [JomkeH BKNOUMTLCA Hacoc u 3aropetbes namna « PABOTAY.

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

YcTaHOBKa MOXeT OTKMIOUYNTLCA B Npouecce paboTbl MO criegyrowmM NpUYnHaMm:
e puW NageHVn OaBreHUs Ha BXOAe B YCTAHOBKY HVXe MUHMManbHO gonyctumoro (1,5 bar). B
3TOM Criyyae ycTaHoBKa nepexoguT B pexum oxunaanna. PEAKO muraet namna «<ABAPUA».
e Mpuv NpeBbilUeHNM AaBreHUs Ha MeMOpaHHOM Onoke Bblle MakcMmasnbHO AonycTumMoro (12
bar).

[ns 3anycka yctaHOBKM nocrne cpabaTbiBaHusA perne AaBneHus HeobXxooumo HakaTb KHOMKY
«CTOI» (cbpoc owmnbku), 3atem kHomky «IMTYCK».

[Moporn oTKNYEHUS YCTAHOBKM NO AABMEHWIO 3a4a0TCs C MOMOLLBIO ABYX perne AaBneHus:
e PO1 — muHumanbHoOe aaBneHme Ha BXode B yCTaHOBKY (Mo ymonyaHuio — 1,5 bar);
e P2 — makcMmanbHoe JaBrneHne Ha membpaHHoM 6noke (no ymonyaHuto — 12 bar);

[Mpn ncnonb3oBaHWM 4aTYNKOB YPOBHS MX KOHTAKTbl MOAKMYaTes K knemmam 1-2 n 3-4. Mpu
3aMKHYTbIX KOHTaKTax 4aT4yMKOB BKITHOYEHHAs yCcTaHoBKa ByaeT HaxoamTbes B paboyem pexvme punbTpa-
unm:

e Hacoc paboraer,
e namnbl «YPOBEHb», «CETb» n «PABOTA» cBeTATCH,
Mpu cpabaTbiBaHUM 4ATYMKOB YPOBHSA YCTaHOBKa NeperaeT B PeXnM OXnaaHus:
e Hacoc He paboTaer,
e namna «CETb» - ropur;
e namna «YPOBEHb» - He ropuT;
e namna «PABOTA» - muraer.

Kak Tonbko Boga B €MKOCTSIX AOCTUrHeT HeobXxoammoro ypoBHS, yCTaHOBKa CHOBA 3amnycTUTCH B

pexume uneTpauuu.

[ns npekpalieHns paboTbl yCTaHOBKM HYXXHO HaxaTtb kHomKy «CTOIlM».

B TeyeHue 15 MuHyT cnueBaTb BoAy C BbIXOAOB KOHUeHTpaTa (vYepes3 K6 n B2) n couneTtpata (4epes
K5) B kaHanusaLmio, UCNornb3y4 LWaHr (He BXOA4AT B KOMMNIIEKT MOCTaBKN);

OTKpbITb BEHTUMNBb Bl Ha NUHUKM peunpkynauum 1 NpoorpkaTe NPOMbIBKY elle B TeveHne 15 mu-
HYT, Nocre Yero 3akpbiTb BEHTUNb B1, cneas 3a tem, 4tobbl AaBneHne He npeBbiwano 12 bar.

MnaBHO NpukpbiBas BEHTUIb B2, cosgatb paboyee aasnexHne 10-11 bar B Mem6paHHOM Grioke.

BHumaHue! BeHmusnb B2 nosiHocmbro nepekpbiéamb Heslb351.

OTperynnpoBaTb COOTHOLLUEHME PAcXodoB uUIbTpAT — KOHLUEHTpaT npuMepHo 1:1, nocTeneHHo
npukpbiBas BeHTUnNb B2, nogaepxuveas paboyee gasneHne B MembpaHHoM 6noke, no maHomeTpy M2. Ec-
nv gaBneHve HauynHaeT npesbiwaTh 11 bar, HeobxoauMo cnerka NPUOTKPbITL BEHTUIb B1.

Mpn HaCTynneHUn pexMMa rmgpaBnmMyeckon NpomMbiBkM (Yepe3 30 MUHYT HenpepbiBHON paboThbl)
BeHTMNeM B3 ycTaHOBUTbL JaBneHme Npu npombiske 4-5 bar.

MpombITb MEMOpaHHbI 60K B TeYeHMe NMPMMEPHO 2 4acoB, BCKO BOAY CrvBasi B kaHanv3auuio,
rnocrne 4Yero MOXHo Ha4aTb 0TOOp o6ecconeHHo BOAbI, OTKPLIB kKpaH K4 n 3akpbiB kpaH K5.
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4. MNOPAOOK 3KCIMITYATALUUN YCTAHOBKU

YcTaHOBKa, YKOMMIEKTOBaHHas aBTOMAaTM3UpPOBaHHbIM GIIOKOM yMpaBreHUs, MOXeT aBTOHOMHO
paboTaTb B HECKOSIbKMX pexumax: pexxumm unbTpaumv, PexXvMM rMapaBanNyecKOW MPOMbBIBKA U PEXUM
oxuganvsa. Xumudeckasi Movika (Mnm pereHepaumsi) obpaTHOOCMOTMYECKMX MeMbBpaH ocyLlecTBnseTcs B
PYYHOM pexnme, NpeayCMOTPEHHOM KOHCTPYKLUMEN YCTaHOBKMU.

B pexvnme dunbTpaunm yctaHOBKa HENPEPLIBHO ouyunLiaeT Bogy, NpeaBapuTernibHO YacTUYHO 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, KoHUeHTpaTa u peumpkynsumm. 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 MMOPAaBNNYECKON MPOMbIBKM 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 — 3,5-4 M°/uac, pacxon KoHLeHTpaTa — 3,5-4,5 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 RO4-8040
— He meHee 150-160 n.

[anee cneayeT BbINOMHUTL CrieaytoLMe onepaunn:

e OGecTounTb YCTAHOBKY, BbIKIIOYMB 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 KoHLbl WaHros 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 KOHTYpPY M3 EMKOCTU Yepe3 MeMOpaHHbIv 610K 1 06paTHO 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-
cepBauuMs 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 Kopnyca.
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 SNEMEHTHI
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 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 KHOMKY aBapuiHOM
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. BbikntoyeH 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 3anpellaeTca CHUMaTb NepedHIo KpbilKy Grioka ynpaBneHus, He BbliHYB BUINKY 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'IeKTpW-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 ONis  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-
HWS1 NMPOBECTM 3a CBOM CYET PEMOHT UNW 3ameHy Moo YacTu YCTaHOBKM, KoTopasi OyaeT npusHaHa ge-
eKkTHOM No MNpuyuHe Aedekta mMaTepuana unu unsrotoBneHud. Cpok OeNCTBUS rapaHTUMHbIX 0bsi3a-
TENbCTB HE pacnpoCTpaHsaeTCsl Ha CMEHHbIe PUINbTPYIOLLNE ANEMEHTHI.
3.MapaHTua npusHaeTca AENCTBUTENbHON TOMBKO MpU NPeabsBNEeHNUN AAHHOrO PyKOBOACTBA MO 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 obcnyxmBaHMe He NPOU3BOAUTCS B OTHOLLUEHUW YacTewn, obragaroLwmx NoBbILLEHHbIM 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 U3Zenus UM 3aMeHsieMblX YacTen.
8.MapaHTua cuntaeTcsl HeAEeWCTBUTENBHOW, €CNU UMEN MECTO HECaHKUMOHMPOBAHHBLIM OOCTYN AN pe-
MOHTa, MoAMMUKaLMM U APYrMX NU3MEHEHUI KOHCTPYKLUUK, NPU MOBPEXOEHUSIX, BbI3BAaHHbIX HEMPABMUITbHBIM
NCMONb30BaHNEM, HapyLUEHUMEM TEXHUYECKOW Ge30nacHOCTU, MEeXaHWYeCKMMU BO3OEWCTBUMAMM 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

10.1 TpaHcnopTMpOBKa YCTAHOBKU OCYLLECTBIAETCA BCEMU BUAAMU TPAHCMOPTHbLIX CPeaCcTB B COOTBET-
CTBUU C NpaBuriaMmn NepeBO3KM rpy3oB, AENCTBYIOLLMX Ha AaHHOM Buae TpaHcnopTa.

10.2 Morpy3ka u BbIrpy3ka yCTaHOBKM OCYLLLECTBIISETCS C NMOMOLLBbIO NMOrpy34yuka.

10.3 [nsa TpaHCNOPTUPOBKM BHYTPU NMOMELLEHWIA YCTAaHOBKa CHabXeHa Konecamu.

10.4 XpaHeHne yCTaHOBKW OCYLLIECTBISIETCS B OTaNIMBaeMbIX Y BEHTUITMPYEMbIX MOMELLIEHUSAX C TEMMNE-
paTypoi He Hmke +5 °C.

11. KOMIMJIEKT NOCTABKHU

B koMnnekT noctaBku BXOAAT:
11.1 YctaHoBka «['ensep RO4-8040» — 1 wr.
11.2 MembpaHa o6paTHoro ocmoca 8040 — 4 wT.
11.3 Awuk TapHbin — 1 Wwr.
11.4 PykoBOACTBO MO MOHTaXy W akcnnyaTauum — 1 wr.
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12. CBUOAETEJIbCTBO O NMPUEMKE
YcraHoBka ang nonyyeHus obecconeHHon Boael "lMNensep RO4-8040",

3aBogckon Homep - NeRO4.8040.S , COOTBETCTBYEeT TexXHU4eckon gokymeHTauum TY 3697-005-
48981941-02 v npusHaHa rogHon gns akcnnyaTaumu.

[arta Bbinycka:

Mognucm nuy, OTBETCTBEHHbLIX 3a npnemMky
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NMPUNOXXEHUE 1

MacnopTHasi NPoOU3BOANTENBHOCTb YCTaHOBKN (Q,s ) paccumTbiBaeTCst NpU TeMNnepaType UCXOOHOM
BoAbl 252 °C. MNpw NOHWKEHUM TemnepaTypbl UCXOAHON BOAbI NPOU3BOAUTENBHOCTL YCTAaHOBKU NagaeT.

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 RO4-8040 ynpaBnsieTca KoHTponnepoMm Mitsubishi ¢ 3anucaHHon B Hero npo-
rpammoit. Monb3oBaTernb HE UMEET BO3MOXXHOCTU BHOCUTb U3MEHEHUSI B MporpamMmmy 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 KoHTponnepa nosiensietcs Hagnucb « FEM3EP RO4».

Bo Bpems paboTbl yCTaHOBKM MOXHO MOCMOTPETb UMM M3MEHUTb HACTPOWMKM CriedyoLmnx napameTpoB:
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 nepnoanyeckumm NPoMbIBKaMMU. 30 MUHYT
BOK
Bpems npombl- OnuTenbHOCTb NEPUOANYECKUX NPOMbBIBOK. 15 cekyHA
BOK
MpombiBKK BkntoyeHue/BbIKNIOYEHNE NEPUOANYECKUX MPOMbBIBOK. 1
Bkn/BbIKn 0 — NPOMBIBKM BbIKIHOYEHbI

1- NMPOMBbIBKN BKITKOYEHbI

YcTtaHOBMEeHHbIe ANUTENbHOCTHU onepaum7| ABNAKTCA TUNMUYHBIMN ONA paGOTbI 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 napameTpa HaXXnmMmaem KHOMKY Aand 3annucm HoOBOro 3Ha4eHu4.

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

lMocne Bcex caenaHHbIX USMEHEHWI BbIXOAUM U3 pexunva HaCTpOVIKVI HaXaTtnem KHOMKn @ .
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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 gaBneHus
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 MeMGpaHHOro 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 BEHTUIb «Pacxon o60poTHOM BogbI»
B2 — perynnpoBo4HbI BEHTUMb «Pacxon KoHueHTpaTa»

M31 — M34 — membpaHHble 3NEMEHTbI B KOprycax

XUM.NPOMBIBKW
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