- [MacnopT u pykoBoACTBO

PERTSEV NO MOHTaXy U SKCrJlyaTauuun

YctaHOBKa

Siberia_8000 RO | 8 |- 8040

1. OBLLAA XAPAKTEPUCTUKA YCTAHOBKHA

1.1 YcrtaHoBka BogoouucTHass Tuna RO npegHasHavyeHa AN OYUCTKM M CHUXKEHUs oOLuen
MUWHepanu3aunm BoAbl NOA3EMHbIX 1 MOBEPXHOCTHBLIX UCTOYHUKOB XO3AWCTBEHHO-NUTLEBOIO BOAOCHAOXEHNS
no CanlvH 2.1.4.1074-01.

1.2 K akcnnyaTauuu ycTaHOBKM [OOMYCKalTCA COTPYAHWKM W MNonb3oBaTenv, O3HaKoOMUBLUUECS
C HaCTOALLMM PYKOBOACTBOM M MpoLLeLne UHCTPYKTaX.

1.3 Bo usbexaHune Bbixoga M3 CTPOS MeMOPaHHbIX PUMALTPYIOLNX INIEMEHTOB HE AonyckaeTcs
nofada ropsiyeli Bogpl C Temnepatypoi Boilwe 40°C.

1.4 Komnnektaums yctaHOBOK cepuu "Siberia” Tvna RO MOXeT MeHATbCA B COOTBETCTBUM C
TexHunyecknmu Ycrnosusamu 1 noxenaHmamu 3akasuuka.

1.5 B cBs131 ¢ NOCTOsIHHOW paboTow No YCOBEPLUEHCTBOBAHUIO YCTaHOBOK cepun "Siberia" Tuna RO,
BO3MOXHbI OTNINYMSA YCTAHOBOK OT JAHHOIO PYKOBOACTBA, HE BIIUSAIOLLME HA UX TEXHUYECKUE XapaKTePUCTUKN
N PYHKLMOHAmMNbHbIE BO3MOXHOCTH.

TexHu4yeckas XapakTepucTuka yCtTaHOBKMW.

TemnepaTtypa ncxogHon Boabl — oT +5°C o +400C
HomuHanbHas npouseoanTenbHOCTL (Mpu TemnepaType +25°C): — 8* m3/uac
MoTpebneHune ucxoaHow Boabl B pexxume punbTpaumm — 10,5-13** m3/yac
O61bEéM cOpacbiBaemMoro B ApeHax KoHueHTpaTa — 2,5-5** m3/uac
MabapuTHble pa3mepsbl: BoicoTa — 1500 MM, rnybuHa — 1200 MM, wnpuHa — 3500 Mm
Pabouee naBneHue — 9 — 12 bar
HanpsxeHue nutaHns — 3x380-400B
MoTpebnsemas mowHocTb — 4,1 kBT
MpncoeanHUTENBHbBIE pa3mepsbl:
ncxoaHasi Boga — d75
dunbTpat — d63
KoHLeHTpaT — d50
NnopTbl AN XMM. NpoMbIBKM — d50
Macca YCTaHOBKM — okono 500 kr

OT TemnepaTypbl UCXOAHOW BoAbl. [pu yMEeHbLUeHMn TemnepaTypbl BOAbl NMPOU3BOAUTENBHOCTb
yMmeHbLuaeTca (cMm. MNpunoxeHne 1).

[ H [ * [pon3BOANTENBHOCTL YCTAHOBKU MOXKET OTNNYATLCA OT NPUBEOEHHbIX 3HaYeHW B 3aBMCUMOCTY
** 3aBUCUT OT NapameTPOB UCXOAHON BOAbI.



TpeboBaHUs K Ka4eCTBY UCXOQHOW BOAbI.

KauecTBo ucxogHon BoAbl, NOCTynarwLle B YCTaHOBKY, AOMMKHO COOTBETCTBOBaTb TPebOBaHMAM
FOCT 2761 (Tabnuua 1):

Ta6nuua 1.

Ne n/n MokasaTensb, eq. N3m. BenununHa nokasartens
1. O6Lwas MuHepanmaaums, Mr/n He bonee 2000
2. MyTHoCTb, EM® He bonee 1,0
3. pH 3-10
4. CopepxaHne cBoboaHOro xnopa, 03oHa, Mr/n He 6onee 0,1
5. Hedtenpoayktbl, Mr/n OTCYyTCTBME
6. O0LLas XXeCTKOCTb, Mr-9KB/n He 6onee 0,5
7. CopeprkaHue xernesa, Mr/n He bonee 0,1
8. CopeprkaHue mapraHua, Mr/n He 6onee 0.1
9. CopepxaHne KpeMHUs, Mr/1 He bonee 1,0

lMpumeyvaHue. [pu obwel MuHepanu3dayuu ucxodHol e00bi bosee 2000 ma/n1 8bIXOOHbIE
rnapamempsl yCmaHO8KU MO_2ym 3aMemHO omriudambCsi Om 3asiefieHHbIX 8 racriopme. B amom
crnyvyae Orsi ymMOYHEHUsI 8bIXOOHbIX MapamMempos8 ycmaHoeKUu Heobxodumo rnpedocmasume
MonHbIU aHau3 ucxod0HoU 800kbl.

2. KPATKOE ONMUCAHUE YCTAHOBKH

Puc.1 O6wuli eud ycmaHoeKu.

SABnsaerca geMoHcTpanmert, pakTIUECKM MOXKET OT/INYATCA OT KapTUHKN. [IponsBoayTens oTcaBsaer 3a
co00if IIpaBO Ha M3MEHEHVIe BHEITHETO BU/IA U XapaKTePUCTHUK.



O6wmn coctaB yCTaHOBKMU:

YcTaHoBKa 06paTHOro ocMoca COCTOMT U3 CNEAYIOLLNX 3NTIEMEHTOB!
< MembGpaHHbI OnoK,;
- Hacoc Bbicokoro gaBneHums;
- bnok ynpasneHus;
« KoHTponbHO-n3meputenbHbie npubopsl;
- 3anopHo-perynupytoLias apmaTypa.

MembpaHHbI 6nok npegHasHavyeH Ana obecconMBaHuA BOAbl Ha OCHOBE £IBMeHUsI obpaTHOro
0CMOCa 1 COCTOMUT N3 BOCbMW PYMNOHHbLIX 06paTHOOCMOTUYECKUX 3reMeHTOB (MeMbpaH, pa3MeLLeHHbIX B 4
kopnycax (no 2 membpaHe B Kaxaom)).

Hacoc BbICOKOro AaBneHuns npeaHasHadeH Ansi NOBbILLUEHUS OaBrieHus nepen MemoOpaHHbIM
Grokom [0 3Ha4YeHUsi, HEODXOAMMOro AN HopMarnbHOW paboTbl MEMOPaHHBLIX 3N1EMEHTOB.

KpaHbi K1, K2 cnyxaT ons nogaym v cnvea MOKLLEro pacteopa npu xum. npomMbiske membpaH. Mpu
HOpManbHOM paboTe yCTaHOBKM 3TU KpaHbl AOJTKHbI ObITb 3aKPbITbI!

BeHtunbB1 npegHasHaveH Ans perynupoBku obbema cbpoca KoHLEeHTpaTa B ApeHax, TaK e 3akpbiBaeT
MarucTparnb KOHLieHTpaTa npu xvM. npombieke. Bo BpemMs HopmanbHOM paboTbl YCTAaHOBKU OOJDKEH ObITb
OTKpbIT!

PenepasnennaP[1 npegHasHayeHo ANs KOHTPONSA AaBreHUs UCXOOHOW BOAbI.

O6patHbiviknanaHOK1 cnyxuT ans obecnevyeHns 3afaHHOro HanpaBfieHWs Toka Boabl B 000OPOTHOM
nNnHUK — oT BeHTUNA B2 1 potameTpa P3 k Bxoady B Hacoc.

OnekTpomarHutHbiviknanaH3K nepekpbiBaeT nogavy BoAbl HA BXOAE B YCTAHOBKY.

MaHomeTpbl HanOMHEeHbI FMULEPUHOM AN YCTPaHEeHUs BUBpauni CTpenku.

Mo nokasaHusAM MaHOMETPOB (nMepenaj AaBrneHus) OnpeaensieTcd CTeneHb 3arpsa3HEeHHOCTU
membpaHHoro 6noka. [inanasoH nsmepeHuii maHomeTpos — 4o 20 bar.

Bentnnb B1 cnyxut gnsg perynupoBku pabouvero gaeneHuss u pacxoga BoAdbl B Maructpanu
KOHLleHTpaTa.

BeHtunb B2 cnyxut gna perynupoBku paboyero gaeneHus M pacxoda BoAbl B Marucrpanu
peumnpkynsumm (obopoTHas Boaa).

PotameTpP1 cnyxuT Ans KOHTPONSA NPOM3BOANTENBHOCTIN YCTAHOBKM MO ounbTpaTy.

PotameTpP2 cnyxunT Ansd KOHTPOs NOTOKa KOHLeHTpaTa.

PotameTpP3 crnyxuT Ans KOHTPOns notoka o60poTHOM BOAbI (pPeLmpKynsLmn).

KpaTKoe onucaHue pa60Tb| YCTaHOBKMW.

Boga n3 6noka npeaBapuTenbHOM NOArOTOBKU NOAAETCA Ha BXOA B YCTAHOBKY 06paTHOro ocmoca u
Jarnee Ha Hacoc, noBbllWarWwmii aaenexve. Nog gasneHnem okorno 9-12 bar., cosgaBaembiM HacocoM, Boaa
NPoOXoauT 4epe3d MeMOpaHHbI OIoK, COCTOSLLMIA U3 3NEMEHTOB PYMOHHbIX OBpaTHOOCMOTMYeCkux. B
mMembpaHHOM 6noke Ha chneumanbHbIX NONYNPOHULAEMbIX MeMBpaHax MpoucxoauT pasgeneHve noToka
nucxogHow Boabl Ha dunbTpaT (BOAY, MNPOLWeEAWY 4Yepe3 MeMOpaHy M YaCTUYHO OYULLEHHYIO OT
PaCcTBOPEHHbIX MWHEpPanbHbIX COMen) U KoHUeHTpaT (BoAy, OOOralleHHyl KOnmougHbIMM YacTuuamu u
pacTBOPEHHbIMU conamn). MembpaHHbIN 610k cocToUT M3 4 MeMOpaH, pacnonoXeHHbIX NapannensHo

(4 HanopHbIX Kopryca No 2 MeMbpaHbl B KaXX40M).

KoHueHTpaT YacTnyHO crnmBaeTcs B OpeHax, a Apyras ero yacTb HanpaersieTCs Ha BXOA, Hacoca no
obopoTHon Mmaructpanu. Hanuuve o0OOpPOTHOW MarucTpanu Mno3BONseT SKOHOMUTb  JOPOroCTOSILLYHO
NMOAroTOBIEHHYIO BOAY 3a CYET BTOPUYHOrO UCMOMb30BaHWA KOHUeHTpaTa. OgHako 3Ha4YMTEnNbHbIA BO3BpaT
060pOTHON BOABI HA BXOA B HACOC YXYALIAET Ka4yecTBO nonydaemoro dunsTparta. PuneTpat (obecconeHHas
BOZA) NOCTYNaeT HENOCPEACTBEHHO NOTPEOUTENIO NMK B HAKOMUTENBHYH EMKOCTb.



3. NOAroToBKA YCTAHOBKU K PABOTE

YcTaHOBKa 06paTHOOCMOTUYECKUX MeMOpaH.

MembpaHbl ob6paTHOro ocMoca MOCTaBASATCA OTAENbHO OT YCTaHOBKW, YNAKOBAHHbIE B FEpPMETUYHYHO
YyNakoBKy W 3anuTble KOHCepBaHTOM. [lepea 3amyckoM YCTaHOBKM HEOBXO4MMO YCTaHOBUTb MeMOpaHbl
obpaTHOro ocMoca Ha WTaTHble MecTa B koprnyca. [1ns atoro Heobxoanmo:
+ WN3Bne4yb cTONOpHbIE KOMbLa 13 Na3oB B KOPMycax;
+ WN3BneYb KpbIWKM 13 KopnycoB. KpbIlWkn gepxaTcst B KOprycax O4eHb NoTHO, MOXeT noTpeboBaTtbes
CbEMHMK. [1Na 3TOro B KpbILLKaX NpeayCcMOTpeHbl pe3bboBble oTBepcTMa M8; BHMMaHue: B kopnycax
MOXeT ocTaBaTbCs Boaa!

< YCTaHOBUTb Ha 2 KPbILLKW YNOPHbIE KOHYCbI. KPbILLKX C KOHYCaMK YCTAaHOBUTL B KOPMyCa CO CTOPOHbI
BbIXoZa M3 Kopnyca (no HanpaBneHuto BoAabl)!

. PacnakoBaTb membpaHy u BCTaBUTb B KOpPMyC CO CTOPOHbI Bxoda. HanpaBneHue cTpenok Ha
Kopnyce u Ha MeMbpaHe JOIMKHO coBnagaThb!

- HanpaBneHue cTpenok Ha Kopnyce u Ha MemGpaHe AOMKHO coBnaaaTthb!

< YCTaHOBUTb BTOPYHO KPbILLKY B KOPMYC;

.+ 3aduKCMpoBaTh KPbILLKM CTOMOPHBLIMU KOMbLLAMU;

+ TNoBTOpWTbL NpoLEeaypY ANs oCTanbHbIX KOPMYCOB.

Ona oGneryeHns npouecca U COXPAHHOCTU YMNNOTHUTENbHLIX PE3MHOBLIX KONew B KadyecTse
CMa3KM WUcCnonb3oBaTb TONMbKO rnuuepuH! He wucnonb3oBaTb cMasku, cogepkawime
HedTenpoAyKTbI!

BHumaHue! [leped Haydanmom pabombi (ocre ycmaHoeKUu membpaH) ycmaHOo8Ky Heobxodumo

MPOMBIMb, M.K. MeMBpaHb! 3aMoTHeHb! KOHCePE8aHMOM U 803MOXHbI 6MOPUYHbIE 3a2pA3HEHUS Npu
&/~ mpancropmupoexe.

Mogknio4vyeHue YCTaHOBKMW.

. Mopgava a3kl Ha konoaku

. haza nutaHua SMK

. hasa nuTaHMs NamMnoyku

. BbIxog, N NUTaHuMs KaTyLWKN MarHUTHOMO nyckaTens

. N nutaHmna SMK

. N nutaHmnsa namnoukm

. KOHTaKT BbIXO4a C pene gaBneHus

8,9. KoHTaKTbl 418 NOAKMYEHUS NOMNIaBKOBOro YpOBHSA B bake
10. BBog nutanms N

11-14. konogkn PE

NOoO O, WNPE



YcTaHOBKy crnefyeT pa3mectuTb B yqoOHOM MecTe Tak, 4Tobbl ANMHBI BXOOHOTO TpyoonpoBoaa 6bino
[OCTaToYHO ANs MOAKMYEHUS K UCTOYHMKY BogocHabXeHus, a TpybonpoBog KOHUEHTpaTa MOXHO Obino
NOAKMIOYMTL K KaHanuaauuu. MNpu BHELWHEM OCMOTPE YCTaHOBKU yOeamnTbCcs B OTCYTCTBMM MOBPEXOEHMWN
KOprycoB, Mbkux TpybonpoBOAOB 1 APYrMX COCTaBMSOLLNX YacTeN.

Ons 3anycka yCtTaHOBKU Heobxo4MMO:

.+ CoeanHUTb BXOA, YyCTaHOBKMN (MYyNbTUNATPOHHBIN (OUMNBTP) C UICTOYHUKOM BOOOCHABXEHMS.

+ TNogknounTb BbIXOA NWHUM KOHUEHTpaTa K KaHanusaumi. Heobxogumo obecneuntb AOCTaTOYHYIO
MPOMNYCKHY0 CMNOCOBHOCTb NMHUWM ApEeHaxa, MOCKONbKY MOTOK KOHLEeHTpaTa npu paboTe ocmoca
MOXET npesbiwaTh 4 M3/4.

.+ CoeanHUTb BbIXOA NUHUK chnnbTpaTa ¢ EMKOCTBIO YACTOW BOAbI.

+ MoaknounTb BHELWHUA OaTYMK YPOBHS K KnemmMam 8,9 KnemHoro 6510ka, CHSIB NepeMbIYKY;

+ TMoakntountb anekTponuTaHue K 6noky ynpaeneHunsi. MMHMManbHoe ceyeHne nutarowero kabens -
5x4mm?. PasHble npoBoda nogkno4varTes Kk knemmam L1, L2, L3 nakeTHoro BbikntoyaTens SH203
(BHYTpM Bnoka ynpasneHus), NpoBoda HenTpane n 3aseMneHus - COOTBETCTBEHHO K knemmam N u
PE;

lMoOdknoyeHue aslekmponumaHusl.

Mocne nogknoyeHUs anekTponuTaHua HeobxoamMmo yo6eanTecst B COOTBETCTBMM NapameTpoB NUTaloLLen
cetn Tpebyembim (380 B). [Ans aToro:
« BknounTb nakeTHbIN BbikMoyaTenb SH203 Ha 6okoBOW cTeHKe Grioka ynpaBneHus:;

3anosiHeHWe yCTaHOBKM BOAOW.

Cnepyet ocywlecTBUTbL NepBOHAYarnbHOE 3anofiHeHe Hacoca BOAOW Nepes nepBbIM 3arnyckoM Ans
yaaneHus Bosayxa ns cMctembl. 3anonHeHme cnegyeT oCyLecTBATb BPEMEHHbLIM NOAKMIOYEHNE K KpaHy
K1. [1ns 9TOro Hy>KHo:

CoeanHnTb BbIXOA KOHLEHTpaTa 1 chunbTpaTta ¢ kKaHanusaumen (TonbKO Ha BpeMsi MPOMbIBKM);

Moakmounte BOAy K KpaHy K1.

OTKpPbITb kpaH K1 nogayv Boapl;

NOMHOCTBIO OTKPbITb BEHTUINb B1 (KOHUEHTpaT);

KpaH K2— 3aKkpbIThb;

BeHTUNb B2 (06opoTHasa Boga) — MOMTHOCTBIO 3aKPbITh;

OTBEPHYTb NPOOKY BO30yXx0COOpHMKA Ha Hacoce;

BPEMEHHO coeanHuTb NnepemblyKom kneMmbl 8 1 9 B 61oke ynpaBrneHuss;

[OXOaTbCs 3anofIHEHUSA Hacoca BOAOW, 3aBEPHYTb NPOOKY BO34yXOCOOPHUKA;

Mpn OTCYTCTBMM BXOLOHOIO OABMEHUSA AMS 3aMNOfIHEHUS YCTAHOBKM YpOBEHb BoAdbl B OydepHoi
€MKOCTW JormKeH ObITb He MeHee 4 M3.

OTKpbITE 4NA 3aNONHEeHUs
Hacoca Bogow

Puc.8 lpobka e030yxocb60pHUKa.



MepBbIl 3aNycK U NPOMbIBKa YCTaHOBKM.
YcraHoBKa AomkHa 6bITh NpeasapuUTenbHO 3anofnHeHa BoAoN.

D,J'IH nepBOro BKIK4YeHnA YCTaHOBKU HYXHO!

.+ lMonHOCTbIO OTKPBLITL BEHTUNb B1 (KOHLEHTpaT);

+ KpaHbl K1, K2— 3aKkpbITb;

+ BeHtnne B2 (o6opoTHas Boga) — NONHOCTLIO 3aKPbITh;
. [NopaTb Bogy Ha yCTaHOBKY;

+ Bknio4nTb NakeTHbIN BbIKMoYaTenn 1;

lMoBopaynBaem TymGrep Ha NMUEBOW CTOpoHe wWwuTa B nonoxeHune «[MYCK». HormkeH
BKIMOUNTBCS Hacoc u 3aropetbest namna «PABOTAN.

Habop Heob6xodumozo OaesieHusi Ha ebixode Hacoca 603MOXXeH Mpu 3arnosIHeHHOU

\ ycmaHoeke. lpu nepeom 3anycke ycmaHoeka eolidem e ycmolyuebili pexum pabombi
nocsie moeo, Kak 3anosHumcsi eodol. [nsi amo2o Moxem MOHa0o6uMbCsi HEeCKOJIbKO
8KITr0YeHuUll.

YcTaHoBKa MOXET OTKITOYMTLCS B NpoLecce paboTbl MO CreayloLwwyM NpuiMHam:
. MafeHve OaBfieHVs Ha BXxode B YCTAaHOBKY HWXe MUHMManbHO gonyctumoro (3,5 bar). B aTom
cryyae ycTaHOBKa NEPEXOaUT B PEXUM OXUOAHMS.

Moporu OTKINOYEHUST YCTaHOBKM MO AABMEHMIO 334a0TCS C NOMOLLLIO pene AaBrneHus:
« P01 —mMuHMmManeHOE gaBneHne Ha Bxoae B yCTaAHOBKY (Mo ymonyanuio — 3,5 bar);

Mpu ncnonb3oBaHMM AATYNKOB YPOBHS MX KOHTAKTbI MOAKIIOYATCA K knemmam 8,9. Npu 3aMKHYTbIX
KOHTaKTax 4aT4MKOB BKIMOYEHHas ycTaHoBKa OyaeT HaxoauTbes B paboyvem pexxmme ounbTpauum:
< Hacoc paboTaer,
- namna «PABOTA» cBeTuTCH,
Mpu cpabaTbiBaHMM 4aTYMKOB YPOBHS YCTAHOBKA NepenaeT B PeXUM OXUAaHUSA:
< Hacoc He paboraer,
< namna «PABOTA» - He cBeTuUTCS.
Kak Tonbko BOAa B €MKOCTSX AOCTUTHET HeOBGXOAMMOro ypOBHS!, YCTAHOBKA CHOBa 3amycTUTCH B
pexume punbTpaumu.

Ans npekpalyeHns paboTbl YCTAHOBKU HY)XHO MOBEPHYTL Tymbnep B nonoxexnue « CTOM».

B TeyeHmne 15 MUHYT crnuBaThb BOAY C BbIXOAOB KOHLUEHTpaTa 1 dounsTparta B KaHanusauuio, UCrornb3ys
LUMaHrM (He BXOAAT B KOMMMEKT NOCTaBKM);

OTKpbITb BEHTUIb B2 Ha NHUKM peunpkynaumm n NpoaorKaTb NPOMbIBKY eLle B TedeHue 15 MuHyT,
nocne 4ero 3akpbiTb BEHTUNb B2, cneas 3a Tem, 4yTo6bl AaBrneHne He npeBbiwano 16 bar.

MnaBHO NpukpbiBas BeHTUNb B2, cosgatb paboyee aasnexne 9-12 bar. B MembpaHHOM Gnoke.

BHumaHue! BeHmursb B2 nonHocmbio nepekpbieamb HeJIb3s.

OTperynupoBaTb COOTHOLLEHME pPacxodoB UNLTPAT — KOHUEHTpaT npumepHo 3:1, nocTeneHHo
npukpbiBas BeHTUNb B2, nogaepxmBas paboyvee AaBneHne B MembpaHHoOM Oroke, no maHomeTpam M3 u
M4. Ecnun gaBneHve HaunHaeT npeBbiwatb 14 bar, HeobxoaAMMO cnerka NPMOTKPbITE BEHTUIb B3.

MpombITe MeEMBpPaHHbIV 60K B TeHeHUe NPMMEPHO 2 YacoB, BCIO BOA4Y CNMBas B KaHanM3auuio, nocrne
Yero MOXXHO HayaTb 0T6op 0OecconeHHom BOAbI.



4. MOPAOOK 3KCIMNYATALUUUN YCTAHOBKU

YcTaHoOBKa, YKOMMIEKTOBaHHAA aBTOMAaTM3MPOBaHHbIM OIIOKOM YnpaBfieHWs, MOXET aBTOHOMHO
paboTaTb B HECKOJIbKMX pexumax: pexmm dunbTpaumm 1 Pexum oxmaaHud. Xumudeckas monka (unm
pereHepaLmsi) o6paTHOOCMOTUYECKNX MeMOpaH OCYLLEeCTBNSAETCA B PYYHOM pexume, npesycMOTPEHHOM
KOHCTPYKLMEN YCTaHOBKM.

B pexume dwunbTpaumm ycTaHOBKa HEMNPEPbIBHO oO4YMaeT BOAY, NPeaBapuTENibHO 4acTUYHO
OuYMLEHHYIO B (bunbTpax NpeanoarotoBkM. B aToM pexume aBToOMaTMyecKue BbIKMOYATENM YCTaHOBKU
HaxoOATCA B COCTOSIHUMM «BKMOYEHO», Tym6nep B nonoxeHue «[llyck», «PABOTA»; Hacoc - pabortaer,
waposble kpaHbl K1, K2 — 3akpbiThl; perynvpyemble BeHTUnM Bl n B2 Ha nuHMAX KOHUeHTpata wu
peunpkynsaumm 3aduKCMpOBaHbl B MOMYOTKPLITOM MOMOXeHUN, obecrnednBasi NOBbILEHHOE [AaBrneHve B
mMembpaHHoM 6rioke 1 Tpebyemble pacxobl BOAbl B NMNHUSX UNbTpaTa, KOHLEHTpaTa 1 peLmpKynaumm.

Mpn HanonHeHUN PUHAULLIHOM EMKOCTM BOAOW cpabaTbiBalOT AaTUMKN YPOBHS, U YCTAHOBKA NepexoauT
B PEeXuUM OXuaaHus. Pexum oxuaaHus npoaormkaeTcss OO TOro MOMEHTa, Korga ypoBeHb BOAbl B
HaKOMWUTENbHOW €MKOCTU ynafaeT JOCTaTOYHO, YTOObl 3aMKHYNMCh KOHTaKTbl AaTymka ypoBHs. Mocne atoro
yCTaHOBKa CHOBa NepexoauT B pexxmuMdunbTpaumm.

ExenHeBHas dKcnnyatauund yCTaHOBKMW.

MpoBepuTb nonoxeHune kpaHoB: KpaHbl K1 n K2— 3akpbIThbl;
MopaTe BOOOMNPOBOAHYIO BOAY HA YCTAHOBKY;
HaxaTtb kHomnky «[1yck», TEM CaMbIM BKIIOYUB YCTaAHOBKY.

Ecnu npegBaputensHo Obinu caenaHbl perynMpoBku pabodero gaBneHUs U peumnpkynsaumnm Bogbl ©
nomoLlbto BeHTUnen B1 n B2, To gaBneHme Ha membpaHHOM GrioKe ycTaHOBUTCA Ha ypoBHe 9-12 bar, noTok
dunbTpaTta — 8 m3/uac, pacxop KoHuUeHTpaTa — 2,5-3 m3/uac.

Y6eomBWCh B [OOCTMXEHUM HEOOXOOMMOro KavecTBa BOAbl, MOXETe OCYyLecTBNATb OTbop
0becconeHHon Boabl.

KoHTponb pa6oTbl yCTaHOBKM.

Cuctema He TpebyeT 0cob0ro KOHTPOIS BO BpeEMS paboTbl B aBTOMATUYECKOM PEXMME, HYXKHO TOSTbKO
cneauTb 3a MokKasaHMsIMM MaHOMETPOB M 3a KayecTBOM dmnbTpata Ha BbIXxode yCTaHOBKW. B nmpouecce
3KcnnyaTauum yCTaHOBKM CriefyeT NeprMoanyeckn KOHTPONMPOBAaThL CneayroLLne napameTpbi:

1. [laBneHuve Ha Bxoge MeMbpaHHoro 6rnoka gomkHo 6bITh B Npegenax 9-12 kar. MakcumansHo
Jonyctumoe aasneHuve - 16 bar.

2. Nepenag gaBneHust Ha membpaHHOM Broke MOXeT cocTaBnsieT npumepHo 1,5-2 bar. Hakaxgoun
ctyneHu. Npu nepenage gaeneHus 6onee 2 bar. HEO6XOAMMO MPOBECTM XMMUYECKYHO MPOMbIBKY MEMOpPaH.

3. PerynsipHo npoBOAWTE XUMWYECKUA KOHTPONb ounbTpata Ans NpaBWUMbHOW OUEHKM paboThbl
ycTaHoBKU. KOHTPOMb NMpOBOAAT MO CNeayllwmm nokasaTensam: NpoBOAMMOCTb BOAbI, XXECTKOCTb, obLiee
conecofepxaHue.

OKOH4aHue paboTbil.

[nsa npekpalueHns paboTbl ycTaHOBKM 06paTHOro ocmoca nosepHute Tymbnep B nonoxexue «CTOlMy.

XypHan HaGnoaeHun.

CnegyeT BeCcTM >XypHan HabnwogeHun, B KOTOPbIA HeobXxoaMMO perynsipHO 3aHOCWUTb AaThl,
nokasaTtenu paboTbl YCTAHOBKM N cogepXaHue CepBUCHbIX paboT (xMMuyeckass Monka membpaHHoro 6noka,
3ameHa WNbTPOB, NOBEpKa MaHOMETPOB W KOHOYKTOMETPOB), CPOKM 3aMeHbl 3M1EMEHTOB, MOKa3aHus
KauyecTBa BoApl, Nnepebon B paboTe yCTaHOBKM U NpoYee.

Mpu akcnnyaTaumym yCTaHOBKM HEOOXOOAMMO perynsipHo Cneamtb 3a KOHTPOMbHbIMW Mpubopamu,
OCHOBHblE NOKa3aTenu perynapHo 3aHOCUTb B KapTy pernamMeHTHbIX paboT.

OCHOBHbIMW KOHTPONMPYEMbIMU MapaMeTpamMmn YCTaHOBKN SBMAIOTCS:

< MOKa3aHuWs KOHOYKTOMeTpa
COOTHOLLUEHME NOTOKOB (NNbTPaT/KOHLEHTPAT,
NPON3BOAMTENBHOCTb YCTAHOBKU NO hUnbTpaTy,
< MOKa3aHMs MaHOMETPOB.



YKasaHHble HabnogeHns cnegyeTt 3aHOCUTb B KapTy perfaMeHTHbIX paboT He pexe 1 pasa B mecsu.

Mpu BegeHumn 3anucen ocoboe BHUMaHWE HEOOXOAMMO yOensaTb AaTaM NpoBedeHUs XUMUYECKNX
Moek MemOpaH, OnucaHui nocrnefoBaTenbHOCTU NPOBEAEHMS npouenyp MOWKA U UCMONb30BaHHbIX
peakTuBoB. B cnyyae ecnu ka4ecTBO o4vMLL@aeMomn BoAbl He ByaeT yaoBNeTBOpATL TpebyeMbiM nokasaTensim,
aHanu3 3anncaHHOW B XXypHane nHgopmMaLmm no3BONnUT cneLmanMcTam Halen KoMmnaHmm 6bICTPO yCTpaHnTb
HENCnpaBHOCTMW.

BHumaHue! Npu omcymcmeuu XxypHana HabmodeHul ulunu omcymemeuu peayrsipHbIX
3anuceli npoeedeHusi pearaMeHmHbIX pabom 8 XypHare KOMMaHus CHUMaem ycmaHoeKy C
2apaHmuliHo20 06C/yXUBaHUSI.

5. PETEHEPALUUA MEMBPAHHOI'O BJIOKA

Pecypc paboTbl MeMOGpaHHbIX 35IEMEHTOB.

Ob6paTHoOCMOTMYECKNE MEMOpPaHHbIE 3NEMEHTbI NPU NPaBUbHON aKCnnyaTaumMm N CBOEBPEMEHHOM
npoBefeHUN pernameHTHbIX paboT umetoT pecypc Ao 3 net. CteneHb 3arpsa3HeHna MemMbpaHHbIX 3N1IEMEHTOB
KOHTPOJINPYETCA MO HECKOJIbKMM napameTpam. basoBbivu napamMeTpamm ABlATCA pa3HOCTb LI,aBJ'IeHVIVI Ha
BXOOE W BbIXOAe CTyneHen membpaHHoro 6noka (MaHomeTpbl M3 u M4) U cenekTMBHOCTb MeMOpaHHbIX
3N1IeMeHTOB (HO NOKa3aHUAM KOHﬂ,yKTOMeTpa). CeneKkTMBHOCTb MOXHO npoCcTO " 6bICTpO BbIYUCITNTL MO
yKa3aHHOI7I HWXe cbopmyne, M3MepuB cornecoagepxaHme soabl Ha BXo4e 1 BbiXoae MeM6paHHOFO onoka:

S = (Csx -Csbix)/ Csx +100%,
raoe Cex 1 Ceeix - conecoaepxaHue BoAbl Ha BXOAE U BbIXOAe, COOTBETCTBEHHO.

Mpu cenektmBHocTn S mMeHee 90% w/vnv nNpW 3HaAYEHUW pPa3HOCTU AaBMEHWA Ha CTYMEeHu
membpaHHoro 6rnoka 6onee 2 bar Mem6paHbl cnegyeT NPOMbITb MOKOLLMMUW pacTBOPaMMm.

B npouecce akcnnyatauun membpaHHbIi 6nok 3abvBaeTcA HACNOEHMAMW CONen XKEeCTKOCTW,
KOoaryrnmpoBaBLLUUMW KOSIONAHBIMW 3MYSIbCUSMMW, OPraHNYECKUMN OTROXeHussMU. Ecrnn membpaHHbIi 6ok
NepuoaNYecKM He O4YMLLaTb OT 3arpsi3HeHWs, 3TO MOXEeT MPMBECTU K “OLUTYKaTypyBaHWIO" MOBEPXHOCTU
mMeMOpaH ¥ gaxe K ux HeobpaTVMbIM paspyLLEHUAM.

Pexum «xmmmyeckon movikuy membpaHHoro 6noka nogpasymeBaeT pyyHOe yrnpaBrneHne yCTaHOBKOW
n TpebyeT HEKOTOPOW HECMNOXHOW TpaHcdopmaumn rMAPaBMNYECKON CXeMbl, KOTopas npegnonaraeTt
CO3daHMe 3aMKHYTOro KOHTypa Ans UMPKYyNsauuyM MOKLWEero pacrtBopa Mo NyTM «EeMKOCTb - Hacoc -
MeMOpaHHbI B10K - EMKOCTbY.

Mpu3Hakn 3arpsisHeHUs.
« CHMXeHue Npon3BoanTenbHOCTY MeMOpPaHHbIX 3fIeMEeHTOB A0 BenninHbl, MmeHee 80% oT HayanbHoW;
. Tlepenan paBneHus Ha membpaHHOM Groke yBenuynsaeTcs 6onee, yem Ha 1-1,5 kr/cM? Ha ogHy
CTYNeHb;
+ 3HaunTenbHO YBENUUYUNACH 3NEKTPONPOBOAHOCTL PUNLTPATA;
- CenektnBHocTb MembpaHHoro 6roka ynana go 90% (unu Hnxe).

Ecnv nosBMNMCb CMMNTOMbI 3arpA3HeHusi, pekoMeHayeTCs NPOBOAUTb pereHepauuto MemopaHHOro
6noka. PereHepauuns - aTo obpaboTka memOpaHHbIX 3f1IEMEHTOB MOKLWUM CPEeACTBOM, YAANsAoLWNM C UX
MOBEPXHOCTM HaKOMUBLUMECH OTNOXEHUsA. JTa npouegypa no3sBonsdeT noAdepXuBaTb 3asiBNeHHble
XapaKTepuUCTUKN YCTaHOBKM Y MPOANUTL CPOK CNyXObl MEMOPaHHbIX 31eMEHTOB.

PereHepauus nposoauTtca B ABa-Tpu 3Tana. Ha nepsBom aTane morika MeMOpaHHbIX 31EMEHTOB
OCYLLIEeCTBMNAETCH KMCMNbIM pacTBopoMm Tuna B. Ha BTopom 3Tane wenoyvHsiM pactesopoM Tuna A. [Mpu
HeobxoaMMOCTV Aanee Ae3nHduumnpyowmm pactBopoM Tuna C (CM. MHCTPYKUMIO Br10Ka XMM. MOWKM).

Mopsaok npoBeAeHUs pereHepauuu.

BHayane HeobxoamMMo npurotoButb Tpebyembli 06beM MotoLLero pactesopa Tuna B B emkocTn 6noka
XUMUYECKON MOWMKW. [INs MpuUroToBNeHMS pacTBopa >XenaTerbHO UCMOoSb30BaTbh AUCTUNNUPOBAHHYIO WU
obecconeHHyto Boay.

[anee cneayeT BbINONMHUTL CreayoLLne onepauuu:

.+ OBecTo4MTb YCTAHOBKY, BbIKIMOYMB NAaKeTHbIN BKNtovaTens SH203;
+ TNepekpbITb NOAaYy BOAbI HA YCTAHOBKY;
+ [NogKmoYnTb WaHT OAHMM KOHLIOM K BbIXOAY Ha 6110Kke XMMMUYECKON MOWKK, a APYrMM KOHLIOM K BXOAY

KpaHa K1;



. TNlogcoeouHUTb OpYron WaHr K BeIxody KpaHa K2, a apyron KoHel, WwraHra CoeaAnHNTb C eMKOCTbIO C
MOIOLLIMM PacTBOPOM (B OJ10KE XMMUYECKOWN MOWKM).

.+ 3akpbITb BeHTUNn B1 1 B2;

+ OTKpbITb KpaHbl K1 n K2;

.+ BknounTtb Hacoc Ha 6noke xumudeckon Monku. MNpu 3TOM HACOC Ha4yHEeT MpPOoKayuMBaTb MOMOLLUIA
pacTBOp MO 3aMKHYTOMY KOHTYpPY M3 €eMKOCTK Yyepe3 MembpaHHbIn 6ok 1 06paTHO B EMKOCTb Yepes
OTKpbITble KpaHbl K1, K2.

lMocne 3aBepLUEHMA XMMUYECKON MOMKM MeMbBpaHHoro 6roka kaxabiM Tunom pacteopa (A, B n C),
BECb MPOMbIBAEMbIV KOHTYP, C KOTOPbIM KOHTaKTMpOBasn MOKLMA pacTBOp, HEO6XoaNMO MPOMbITL YMCTON
BOAON.

6. KOHCEPBALUA YCTAHOBKH

Ecnu npegnonaraetcs, 4to yctaHoBKa He 6yaeT pabotaTtb gonblie 5-10 gHen, Heobxoanmo cHavana
06a3aTenbHO NPOBECTM XMMUYECKYI0 MOMKY MeMOpaHHOro 6roka, a 3aTem ee 3akoHcepBupoBaTh. KoHcepBauus
C 1Cnonb30BaHMEM KOHCEPBUPYIOLLLEro pacTBopa Tuna D npoBoauTcs no npouenypam, U3noxXeHHbIM B pasgene
«PereHepauus». KoHcepBauuio cnegyeT NpoBoaMTb B TedeHne 30 MUHYT, MOCHe Yero BbIKIMYMTL HAacoc Grioka

XUMUYECKOM MOMKN, 3aKpbITb kpaHbl K1, K2.

BHumaHue! [leped nyckom ycmaHOo8KU HEo6Xo0UMO OmMbimb MeMOpaHHble 3/1eMeHMbl om

\// KOHCepsaHma.

7. BOSMOXHbIE HEMNOJIAOKA K CNOCOBbLI UX YCTPAHEHUA

npu yxXyaLleHn kKayecTsa BoAbl.

3NeMeHTa C KpbILLKOW Kopnyca.
2. MNospexaeHa membpaHa
PYNOHHOIO 3NEeMEHTa.

HeucnpaBHoOCTb BoamoxHas Cnoco6
npuYMHa ycTpaHeHus
1. Peskoe yBenunyeHve | 1. HapyweHarepmMeTu4yHoCTb 1.3amMeHUTb yNNoTHUTENBHOE
NPON3BOAMTENBHOCTN  YCTAHOBKM | COeAMHEeHUst MeMbpaHHOro KonbLO.

2.3aMeHNTb MeMOpaHHbI
3/1EMEHT.

2. 3HaunTenbHoe (bonee 4yem Ha

1. OcagkoobpasoBaHue Ha

1. MpOMbITb PYNOHHbIE

dunsTpara.

CcellekKTMBHOM crioe MeM6paHbI.
2. MNospexaeHa membpaHa
arneMeHTa.

20 %) CHWXeHMe | CeneKkTUBHOM crioe MeMBpaHbl. | 31IeMeHTbI COrMacHO UHCTPYKLUK
NpoV3BOANTENBHOCTH. no aKcnnyaTauum.
3. Pesko cHusunocb kadectBo | 1. OcagkooGpa3oBaHue Ha 1. MpoMbITb MEMBpPaHHbIe

3M1eMEHTbI COrNacHO MHCTPYKLMK.
2. 3ameHUTb MeMBpaHHbIN
ANEMEHT.

4. He BkntovaeTcA yCTaHOBKa.

1. MNapameTpbl NUTatoLen
3NEKTPOCETM HE COOTBETCTBYIOT
TpebyembiM.

2. HakonutenbHas eMKOCTb
dunbTpaTa 3anofiHeHa BOAOW.
3. HepgocTtatouHoe aaBneHune
BOAbl HA BXOAE B YCTAHOBKY

1.Cm. maea 3

2. [loxxaaTbCsa CHMMKEHNS YPOBHSA
dunbTpaTa B EMKOCTH.

3. ObecneunTb Nogavy
HeoOX0AMMOro KonmMyecTBa BoAbI
Ha yCTaHOBKY.

8. AJNIEKTPOBE3OIMNACHOCTb

8.1. YcrtaHoBKa nogknto4vaetca Kk cetun HanpsbkeHne nutaHua — 3x380-400B, u K KOHTYpPY 3aliUTHOrO

3as3eMIieHuns.

8.2. Banpeluaetcsi CHUMaTb KpPbIWKU penie OAaBreHusl, SMNeKTpoaBuraTens, KaTyLKU 3MeKTPOMarHUTHbIX
KrnanaHoB, He OTKIOYMB YCTAHOBKY OT SMIEKTPONUTaHMS.
8.3. 3anpeluaeTcsi NpoN3BOAMTL CAMOCTOSITENbHBIN PEMOHT 31IEKTPUYECKOIN CXEMbI YCTAHOBKM NEPCoHany, He

npowegwemy obydeHue.




9. TAPAHTUMHBIE OBA3ATENbLCTBA

1.MapaHTUHBIN CPOK HAYMHaETCH CO AHS NPoAaxu NoTpebuTernto, ykazaHHOro B JaHHOM PYKOBOACTBE.

2.Mo ycrnoBuaM rapaHTumn npogaseL, 0bs3yeTcs B TedeHun 12 mecsaueB ¢ MOMeHTa npogaxu obopynoBaHus

NMPOBECTM 3a CBOW CYET PEMOHT UK 3aMeHy NMoboN YacTu ycTaHOBKU, KOoTopas ByaeT npuaHaHa gedeKTHON

no npuumHe pedpekta martepuana wnu msrotoerneHus. Cpok AENCTBUA rapaHTUMHbLIX 00A3aTenbCTB He

pacnpocTpaHAeTCs Ha CMEHHbIE (PUINbTPYIOLLUNE ANIEMEHTbI.

3.MapaHTus npu3HaeTca [OEeWCTBUTENbHOM TONMbKO NPW MNPeabsABreHUM [[aHHOro PyKoBOACTBa MO

aKcnnyaTaumm ¢ OTMETKOM O AaTe NPOAaXU 1 LWTaMnoM nNpoAasLa.

4.TapaHTusa Nnpu3HaeTca AEUCTBUMTENbHOW TONBKO B TOM criydae, ecnv ToBap 6yaeT npyMsHaH HeMcrnpaBHbIM

npy OTCYTCTBMM HapyLLEeHUs nokynaTtenem npasun NCNONb30BaHNs, XpaHEHNS U TPaHCMOPTUPOBKU, AENCTBUS

TPETbUX NN, UM 0BCTOATENBCTB HEMPEOAONMMOW CUTbI.

5.l apaHTuen He NpegycMaTpMBaOTCA MPETEH3MN Ha TEXHUYECKNE NapaMeTpbl TOBapa, €CIN OHM HaxoasTcs

B Mpeenax, yCTaHOBIEHHbIX U3rOTOBUTENEM.

6.MapaHTUNHOE  obOcnyxuBaHWMe He  NPOM3BOAWUTCS B OTHOWEHMM  YacTew, obnagawowmx
MOBbILLIEHHbIM

WN3HOCOM Wi OrpaHnyYeHHbIM CPOKOM MCMOMb30BaHus.

7.MpexaeBpeMeHHbI BbIXOA4 W3 CTPOsi 3aMeHsieMbiX YacTerd u3fgenust B pesynbTate uYpe3mMepHomn

3arps3HEeHHOCTY BOAbI HE ABNSIETCA NPUYMHOM 3aMEHbI N BO3BpaTa U3genus, nmn 3aameHsemblX YacTen.

8.lMapaHTua cumMTaeTca HeQeNCTBUTENBHON, €CIIM UMEN MECTO HECAHKLMOHMPOBAHHbBIN JOCTYN ANsi PEMOHTA,

MoaMdUKaUMM 1 OPYrMX W3MEHEHUWA KOHCTPYKUWUW, MNpU MNOBPEXAEHMSAX, BbI3BAHHbLIX HEMPaBUSIbHLIM

NCMOMb30BaHWEM, HapyLWIEHNEM TexHM4eckon 6e30nacHOCTM, MEeXaHU4YeCKUMU BO3OENCTBUAMU U

aTMocdepHbIMU BINSAHUSIMU.

9.B cnyyae npu3HaHuu rapaHTUM HegewcTBUTENbHOW, MokynaTtens obsi3aH BO3MECTMTb Mpodasly Bce

pacxofbl, NOHECEHHbIE UM BCEACTBUE NpeabsBrieHns Heo60CHOBAHHON NPETEH3NN.

10. TPAHCMNOPTUPOBKA U XPAHEHUE

10.1 TpaHCNopTMPOBKa YCTAaHOBKM OCYLLIECTBSAETCA BCEMW BUAAMU TPAHCMOPTHBLIX CPEACTB B COOTBETCTBUM
C NpaBuWiaMu NepeBO3KMN rPY30B, AEUCTBYIOLLMX Ha JaHHOM BMAE TpaHcrnopTa.
10.2 TpaHcrnopTUpoBKa MembpaH OCyLLIECTBNSIETCSA Npu TemnepaType He Huxke 0 °C.

10.3 Morpy3ka 1 BbIrpy3ka YCTaHOBKM OCYLLECTBIIAETCS C MOMOLLbIO MOrpy3ynka.
10.4 [Ins TpaHCNoOpTMPOBKM BHYTPY NMOMELLEHWIA ycTaHOBKa CcHabxeHa kornecamu.

10.5 XpaHeHwue yCTaHOBKM OCYLLLECTBNSIETCSA B OTanN/IMBaeMbIX U BEHTUNMPYEMBIX MOMELLIEHMSIX C
TemnepaTypon He Huxke 0 °C.

11. KOMIJIEKT NOCTABKH

11.1 YcraHoBka «RO 8000—-8040-8» — 1 wT.
11.2 MembpaHa obpaTtHoro ocmoca 8040 — 8 .
11.3 PykoBOACTBO MO MOHTaXy W aKkcrnyataumm — 1 wr.

MI
Haumerosanue nnenus | Cpctema obpaTHOro ocmoca
Mopenb 8040-8
flata nokynku
Anpec opraHusauunu, Poccusi, MockoBckasi 06nacTb, r.XUMKM,
ocyllecTensioLien yn.Bopowwunosa 4.
rapaHTuiiHoe

oﬁcnymwsane n3gennsa




