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YcTtaHOBKa

Siberia_2000 RO |2 |- |8040

1. OBLUAA XAPAKTEPUCTUKA YCTAHOBKU

1.1 YcrtaHoBka BogooudncTHad Tuna RO npegHasHadeHa AN OYMCTKM U CHUXEHus obulen
MUHepanusaumm Boabl NOA3EMHbIX 1 MOBEPXHOCTHbLIX MCTOYHUKOB XO3ANCTBEHHO-NMUTEEBOrO BOOOCHAGXEHUSA
no CanlvnH 2.1.4.1074-01.

1.2 K akcnnyatauuMuM yCTaHOBKM [OMYCKAKTCA COTPYAHMKUM W MONb30OBaTENW, O3HAKOMMBLUMECS
C HaCTOSALLUM PYKOBOACTBOM U MpoLUEALLMNE UHCTPYKTaxX.

1.3 Bo u3bexaHue Bbixoda M3 CTPOS MeMOpaHHbIX (PUMABTPYHOLLMX SMEMEHTOB HEe [AOMycKaeTcs
nogava ropsiyeit Boabl ¢ TemnepaTtypoii Boie 40°C.

1.4 Komnnekrauusa yctaHoBok cepuu "Siberia" Tuna RO MoOXeT MeHATbCA B COOTBETCTBUM C
TexHUYecKMMM YCNoBMAMM 1 NoXenaHuaMmn 3akasyuka.

1.5 B cBs13u € NOCTOSAHHOW paboToM MO YCOBEPLUEHCTBOBAHUIO YCTAaHOBOK cepuun "Siberia" Tuna RO,
BO3MOXHbI OTNINYUST YCTAHOBOK OT JAHHOIO PYKOBOACTBA, HE BIMSIOLLME HA X TEXHUYECKME XapaKTEPUCTUKN
N pyHKLMOHANbHbBIE BO3MOXHOCTH.

TexHu4eckasn XapaKTepucTnkKa yCTaHOBKMW.

TemnepaTypa ucxogHol Bogbl — oT +5°C go +40°C
HomuHanbHas npounsBoauTenbHOCTL (Npn TeMnepatype +259C): — 2,0* m3/yac
MoTtpebneHune ncxodHomn Boabl B pexume punbTpaumm — 2,0-4,0%* m3/yac
O6BEM cbpacbiBaeMoro B gpeHax koHueHTpata — 1,0-2,0** m3/uac
MabapuTHble pa3mepbl: BbicoTa — 1550 MM, rmybuHa — 550 mm, wnprHa — 650 mm
Paboyee pnasneHne — 6 — 10 bar
HanpsxeHune nutaHusa — ~220 B, 50 Ny,
MoTpebnsemas mowHocTb — 1,1 kBT
MpucoeanHTENbHBbIE Pa3Mepbl:
e uncxopHas Boga — G 1 1/2” BHyTp.

o cunbtpatr — G 1 1/4 Hap.

e koHueHTpaT — G 1 1/4 Hap.

e MOpPTbl AN XMM. NPOoMbIBKN — G 3/4” Hap.
Macca ycTaHOBKM — OKOMO 75 Kr



* [pon3BOOUTENBHOCTb YCTAaHOBKM MOXET OTNMYaTbCs OT MPUMBEOEHHbIX 3HAYEHW B 3aBUCMMOCTM OT
TemnepaTypbl MCXO4HOW BoAbl. [1py yMeHbLIEeHMM TeMnepaTypbl BOAbl MPON3BOAUTENBHOCTb YMEHbLLAETCH
(cm. MNpunoxenwne 1).

** 3aBNCUT OT NapamMeTpoB UCXOOHOWN BOAbI.

TpeboBaHus K Ka4eCTBY UCXOQHOW BOAbI.

KauecTtBOo mMcxogHOM BOAbl, MOCTynNawLWen B YCTAaHOBKY, AOMKHO COOTBETCTBOBATb TpeboBaHWSIM
FOCT 2761 (Tabnumua 1):

Tabnuua 1.

Ne n/n Mokasartenb, eq. N3Mm. BenuunHa nokasartens
1. O6wasn mMHepanusauus, mMr/n He 6onee 2000
2. MyTHoCTb, EM® He 6onee 1,0
3. pH 3-10
4, CopepxaHne cBOGOAHOIO Xropa, 030Ha, Mr/n He 6onee 0,1
5. HedTenpoaykrbl, Mr/n OTCyTCTBME
6. O6Lwas »ecTKoCTb, Mr-aks/n He Gonee 0,5
7. CopepxaHwue xenesa, mr/n He 6onee 0,1
8. CogepxaHvne mapraHua, mr/n He 6onee 0.1
9. CoaepxxaHve KpeMHus, Mr/n He 6onee 1,0

lpumeyvaHue. [lpu obweli MuHepanu3ayuu ucxoOHol 800bl b6osiee 2000 me/n 8bIXOOHbIE
napamempsl yCmMaHO8KU MO2ym 3aMemHO omiiudyamsCcsi Om 3asiefieHHbIX 8 rnacriopme. B amom
cnyvyae Onsi ymMOYHEHUsI 8bIXOOHbIX MNapamMempos ycmaHoeKku Heobxodumo npedocmasums
MOIHbIL aHanu3 ucxoOHoU 800bI.

2. KPATKOE ONMUCAHUE YCTAHOBKH
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O6wuin coctaB YyCTaHOBKMU:

YcTaHoBKa 06paTHOro 0cMoca COCTOUT U3 CreayHoLLINX SNIEMEHTOB:
o MembGpaHHbIN 6510K;

Hacoc BbICOKOro faBneHus;

Bnok ynpasneHus;

KoHTponbHO-n3MeputenbHble Npubopsbl;

3anopHo-perynupytollas apmatypa.

MemOpaHHbI 610K NpegHa3HavYeH Ans 06ecconmBaHus BoAbl Ha OCHOBE ABIEHNsi 06paTHOro ocmMoca
N COCTOUT M3 YeTbipeX PYMNOHHbIX OOPaTHOOCMOTUYECKUX 3NIeMEHTOB (MembpaH, pasMeLleHHbIX B OBYX
NNacTUKOBbLIX Koprycax (No 2 MeMBpaHbl B KaX4oMm)).

Hacoc BbicOkOro gaeneHus npegHasHadeH Ans MNOBbILLIEHWs OaBMneHWs nepen MemobpaHHbIM
Grokom A0 3HayeHusi, Heob6xoaMMOro AN HopManbHON paboTbl MEMOPAHHbBIX ANEMEHTOB.

KpaHnbl K1, K2 cnyxart ans nogaym v crimBa MOKOLLErO pacTBopa Mpu XMM. NpoMbiBke mMembpaH. Mpwm
HOpManbHOM paboTe yCTaHOBKU 3TN KpaHbl AOJMKHbI ObITb 3aKpbITbI!

BeHTtnnb B1 npegHasHayeH Anst perynnpoBkun obbema copoca KoHLeHTpaTa B ApeHaX, Tak Xe 3aKkpbiBaeT
MarucTpanb KOHLieHTpaTa npu xvM. npomMbieke. Bo Bpemsi HopmanbHOW paboThbl YCTaHOBKU AOMMKEH ObITb
OTKpbIT!

Pene gaenenusa P01 npegHasHa4yeHo Anst KOHTPONS AaBNeHUs UCXOL4HOM BOAbI.

O6patHbivi knanaH OK1 cnyxuT ansa obecneyeHns 3agaHHOrO HanpaBneHUs Toka BoAbl B 060pOTHON
NnHUKM — oT BeHTUNS B2 n potameTtpa P3 Kk BXxogy B Hacoc.

OnekTpoMarHuTHbIV knanaH 3K nepekpbiBaeT noaady BOAbl Ha BXOAE B YCTAHOBKY.

MaHomeTpbl HanonHeHbl MMUEPVHOM A58 YCTPpaHeHns BUubpauni CTpenku.

Mo nokasaHWsM MaHOMETPOB (nepena AaBneHus) onpegensdeTcs CTeneHb 3arpsi3HEeHHOCTH
mMemMbpaHHoro 6noka. [inanasoH namepeHmi maHomeTpos — o 20 bar.

BeHtnnb Bl cnyxuT gns perynupoBkuM paboyero gaeneHus M pacxoja BoAbl B Maructpanu
KOHLleHTpaTa.

BeHtnnb B2 cnyxuT gns perynupoBkuM paboyero gaeneHus M pacxoga BoAbl B MarvcTpanu
peumpkynsaumm (obopoTHasa Boaa).

PotameTp P1 cnyxuT AN KOHTPONSA NpOu3BOAMNTENBHOCTN YCTAHOBKU MO ounbTpaTy.

PotameTp P2 cnyxuT onsa KOHTPONSA NoToKa KOHUeHTpaTa.

PotameTp P3 cnyxuT ons KOHTPOrsi noToka 060pOTHOM BOAbI (PeLunpKynsauum).

KpaTkoe onucaHue paboTbl yCTaHOBKM.

Bopa n3 6noka npeasapuTenbHON NOArOTOBKM NOAaeTCs Ha BXOA B yCTaHOBKY obpaTHOro ocmoca u
Janee Ha Hacoc, nosbilatowmn aasnexHue. Mo gasneHnem okorno 6-10 bar., co3gaBaemMbiM HAacocoM, Boaa
npoxoauT 4epe3d MeMOpaHHbI 6MOK, COCTOAWMMN M3 3INEMEHTOB PYMOHHbIX OBpaTHoOCMOTUYeckunx. B
mMembpaHHOM 6noke Ha cneumanbHbIX MOMYNPOHULAEMbIX MembBpaHax NPOVMCXOAWMT pasferneHne notoka
ncxogHonW Boabl Ha dunbTpaT (BOAY, MPOLWEALWY 4Yepe3 MemMOpaHy W YacTUYHO OYULLEHHYK OT
PaCcTBOPEHHbIX MWHEParnbHbIX COMNen) U KOHUeHTpaT (Body, oboralleHHyl KOMMOMAHbIMW YacTuuamu u
pacTBOPEeHHbIMK consamMu). MembpaHHbIi 6ok  COCTOMT U3  4YeTbipex MembOpaH, PacnofioKeHHbIX
napannenbHo-nocnegoBaTenbHo (2 HaMopHbIX Koprnyca no 2 MembpaHbl B KaXK4oMm).

KoHueHTpaT 4YacTnyHO cnvMBaeTcs B ApeHax, a Apyrasa ero 4yacTb HanpaBnseTcsa Ha BXOA Hacoca Mo
obopoTHoM MarucTpanu. Hanuuve o6GOpOTHOW MarucTpanyM Mo3BOMSET 3KOHOMUTb [OPOrOCTOSILLYIO
MOArOTOBIIEHHYIO BOAY 3a CYET BTOPMYHOrO UCMONb30BaHMA KOHUeHTpaTa. OgHako 3HauMTenbHbIVi BO3BpaT
0BOpOTHOW BOABI HA BXOA B HACOC yXYALIAET KayecTBO nonyyaemoro gpunbTtparta. dunbtpat (obecconeHHas
BOAaA) NOCTynaeT HenocpeaCcTBEHHO NOTPEBUTENO UMK B HAKOMUTENbHYI EMKOCTb.



3. NOArotToBKA YCTAHOBKU K PABOTE

YcTaHoBKa 06paTHOOCMOTUYECKNX MEMOpaH.

MembBpaHbl obpaTHOro ocMoca MOCTaBMAITCH OTAEMbHO OT YCTAHOBKM, YNaKOBaHHbIE B rEPMETUYHYIO
ynakoBKy W 3anuTble KOHCepBaHTOM. [lepea 3amyCckoM YCTaHOBKM HeOOXOAMMO YCTaHOBUTb MeMOpaHbl
obpaTHOro ocmMoca Ha LWTaTHble MecTa B kopnyca. [ins atoro Heob6xoamMmo:

M3Bneyb CTONOpPHbIE KOMbLa 13 Nasos B KOpnycax;

M3Bneyb KpbILLKKN 13 kOopnycoB. KpbIlwku gepxaTcs B KOpnycax 04eHb NIIOTHO, MOXeT notpeboBaTbes
CbEMHMK. [1118 9TOro B KpbILIKaxX NpeaycMoTpeHbl pe3bboBblie oTBepcTusa M8; BHuMaHue: B kopnycax
MOXeT ocTaBaTbcsA Boaa!

YCTaHOBUTb Ha 2 KPbILLKW YNOPHbIE KOHYCbI. KPbILLKM C KOHYCaMu yCTaHOBUTb B KOPyca CO CTOPOHbI
BbIXoAa U3 Kopnyca (no HanpasneHuo Boabl)!

PacnakoBaTb membpaHy M BCTaBUTb B KOPMYyC CO CTOpPOHbI Bxoda. HanpaBneHue cTpenok Ha
Kopnyce u Ha MembpaHe [OMKHO coBnapaThb!

K Topuy MemOpaHbl NPUCOEAMHUTH KOHHEKTOP, COeauHsioWMiA MembpaHbl (NocTaBnseTcd B
KoMnnekre ¢ membpaHon);

K KOHHeKTOpy npucoeuHuTb BTOpPYHO MemMbpaHy WM NpoTOMkHYTb COopKy n3 membpaH B Kopnyc.
HanpaBneHue cTpenok Ha Kopnyce u Ha Mem6paHe AOMKHO coBnapaThb!

YCTaHOBUTb BTOPYHO KPbILLKY B KOPMYC;

3admkcmMpoBaTh KPbILKU CTOMOPHBLIMU KOMbLIaMK;

MoBTOPUTE NpoLEeaypy Ans BTOPOro Kopnyca.

Ons obneryeHus npouecca M COXPAHHOCTU YMINIOTHUTESNbHbIX PE3MHOBLIX KoneL B Ka4yecTBe
CMa3Kku wucnonb3oBaTb TONbkKo rnuvuepuH! He wucnonb3oBaTb cMa3ku, copepxawme
HedTenpoayKTbI!

BrumaHue! [leped Hadanom pabomel (nocre ycmaHoeku membpaH) ycmaHoeKy Heobxodumo
MpoMbImMb, M.K. MeM6paHbi 3arosIHeHbI KOHCEP8aHMOM U 803MOXXHbI 8MOPUYHbIE 3a2PSI3HEHUS NPU
mpaHcropmuposkKe.

MoaknoyeHMe yCTaHOBKM.




. Mopgaya pasbl Ha koNoaku

. baza nutaHms AMK

. (hasa nuTaHmna namnoyku

. Bbixog, N nnTaHus KaTylwKn MarHUTHOro nyckaTens

. N nutanna MK

. N nutaHmna namnoyku

. KOHTaKT BbIXO4a C pere gaBleHus

8,9. KoHTakTbl Ans NoAKMoYeHNs NONIaBKOBOro ypoBHS B 6ake
10. BBoag nutaHma N

11-14. konoakn PE

No oabhWNE

YcTaHoBKy crieayeT pasmecTuTb B yA0OHOM MecTe Tak, YTobbl A4NWHbI BXOAHOTO TpybonpoBoga 6bino
[OCTaTOYHO AJ1si MOAKIOYEHMs] K UCTOYHMKY BOAOCHaGXeHWs!, a TpyGonpoBog KOHUEHTpaTa MOXHO Oblno
noAKNoYNTb K KaHanusauuu. MNMpy BHELLHEM OCMOTPE YCTaHOBKM YOEAMTbCA B OTCYTCTBMM MOBPEXAEHWN
KOpPMNycoB, MGKMX TPyGONPOBOAOB U APYrMX COCTaBSIOLLMX YacTeu.

[ns 3anycka ycTtaHOBKM Heo6xoanMmo:

o CoeauHnTb BXOA YCTAHOBKM (MyNbTUNATPOHHbIN (PUMNbTP) C UCTOYHUKOM BOOOCHAOXEHUS.

o [logkniounTb BbIXOA NUHUKM KOHUEHTpaTa K kaHanudauun. Heobxoammo obecneuntb JOCTATOUHYHO
MPONYCKHYO CMOCOBHOCTb NMHUWM ApeHaxa, MOCKONbKY MOTOK KOHLUEeHTpaTa npu pabote ocmoca
MOXeT npesblwaTtb 1 M3/u.

o  CoeauHnTb BbIXOA NHUK hunbTpaTa C EMKOCTBIO YACTON BOAbI.

o [logkniounTb BHELUHMIA AaTUYUK YPOBHSA K Knemmam 8,9 KnemHoro 6rnoka, CHsiB NepeMbIyKy;

o [logkniounTb anekTponutTaHuve k Bnoky ynpaesneHusi. MuHumansHoe cevyeHue nutarowiero kabens -
5x1,5Mm2. dasHble npoBoga NoAaknovatTcs K knemmam L1, L2, L3 nakeTHoro BbikntoyaTens SH203
(BHYTpM Bnoka ynpasneHus), NpoBoda HeNTpane u 3a3eMIieHNst - COOTBETCTBEHHO K knemmam N u
PE;

lNoOknroYeHUe anneKmMponumMaHusi.

Mocne nogknoyeHUst anekTponuTaHns Heobxoanmo y6eanTbest B COOTBETCTBUM MapamMeTpoB NUTatoLLEn
cetn Tpebyembim (220 B). [ns atoro:

e  BknounTtb nakeTHbIN BoikNtovaTtenb SH203 Ha 6GokoBoOW CTeHke Boka ynpaBneHus;

3anonHeHue yCTaHOBKN BOAOM.

CnepnyeT ocylecTBUTL NepBOHaYarnbHOE 3anofiHeHne Hacoca BoAOW Nepes nepsbiM 3amnyckoM Ans
yAaneHus Bosayxa U3 cuctembl. 3anonHeHne cnefyeT OCyLWEeCTBNATL BPEMEHHBIM MOAKIIOYEHUE K KpaHy
K1. [Ins 9TOro HyXHo:

CoeaunHnTb BbIXOA KOHUEHTpaTa u hunbTpaTa ¢ kaHanu3aunen (TONbKo Ha BPeMsi MPOMbIBKW);

Moaknountb BOAy K kpaHy K1.

OTKpbITb KpaH K1 nogayn sogpl;

NOMHOCTBIO OTKPbITb BeHTUMb B1 (koHUeHTpaT);

KpaH K2— 3aKkpbITb;

BeHTUNb B2 (06opoTHasi Boga) — MONTHOCTLIO 3aKPbITh;

OTBEPHYTb NpobKy BO3AyX0cOOpHMKa Ha Hacoce;

BPEMEHHO coeguHuTb nepembldkon kneMmbl 8 n 9 B 61oke ynpaBneHus;

A0XOAaTbCs 3anofiHEHWs Hacoca BOAOW, 3aBepHYTb NPOOKy BO34yX0COOpHWKa;

Mpn OTCYTCTBMM BXOOHOIO OABMNEHWUs ANsS 3anOSIHEHWs YCTAHOBKU ypoBeHb BOAbl B GydepHon
€MKOCTW A0SKeH ObITb He meHee 0,4 m3.



OTKpbITE 4N 3aN0NHEeHUs
Hacoca Bogoun

Puc.8 lNpobka 8030yxoc60pHUKa.

MepBbIN 3anNycK U NPOMbIBKA YCTaHOBKMU.
YcTtaHoBKa AOJPKHAa ObITb npeaBapuTesibHO 3anoJiHeHa BOﬂ,OVI.

D,J'Iﬂ nepBoro BKIMK4YEeHNA YCTAaHOBKU HYXHO:

e [lonHOCTbIO OTKPBLITL BEHTUIb B1 (kOHUEHTpaT);

o KpaHbl K1, K2— 3akpbIThb;

e BeHTtunb B2 (06opoTHas Boga) — MONHOCTLIO 3aKPbITh;
e [lopaTb BOOY Ha yCTaHOBKY;

e  BknouuTb NakeTHbIN BbIKNtoYaTenb 1;

lMoBopayMBaem Tymbrnep Ha nuueBoWn CTOpoHe wwuta B nonoxeHune «IMYCK». [omkeH
BKITIOUMUTBCS Hacoc 1 3aropeTbest namna « PABOTAY.

Habop Heob6xodumoz0 OaesieHUsi Ha 6biIxo0e Hacoca 603MOXeH Mpu 3anoJIHeHHOU
ycmaHoeke. [lpu nepeom 3anycke ycmaHoeka eolidem e ycmolivyueblili pexum pabombi
nocsie mo2o, Kak 3anojsiHumcsi eodol. [ns amoz2o Moxem noHadobumbcCsi HECKOJILKO
8KITr0YeHuUdl.

YcTaHOBKa MOXeT OTKIMIOUYNTLCS B Npouecce paboTbl MO CneayoLwwmum npuymMHam:
e rageHve JaBneHus Ha BXode B YCTAHOBKY HMXe MUHMManbHO gonyctumoro (1,5 bar). B atom
Cry4yae ycTaHOBKa NepexoAuT B PeXnM OXuaaHus.

[Moporu oTKMYeHNs YCTaHOBKU MO AaBMEeHUI0 3a0al0TCs C NOMOLLbIO perne AaBreHus:
e P[1— MnHMManbHOe JaBneHne Ha BXo4e B YCTAHOBKY (Mo ymonyaHuio — 1,5 bar);

Mpu ncnonb3oBaHUM 4aTYMKOB YPOBHA UX KOHTAKThI NoAkmnoyvatoTca K knemmam 8,9. [Npun 3aMKHYTbIX
KOHTaKTax 4aTuYMKOB BKIMOYEHHas ycTaHoBKa byaeT HaxoauTbes B paboyem pexvme unbTpaumm:
e Hacoc paboTaer,
e namna «PABOTA» cBeTutcs,
Mpu cpabaTbiBaHMM 4ATYMKOB YPOBHS YCTAHOBKA NepenaeT B PEXUM OXKUAaHUSA:
e Hacoc He paboTaerT,
e namna «PABOTA» - He cBeTUTCS.
Kak Tonbko Boga B €MKOCTAX AOCTUrHeT HeobGXoAMMOro ypoBHS, YCTaHOBKa CHOBAa 3anycTUTCH B
pexvme unbTpaumm.

[ns npekpaweHns paboTbl yCTAHOBKN HYXXHO NOBEPHYTb Tymbnep B nonoxeHne «CTOMMy.

B TeveHune 15 MUHYT cnnBaTh BOAY C BbIXOA0B KOHLEHTpaTa 1 ounbTpaTta B KaHanu3aumo, UCnonb3ys
WnaHrm (He BXOOSAT B KOMMIEKT MOCTaBKN);

OTKpbITb BEHTUNb B2 Ha NUHWMM peumnpKynsaummu n NpogorkaTtb NPOMbIBKY eLle B TeyeHne 15 MuHyT,
nocre 4ero 3akpbiTb BeHTUNb B2, cnegs 3a tem, 4Tobbl AaBneHve He npesbiwano 10 bar.

MnaBHO npukpbiBas BeHTUNb B2, cospgatb paboyee aasneHue 6-8 bar. B Mem6paHHoM Groke.



BHumaHue! BeHmunb B2 noslHocmbio nepekpbiéamb HeJlb3sl.

OTperynupoBaTb COOTHOLLUEHME pPacxofoB (punbTpaT — KOHUEHTpaT npumepHo 3:1, nocteneHHo
npukpbIiBas BeHTunb B2, nogaepxusas paboyee gasneHne B MembpaHHoM 6rioke, no maHomeTpam M3 n M4.
Ecnu paBneHue HaumMHaeT npeBbiwaTh 8 bar, HeobxoauMo cnerka NpUOTKPbITb BEHTUIb B3.

MpomMbITe MeMBpaHHbIN BOK B TeYEHNe NPUMEPHO 2 YacoB, BCIO BOAY CNMBas B KaHanNu3awuo, nocne
Yero MOXHO HadaTb 0TOop obecconeHHon BoAbl.

4. NOPAOOK 3KCIMJITYATALUN YCTAHOBKU

YcTaHoBKa, YKOMMMEKTOBaHHas aBTOMAaTM3MPOBaHHbIM GOKOM YNpaBneHUs, MOXeT aBTOHOMHO
paboTaTb B HECKOMbKMX PEXUMAX: PexuM unbTpaunmn 1M pexum oxuaaHua. XvMmudeckas Mounka (unu
pereHepauusi) o6paTHOOCMOTUYECKMX MeMOpaH OCYLLEeCTBNSETCA B PYYHOM pexvmMe, NpeaycMOTPEHHOM
KOHCTPYKUMEWN YCTaHOBKM.

B pexume dwunbTpaumMn ycTaHOBKA HEMpepbiBHO ouuwaeT BoAdy, NpPeABapuTeNnbHO Y4acTUYHO
OuYMLEHHY B (bunbTpax nNpeanoarotoBkM. B aTom pexvme aBTOMaTU4ecKme BbIKMIOYaTENN YCTaHOBKM
HaxoOATCA B COCTOSIHMM «BKMOYEHO», Tymbnep B nonoxeHue «[llyck», «PABOTA»; Hacoc - pabortaer,
waposble kpaHbl K1, K2 — 3akpbiThl; perynupyemble BeHTunu B1 n B2 Ha nuHUSAX KoHUeHTpata u
peumpKynsaumMm 3adukcupoBaHbl B MOMYyOTKPbITOM MOMOXeHUn, obecrneyvmBasi NOBLbILEHHOE AaBleHue B
mMembpaHHoM 6noke n Tpebyemble pacxoabl BoAbl B NMMHMAX bunbTpaTa, KOHUEHTpaTa 1 peuupKynauun.

Mpu HanonHeHUn UHMLIHOK EMKOCTV BOAOKN CpabaThiBalOT AaTYMKN YPOBHS, U YCTaHOBKa nepexoaut
B peXWM OXuaaHusa. Pexvm oxugaHusa npogorkaeTcsa A0 TOro MOMEHTa, Korga ypoBeHb BOAbl B
HakonuTenbHON eMKOCTM ynageT A0CTaTOYHO, YTOObl 3aMKHYMMCb KOHTaKTbl AaTyuka ypoBHs. [locne atoro
yCTaHOBKa CHOBa NePexoAunT B pexunm dunbtpaumm.

ExenHeBHas dKcnnyatauusa yctaHOBKMW.

MpoBepuTb NnonoxeHne kpaHoB: KpaHbl K1 n K2— 3akpbIThbl;
MogaTe BOOONPOBOAHYO BOAY HA YCTaHOBKY;
HaxaTtb KHOMKy «[Tyck», TEM CambIM BKIOYMB YCTAHOBKY.

Ecnun npepBaputensbHo 6binu caenaHbl perynupoBku pabodero AaBneHUst U peumpKynsumMm Bogbl C
nomoLLblo BeHTUNe B1 n B2, To AaBneHne Ha MemMGpaHHOM Broke yCTaHOBUTCS Ha ypoBHe 6-8 bar, noTok
dunbTpaTta — 2,0 m3/uac, pacxopg koHueHTpaTta — 1,0-2,0 m3/yac, 06bém peunpkynsaumm — go 1,0 m3/uac.

Y6eavBwnNCcb B OOCTWKEHUM HEOOXOOAMMOro KavecTBa BOAbl, MOXETe OCYyLeCcTBnsATb OTOop
06ecconeHHon Boabl.

KoHTponb paboTbl yCTaHOBKM.

Cuctema He TpebyeT 0cob0oro KOHTPOIS BO BpeMS paboTbl B aBTOMaTUYECKOM PEXUME, HYXKHO TONbKO
cneguTb 3a MOKasaHUsIMM MaHOMETPOB M 3a KayecTBOM (urbTpaTa Ha Bbixode ycTaHoBKku. B npouecce
aKcnnyaTaumm yCTaHOBKW criegyeT Nepuoanyeckn KOHTPONUpoBaTh criegyrolme napameTpsbl:

1. JaBneHve Ha Bxoge MembpaHHOro 6rnoka JOMmMKHO ObITb B npegenax 6-8 bar. MakcumanbHo
gonyctumoe gasnenue - 10 bar.

2. MNepenan gaBneHnss Ha MeMbpaHHOM Grioke MOXeT cocTaBnsieT npumepHo 1,5-2 bar. Ha kaxkaon
ctynexu. Mpu nepenage gaeneHus 6onee 2 bar. He06x04UMO MPOBECTU XMMUYECKYIO MPOMbIBKY MEMOpaH.

3. PerynsipHo nNpoBOAUTE XUMWYECKUIA KOHTpONb cpunbTpaTa Ons npaBWUibHOW OLIEHKM paboThl
ycTaHoBkU. KOHTponb NpoBoAdAT Mo crnefylLlmMm rnokasaTensm: NpoBOAMMOCTb BOAbI, XECTKOCTb, obliee
conecogepxaHue.

OKoH4aHue paboThbl.

Ins npekpalleHusi paboTbl yCTAHOBKM 0GpaTHOro ocMoca NnoBepHuTe Tymorep B nonoxeHne « CTOMM».



XypHan HabnogeHun.

Cnepyer BecTu XypHan HabniogeHun, B KOTOPbIM HeobXoouMMO perynspHo 3aHOCUTb [AaThl,
nokasatenu paboTbl YCTAHOBKM U coaepXaHne CepBUCHbIX paboT (Xumuyeckasi Moka membpaHHoro 6noka,
3ameHa UNbTPOB, MOBEPKa MaHOMETPOB M KOHAYKTOMETPOB), CPOKM 3aMeHbl 3IEMEHTOB, MOKa3aHud
KauyecTBa Bofbl, Nepedoun B paboTe yCTaHOBKKN 1 MpoYee.

Mpn askcnnyataumm yCTaHOBKM HEOOXOOAUMO PErynsipHO crneguTb 3a KOHTPOSbHbIMKU Mpubopamu,
OCHOBHbI€ NnoKa3aTenu perynsipHo 3aHOCUTb B KApTy perfaMeHTHbIX paboT.

OCHOBHbBIMW KOHTPONUPYEMbIMY NapamMmeTpamMmn YCTaHOBKU SIBNSOTCA:

e MOKa3aHUsl KOHOYKTOMETpa

e COOTHOLLEHME NOTOKOB (hbunbTpaT/KOHUEHTpAT,
e  NPOU3BOAMTENMBHOCTb YCTAHOBKN NO PuUnbTpaTty,
e  MOKa3aHUs MaHOMETPOB.

Yka3aHHble HabnogeHUs crieqyeT 3aHOCUTb B KapTy pernamMmeHTHbIX padoT He pexe 1 pasa B Mecsl,.

Mpn BegeHwn 3anucen ocoboe BHMMaHWE HEOOXOAMMO yaenaTb AaTaM NPoBeAEHUs XUMUYECKUX
MOeKk MeMOpaH, OnucaHui MnocrneaoBaTENbLHOCTU MNpOBeAeHUd npoueayp MOWKUM M UCMOMb30BaHHbIX
peakTuBoB. B cnyyae ecnu ka4ecTBO o4vMLLL@eMOomn BoAbl He ByaeT yaoBneTBOpATL TpebyeMbiM nokasartensm,
aHanu3s 3anvcaHHOW B XXypHane nHgopmalmm no3sonuT cneyyanuctamM Hallen KomnaHum BbiCTpo YCTpaHUTb
HEeNcrnpaBHOCTMU.

BuumaHue! lpu omcymemeuu xypHana HabnodeHul u/unu omcymecmeuu peaynspHbIX
3anucel nposedeHusi peanameHmHbIX pabom 8 XXypHane KOMMaHusi CHUMaem YCmaHO8KYy C
2apaHmMuliHo20 0bcCyXuB8aHUSs.

5. PETEHEPALUA MEMBPAHHOI'O BJIOKA

Pecypc paboTbl MEMOpPaHHbIX 31IEMEHTOB.

ObpaTHoOCMOTHNYECKME MEMOpPaHHbLIE 3rIEMEHTbI NPY NPaBUITLHON 3KCNyaTaumMm 1 CBOEBPEMEHHOM
NpoBeAeHUN pernameHTHbIX paboT nmetoT pecypc Ao 3 net. CteneHb 3arpA3HeHNss MeMOBpPaHHbIX 3NTIEMEHTOB
KOHTpOMMpyeTCHa N0 HEeCKOMNbKMM napameTpam. baszoBbiMy napameTpamu SBNSAOTCA Pa3HOCTb AABMEHUA Ha
BXO4e W BbiXxoAde CTyneHen membpaHHoro 6noka (MaHomeTpbl M3 1 M4) 1 cenekTMBHOCTb MeMOpaHHbIX
3MeMeHTOB (N0 nokasaHuaM KoHaykTomeTpa). CenekTMBHOCTb MOXHO MPOCTO M ObICTPO BbIMUCAUTL MO
yKasaHHOW HWXe dopmyrne, M3MepuB corlecogepxaHmue Bodbl Ha BXOAe W Bbixoge MeMGpaHHoro 6roka:

S = (Csx -Cabix)/ Csx »100%,
roe Cex v Cauix - coOnecogepxaHve Boabl Ha BXOAE M BbIX04e, COOTBETCTBEHHO.

Mpu cenektuBHocT S meHee 90% w/vnv nNpM 3HaAYeHUW pas3HOCTM AaBNEHWN Ha CTYMeHu
mMembpaHHoro 6roka 6ornee 2 bar membpaHbl criegyeT NPOMbITb MOKOLLUMMU PacTBOPaMMU.

B npouecce akcnnyataumm mMemMOpaHHbii 610k 3abvBaeTca HacCNoeHWsIMU CONEWN XKECTKOCTMW,
KoaryrnmpoBaBLUUMW KOSNNMOWAHBIMU 3MYNbCUSIMU, OPraHUYecKnMn OTnoxeHuamn. Ecnv mem6paHHbIn 6ok
Nepuoauyeckn He O4YMLLaTb OT 3arpsA3HEHWsi, 3TO MOXEeT MPMBECTU K "OLITYKaTypuvBaHUIO" MOBEPXHOCTU
MeMOpaH 1 Aaxe K UX HeobpaTuMbIM paspyLLEHUAM.

Pexum «xmmmnyeckon Monkm» meMmbpaHHoro 6roka noapasymeBaeT pyvyHOe yrnpaBneHne yCTaHOBKON
N TpebyeT HEeKOTOPOW HEeCMNOXHOW TpaHcdopmauuu rmapaBfM4ecKon CXeMbl, KoTopas npegnonaraet
CO3daHuWe 3aMKHYTOro KOHTypa AN UMPKYyNsauuM MOKOLLEro pacteBopa Mo NyTW «eMKOCTb - Hacoc -
MeMOpaHHbIN BMOK - eMKOCTb».

an3HaKM 3arpsA3HeHus.
o  CHmXKeHWe Npon3BoaANTENbHOCTM MeMBpaHHbIX 3N1IEMEHTOB A0 BeNU4YnHbl, MeHee 80% OT HayarnbHOW;
e [lepenap paeneHust Ha mem6paHHoM Grioke yBenuumBaetcs 6onee, yem Ha 1-1,5 kr/cmM? Ha oaHy
CTyNeHb;
e  3HauuTenbHO yBEnUYMIach aNeKkTPONPOBOAHOCTL huUnbTpaTa;
e CenekTnBHOCTb MemMbpaHHoro 6noka ynana go 90% (unu Huxe).

Ecnu nosiBUnNnMcb CMMNTOMBI 3arpAasHeHnd, pekomeHayeTcda npoBoanUTb pereHepawuto MeM6paHHOFO
6noka. PereHepau,vm - 3TO 06pa60TKa MeM6paHHbIX 3NieMeHTOB MOWLWKMM CpeacTsoM, yaanAaAwwmm C nx
NOBEPXHOCTN HaKonmBLUMECA OTITIOXEHUA. OTa npouenypa no3BoNAeT noaaepXumeatb 3adBlIE€HHbIe
XapaKTepucTnukn yCtaHoOBKN U NpoaJinTb CPOK CJ'Iy)K6bI MeM6paHHbIX 3N1IEMEHTOB.



PereHepaumsa npoBoautca B ABa-Tpy dTana. Ha nepBom astane Moika MeMOpaHHbIX 351IeMEHTOB
OCyLeCTBNAeTCA KucnbiM pactBopoM Tuna B. Ha BTOpom 3Tane wenoyHbiM pacteopoM Tuna A. [Npu
HeobxoouMOocCTK Aanee Ae3vHuUUupyroLWwmum pacteopom Tuna C (CM. MHCTPYKLMIO Brioka XUM. MOWIKM).

Mopspok NnpoBeAeHUs pereHepauum.

BHauane HeobxoamMmMo npurotoButb Tpebyembin 06 beM MotoLLero pacTeopa Tuna B B emkocTuy 6roka
XUMUYECKOM MOWKW. [ns npurotoBneHMst pacTBopa XenaTenbHO MCMNONb30BaTb AUCTUMNNUPOBAHHYK WK
obecconeHHyto Boay.

[anee cnefyeT BbINOMHUTL CreayoLLme onepauumn:

e  O6GecTouMTb YCTAHOBKY, BbIKITHOUMB NaKeTHbIN BKAoYaTens SH203;

e [lepekpblTb Nogady BOAbl HA YCTaHOBKY;

o [logkniounTb LINAHT O4HUM KOHLIOM K BbIXO4Y Ha Broke XMMU4eCcKon MOMKK, a APYrMM KOHLLOM K BXOAY
kpaHa K1,

e [logcoeavHuTb ApYyron LINaHr K BbIXOAY KpaHa K2, a Apyromn KoHeLw, LWraHra COeMHUTL C eMKOCTbIO C

MOIOLLMM pacTBOPOM (B 6I10KE XMMUYECKOA MOWKK).

e  3akpbiTb BeHTUNM B1 1 B2;

o  OTKkpbITb KpaHbl K1 1 K2;

e Bknountb Hacoc Ha 6Groke xummyeckon Mouku. NMpyn 9TOM HacoC Ha4yHET NpoKaynMBaTb MOIOLLMN
pacTBOp MO 3aMKHYTOMY KOHTYPY U3 EMKOCTN Yepe3 MembpaHHbIi 6ok 1 06paTHO B EMKOCTb Yepe3

OTKpbITble KpaHbl K1, K2.

lMocne 3aBepLUeHMS XMMNYECKOW MOMKM MembpaHHoro 6rioka KaxablM Tunom pacteopa (A, B n C),
BECb MPOMbIBaEMbIVi KOHTYP, C KOTOPbIM KOHTakTMpoOBan MOWLNA pacTBOp, HEO6X0AMMO MPOMbITL YNCTOM
BOAON.

6. KOHCEPBALIUA YCTAHOBKU

Ecnn npegnonaraetcs, 4to yctaHoBka He ByaeT pabotatb gonbiie 5-10 gHen, Heobxognmo cHavana
06sa3aTenbLHO NPOBECTU XMMUYECKYO MOMKY MeMOpaHHOro 6510ka, a 3aTem ee 3akoHcepBupoBaTh. KoHcepBaums
C MCMoNb30BaHMEM KOHCEPBUpPYHOLLLEro pacTBopa Tuna D npoBoamTcs no npoueaypam, U3noXeHHbIM B pasgene
«PereHepauus». KoHcepBaumio cnegyeT npoBoAanTb B TedeHne 30 MUHYT, MOCre Yero BbIKIMI0YNTL HAcoC Brioka
XUMUYECKOM MOWKM, 3aKpbiTb KpaHbl K1, K2.

BHumaHue! [leped nyckom ycmaHo8KU HeobX00UMO OmMbIMb MeMOpaHHble 371eMeHmbl om
KOHcepgaHmMa.

7. BOBMOXHbIE HENONAAOKU U CNOCOBbLI UX YCTPAHEHUA

npu yxyaLweHUn kKayecTBa Boabl.

anemMeHTa C KpbILLKOM Kopryca.
2. MNoBpexpaeHa membpaHa
PYNIOHHOIO aNeMeHTa.

HeuncnpaBHoCTb Bo3moxHas Cnocob
npuYnHa ycTpaHeHusi
1. Peskoe yBenuyeHue | 1. HapyleHa repMeTnyHOCTb 1.3amMeHUTb ynnoTHUTENbLHOE
NPOVN3BOAUTENBHOCTM  YCTAHOBKWN | COeAMHEHUss MeMOpaHHOro KonbLO.

2.3ameHnTbL MeMBpaHHbIN
3MNEeMeHT.

2. 3HauuTenbHoe (bonee 4em Ha

1. OcagkoobpasoBaHue Ha

1. MpOMbITb PyNOHHLIE

dunbTpaTa.

CENeKTUBHOM CINoe MeMOpaHbl.
2. MNoBpexaeHa membpaHa
afeMeHTa.

20 %) CHWKEHWE | CENeKTUBHOM Crioe MeMbpaHbl. | 3NeMeHTbI COrMacHO UHCTPYKLUN
NPOU3BOAUTENBHOCTM. no aKcnnyatauuu.
3. Pesko cHusunocb kadvecTtBo | 1. OcagkoobpasoBaHue Ha 1. MpoMbITE MeMBpaHHbIe

3MNEeMEeHTbI COrMacHO MHCTPYKLNN.
2. 3aMeHNTb MeMOpaHHbIV
3MNEMEHT.

4. He BknMovyaeTcsa ycTaHOBKa.

1. MapameTpbl NuTatoLWwen
3MNEeKTPOCETN HE COOTBETCTBYIOT
Tpebyembim.

2. HakonutenbHas eMKOCTb
¢unbTpaTa 3anonHeHa BOOON.
3. HegocTtaTto4Hoe gaBnexHue
BOAbl HA BXOAE B YCTAHOBKY

1.Cm. maBea 3

2. loxaaTbCs CHMKEHNSA YPOBHS
dunbTpata B EMKOCTH.

3. ObecneunTb Nogavy
HeobxoAuMOoro KonnyecTsa BoAbl
Ha YCTaHOBKY.




8. ANIEKTPOBE3O0INACHOCTb

8.1. YctaHoBka nogkntovaeTtcs k cetn ~220 B, ¢ yactotoin 50 ML, 1 K KOHTYPY 3aLLUUTHOrO 3a3eMeHus.

8.2. BanpewjaeTtcs CHMMaTb KpPbIWKW pere OaBfeHUs, 3MeKTpoaBuUraTensi, KaTylKu 3JEeKTPOMarHUTHbIX
KrnanaHoB, He OTKITHOUMB YCTAHOBKY OT 3JIEKTPONMUTaHUS.

8.3. 3anpelyaeTcs NPOn3BOANTL CAMOCTOSATENbHbBIV PEMOHT 3J1IEKTPUYECKOI CXEMbI YCTAHOBKWU NepcoHany, He
npoweawemy obyyeHue.

9. FAPAHTUUHbIE OBA3ATENLCTBA

1.MapaHTUHBIN CPOK HAYMHAETCH CO OHA NpoAaxu noTpebutento, ykazaHHOro B AaHHOM PYKOBOACTBE.

2.MMo ycnoBuam rapaHTum npogasel, 06a3yeTcs B TedeHun 12 mecaueB ¢ MOMeHTa npoaaxun obopynoBaHus
NPOBECTM 3@ CBOW CYET PEMOHT UNKN 3aMeHy Nbon YacTn ycTaHOBKK, KoTopas OyaeT npusHaHa aedekTHom
no npuyuHe aedekra matepuana unu msrotosneHud. Cpok OencTBUs rapaHTUNHbIX 00A3aTensCTB He
pacnpoCcTpaHseTCs Ha CMeHHble (PUNbTPYIOLLNE INIEMEHTHI.

3.MapaHTua npusHaeTcs OEWCTBUTENBHOW TOMNbKO MpU  NPeabsBlEeHUM [OaHHOMo pPyKOBOACTBA MO
aKcnnyaTaumm ¢ OTMETKOW O AaTe Npogaxu v WTamMmnom npogasLa.

4.[apaHTusa NpusHaeTcst eNCTBUTENbHON TOMbKO B TOM Criydae, ecnu ToBap 6yaeT npusHaH HeucrnpaBHbIM
MpW OTCYTCTBUW HapyLUEHWs MOKynaTenem npaBuil CNoNb30BaHUs, XpaHEHWS U TPaHCNOPTUPOBKX, OENCTBUSA
TPETbUX NUL, UM 0BCTOSATENBCTB HENPEOLONTMMON CUTbI.

5.MapaHTuen He NpegycmMaTpMBalOTCA NPETEH3UN Ha TEXHUYECKNE NapaMeTpbl TOBapa, €CNN OHW HaxoasTcs
B Npejenax, yCTaHOBIEHHbIX U3rOTOBUTENEM.

6.MapaHTUNHOEe o6GCNyXMBaHWE HE NPOU3BOAMTCS B OTHOLUEHUM 4YacTen, obnagalwolimx MOBbILLEHHbIM
N3HOCOM UIN OrpaHUYEHHbIM CPOKOM MCMOMb30BaHMS.

7.MpexaeBpeMEHHbI BbIXOA4 W3 CTPOsl 3aMeHsieMblX YacTen u3genus B pesynbrarte uYpe3mepHomn
3arpsAA3HEHHOCTM BOAbl HE ABNAETCH NPUYMHOM 3aMEHbl UN BO3BpaTa U3L4ENus, Unm 3aMmeHseMbIX YacTen.
8.lMapaHTua cunTaeTca He4eNCTBUTENBHON, €CIM UMEN MECTO HECAHKLMOHMPOBAHHbIN AOCTYN AN1S PEMOHTA,
MoaudmKaumMm M Opyrux W3MEHEHWA KOHCTPYKUWMW, MpU MNOBPEXOEHMWSX, BbI3BaHHbIX HeNpaBuIlbHbIM
NCMONMb30BaHWEM, HapyLIEHNEM TexHU4eckon 6e30nacHOCTM, MEeXaHUYecKMMy BO3OEWCTBUSMU U
aTMoCdepHBIMY BIINSHUAMM.

9.B cnyyae npu3HaHWM rapaHTMU HeOencTBUTENbHOW, Mokynatenb 0653aH BO3MeCcTUTb MpoAaBLy Bce
pacxofbl, MOHECEHHbIE UM BCNEeACTBUE NPeAbABIEHNss HEOOOCHOBaHHOW NPETEH3NN.

10. TPAHCNOPTUPOBKA U XPAHEHUE

10.1 TpaHCNOpTUPOBKa YCTAHOBKM OCYLLECTBSIETCA BCEMU BMOAMU TPAHCMNOPTHbIX CPEACTB B COOTBETCTBUM
C NpaBunamu NepeBo3KN rpy30B, AENCTBYIOLLMX HA AaHHOM BMAe TpaHcnopTa.
10.2 TpaHcnopTupoBka MeMbpaH ocyLlecTBnseTcsa npu Temnepatype He Huke 0 °C.

10.3 MNorpyska u BbIrpy3Kka yCTAaHOBKU OCYLLECTBAETCS C NOMOLLIO NOrpy3ymka.
10.4 Anga TpaHCNOPTUPOBKU BHYTPY NOMELLEHNIA YCTAaHOBKA CHabXeHa Kornecamu.

10.5 XpaHeHune ycTaHOBKWN OCYLLIECTBINSIETCSA B OTaNMBaeMbIX U BEHTUNMPYEMbIX MOMELLEHUSIX C
TemnepaTypon He Huxe 0 °C.

11. KOMIMJEKT NOCTABKU

11.1 YctaHoBka «RO2-8040» — 1 wr.
11.2 MembpaHa obpaTHoro ocmoca 8040 — 2 .
11.3 PykoBOACTBO MO MOHTaXy M akcnnyataumm — 1 wr.

HaumeHosaHue nanenis Cuctema obpaTtHoro ocmoca (M1
Siberia Standart RO-2000

Mopaens 8040-2

[lata NoKynKu

ANpPEeC opraHnaaLmm Poccusa, MockoBckas 06nacTb, r.XUMKH,
OCYLLECTBASOIWLEN yn.Bopoluumnosa 4.

rapaHTuiHoe
obcnyxuBaHue 13genusa




