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l’]ﬂl{TSE‘T NO MOHTaXy U 3KCriyatauuun

YcTtaHOBKa

Siberia Lite_250/500 RO [1/2|- 4040

1. OBLUAA XAPAKTEPUCTUKA YCTAHOBKU

1.1 YcraHoBka BogoounctHass Tuna RO npegHasHavyeHa ANA OYUCTKM U CHUXKEHUS obLien
MUHepanusaumm BoAbl NoA3EMHbIX Y MOBEPXHOCTHBIX UCTOYHMKOB XO35IMCTBEHHO-NUTHEBOrO BOAOCHAOGXEHUSA
no CanlvH 2.1.4.1074-01.

1.2 K akcnnyaTtauuu yCTaHOBKM [OMYCKAKOTCA COTPYAHWKM M MOMb30BaTenu, O3HaKOMUBLUMECSH
C HaCTOSILLUM PYKOBOACTBOM U NpoOLUeALLNEe UHCTPYKTaxX.

1.3 Bo usbexaHue Bbixoda M3 CTPOA MeMOpaHHbIX (PUMbTPYIOLUX 3NIEMEHTOB He [OonyckaeTcs
nogava ropsiyeit Boabl ¢ TemnepaTtypoit Beille 40°C.

1.4 Komnnekrauus yctaHoBok cepum "Siberia" tuna RO MoOXeT MeHATbCA B COOTBETCTBUM C
TexHu4eckuMmn YcnoBusiMu 1 noxenaHnsammn 3akasymka.

1.5 B cBsI3M C MOCTOSIHHOWM paboToN MO YyCOBEPLLUEHCTBOBAHMIO YCTAaHOBOK cepun "Siberia" Tuna RO,
BO3MOXHbI OTNINYUS YCTAHOBOK OT JAHHOIO PyKOBOACTBA, HE BUSIIOLLNE HA NX TEXHUYECKUE XapaKTEPUCTUKM
1 PYHKUMOHANbHbIE BO3MOXHOCTMW.

TexHu4yeckasn XapaKTepucTuka yCtTaHOBKMU.

Temnepatypa ncxogHo sogsl — oT +5°C go +40°C
HomuHanbHaa nponssoauTensHoCTb (Npu TeMnepatype +25°C): — 0.25/ 0,5* m3/uac
MoTtpebneHune ncxoaHo Boabl B pexume punbTpauumn — 0,8-1,5* m3/uac
O61BbEM cbpacbiBaemoro B ApeHax koHueHTpaTta — 0,5-1,0* m3/yac
MabapuTHble pa3mepsbl: BoicoTa — 1650 MM, rnybuHa — 380 Mm, winpuHa — 380 mm
Pabo4yee pnaBneHne — 8 — 9.5 bar
HanpsbkeHune nutaHua —~220 B, 50 Ny,
MoTpebnsemas mowHocTb — 1,1 kBT
MpucoeanHUTENbHBIE pasMepbl:
ncxogHasi Boga — 3/4“ H,p.
dunsTpat — 1/2 “ H,p.
KOHUeHTpaT — 1/2 “ H,p.
MopTbl XxvM. Mmoriku — 1/2 “ H,p.
Macca yctaHoBku — okono 110 kr

* MNpon3BoANTENBHOCTb YCTAHOBKM MOXET OTNMYATLCHA OT NPUBEAEHHbIX 3HAYEHUI B 3aBUCUMOCTU
OT TemnepaTypbl UCXOQHOW BoAbl. [Mpn ymeHbLleHMM TemnepaTypbl BOoAbl MPOM3BOAUTENBHOCTb
ymeHbLuaetcs (cm. MNMpunoxexuve 1).

** 3aBMCUT OT NapaMeTpOB UCXOAHOM BOAbI.



TpeﬁoBaHMﬂ K Ka4eCTBY UCXO4HOW BOAbI.

KauectBO McxoOHOM BOAbl, MOCTynawLWen B YCTAHOBKY, OOMKHO COOTBETCTBOBaTb TpeboBaHWUSIM
FOCT 2761 (tabnwuua 1):

Ta6bnuua 1.

Ne n/n MokasaTenb, eq. U3M. BennunHa nokasartens
1. O6wasa mMHepanusauus, mr/n He 6onee 2000
2. MyTHOCTb, EM® He 6onee 1,0
3. pH 3-10
4. CopaepxaHne cBoBOAHOro xrnopa, 03oHa, Mr/n He 6onee 0,1
5. HedTenpoaykrbl, Mr/n OTCyTCTBME
6. O6uas ecTKoCcTb, Mr-aKB/n He bonee 0,5
7. CopepxaHue xenesa, Mr/n He 6onee 0,1
8. CopepxaHue mapraHua, mr/n He 6onee 0.1
9. CopepaHue KpemHusi, mr/n He 6onee 1,0

@

lMpumeyaHue. [llpu obwel MuHepanusauyuu ucxodHolU 600kl 6oree 2000 me/n 8biIXOOHbIE
napamempsl ycmaHo8KU Mo2ym 3aMemHO omsu4ambCsl Om 3asi8/ieHHbIX 8 nacriopme. B amom
criyyae O YMOYHEHUS] 8bIXOOHbLIX rapamMempos ycmaHoeku Heobxodumo npedocmasume

MOJIHbIU aHanu3 ucxo0HOU 800bl.

2. KPATKOE ONMUCAHUE YCTAHOBKU






Pene cyxoro xopa Po1

.'If g f-h

BB, it
e __"ﬁ' : f

5L



O6wmm coctaB yCTaHOBKMU:

YcTaHoBka 06paTHOro ocMoca COCTOUT U3 CNEeAYOLNX 371EMEHTOB:
e MembpaHHbIn 650K;
e Hacoc BbICOKOro AaBneHus;
Briok ynpasneHus ¢ koHTponnepom 3320;
KoHTpOnbHO-N3MepuTenbHblE NPUBOPLI;
3anopHo-perynupytoLLas apmartypa.

MembpaHHbIN 610K NpefHa3HayeH Anst obecconvBaHns BoAbl HA OCHOBE sIBNeHNA o6paTHOro ocMoca
N COCTOUT M3 OBYX PYJIOHHLIX 06GPAaTHOOCMOTUYECKMX 3NIEMEHTOB (MeMOpaH, pasMeLLeHHbIX B 1/2 kopnycax
(no 1 membpaHe B Kaxxgom)).

HBC - Hacoc BbICOKOrO AaBneHus npedHasHadeH s MOBbILWEHUS OaBrieHus nepepg
MeMbBpaHHbIM 6NOKOM 0 3Ha4YEeHUs, He0BXO0AMMOro Anst HopMarbHOM PaboTbl MEMOpPaHHbLIX 3/1IEMEHTOB.

KpaHbl K1, K2 cnyxat ang nogayv n cnvea MOKLLEro pacteopa npu Xxvm. npombiske membpaH. Mpu
HOpManbHoOM paboTe YCTaHOBKU 3TU KpaHbl AOMKHbI ObITb 3aKpbITbI!

BeHtunb B1 npeaHasHaveH ong perynuposku obbema copoca KOHLeHTpaTa B ApeHaX, Tak e 3akpbiBaeT
MarucTparb KOHUEeHTpaTa npu XvM. npombiske. Bo BpemMst HopMmanbHoOW paboThbl yCTaHOBKMU AOMKEH ObITh
OTKpPbIT!

Pene gaBnenuna P01 npegHasHayYeHo Anst KOHTPONS AaBneHns UCXO4HOW BOAbI.

O6patHbin_knanaH OK1 cnyxut gna obecnevyeHus 3afaHHOIO HarnpaBfieHMsi NMOTOoKa BOAblI B
00OpOTHOMNUHUKM — OT BEHTUNS B2 1 potameTpa P3 k Bxogy B Hacoc.

OnekTpomarHuTHbIv knanad K1 MepekpbiBaeT nogavy Boabl Ha BXOAE B YCTAHOBKY.

M1-MaHomeTp rmapo3anonHeHHbIN, NpeaHa3HavYeH Ans KOHTPOns AaBneHnsa Ha BXOA4E B CUCTEMY

M2— MaHoMeTp rMapo3anosiHEHHLIN, NpeaHas3HavYeH Anst KOHTPONs AaBJleHUs Nocre Hacoca BbICOKOro

JaBrneHus.

M3-MaHomMeTp rvMAapo3anofiHeHHbIN, MpefHasHadYeH Ans  KOHTPOSi  OaBfieHMss B cCUCTeMe

PELMPKYNSALNN.

MaHoMeTpbl HarnosHeHb! IMULEPUHOM A5 YCTpaHeH sl BUOpaumin CTpernku.

Mo nokasaHWsiM MaHOMeTpoB (Mepenan OaBfieHWs!) OnpenenseTcs CTeneHb 3arpsi3HEHHOCTU
MembpaHHoro 6noka. [inana3oH namepeHunin maHomeTpoB — Ao 20 bar.

BeHTunb B1 cnyxuTt Ana perynupoBku pabodero gaBneHUs U pacxoga BOAbl B Maructpanu
KOHUeHTpaTa.

BeHTunb B2 cnyxuTt Ana perynupoBku pabodero gaBneHUs U pacxoga BOAbl B Maructpanu
peumpkynsaumm (obopoTHas Boaa).

PotameTtp P1 cnyxuT Ans KOHTPONS NPOU3BOANTENBHOCTU YCTAHOBKM NO hUNbTPaTY.

PotameTp P2 cnyXuT Ans KOHTPONs NOTOKa KOHLUEeHTpaTa.

PotameTtp P3 cnyuT Ans KOHTPONsA NoToka 060pOTHON BOAbI (peLmpKynaumm).

KpaTkoe onucaHue paboTbl yCTaHOBKMU.

Bopga 13 6noka npeaBapuTenbHOM NOArOTOBKM NoAaeTCcs Ha BXOA B YCTAHOBKY 0OpaTHOro ocmoca u
Jarnee Ha Hacoc, nosbillawWwn gasneHune. Nog naBneHmem okoro 8-9,5 bar., cosagaBaemMbiM Hacocom, Boaa
npoxoamuT 4vepe3 MemOpaHHbIA OnoK, COCTOSALMIA W3 3MIEMEHTOB PYOHHbIX 0OpaTHOOCMOTUYECKMX. B
MeMOpaHHOM Orfloke Ha crneuunarnbHbIX MONYMNPOHMLAEMbIX MembpaHax MPOUCXOAWT pasgerieHne MnoToka
UCXOOHOW BoAbl Ha dwunbTpaT (BOAY, NpOLeAWy 4Yepe3d MeMOpaHy M 4aCTUYHO OYULLEHHYK OT
pacTBOPEHHbIX MUHEpanbHbIX COMen) M KOHUeHTpaT (Body, oboralleHHyK KOnmnouaHbIMKM YacTuuamun u
pacTBOpeHHbIMUK consamu). MemBpaHHbIn 610K COCTOMT M3 o4HOM / ABYX MeMbpaH, pacnonoXeHHbIX B (1/2
HaMopHbIX Koprycax no 1 mem6paHe B KaxaoMm).

KoHUeHTpaT 4aCcTMYHO CnMBaeTCs B ApeHax, a Apyrasa ero 4acTb HanpasnseTca Ha BXO4 Hacoca Mo
obopoTHoM Maructpanu. Hanuuve o06OpOTHOM MarmcTpanuM no3BOMSET 3KOHOMWUTb [OPOrOCTOSILLYHO
NOAroTOBIMEHHYO BOAY 3a CYET BTOPUYHOIO UCNOMb30BaHUA KOHUeHTpaTa. OgHako 3HauuMTenbHbIA BO3BpaT
00O0pOTHOW BOAbLI HAa BXOA B HACOC yXyALLaeT KayecTBo nosfyvaemoro dunbTtparta. dunbTtpaTt (obecconeHHasi
BOoAa) NocTynaeT HEMOCPEeACTBEHHO NOTPEOUTENIO UITM B HAKOMUTENBbHYH EMKOCTb.



NOAroTOBKA YCTAHOBKU K PABOTE

YcTaHOBKa 06paTHOOCMOTUYECKMX MeMOpaH.

Mem6paHbl 06paTHOro ocMoca MOCTaBMIATCA OTAESIbHO OT YCTAHOBKM, YMaKOBaHHbIE B repMETUYHYIO
YyNakoBKy W 3anuTble KOHcepBaHTOM. [leped 3anyckom yCTaHOBKM Heo6XoAMMO YCTaHOBUTb MembpaHbl
obpaTHOro ocmMoca Ha LWTaTHble MecTa B kopryca. [4nisi 3Toro Heob6xoaumo:

M3Bneyb cTonopHbIe KosbLia U3 NasoB B KOprycax;

MN3Bneyb KpbILWKKU M3 KOpnycoB. KpbILLKM AepXaTcs B Koprnycax o4eHb NoTHO, MOXeT noTpeboBaTbCs
CbEMHMK. [1Na 3TOro B KpbllKax npeaycMoTpeHbl pe3bboBble 0TBepcTMs; BHUMaHMe: B kopnycax
MOXeT ocTaBaTbcA Boga!

YCTaHOBUTb Ha KPbILKX YNOPHbIE KOHYChI. KPBILLKM C KOHYCaMK YCTaHOBUTbL B KOPMYCa CO CTOPOHbI
BbIXxo4a U3 Kopnyca (no HanpasrneHuto BoAbl)!

PacnakoBaTb MemGpaHy 1 BCTaBWUTb B KOPMYC CO CTOPOHbLI BXOAa.

HanpaBneHue cTpenok Ha kopnyce U Ha MeMGpaHe AOJKHO coBnagaTh!

YCTaHOBUTb BTOPYHO KPbILLKY B KOPNYC;

3aUKCUpoBaTh KpbILLKM CTOMOPHLIMU KONbLaMMU;

MoBTOpPWTL NPOLIEAYPY ANSA OCTanbHbIX KOPMYCOB.

[Ona obGneryeHus npouecca U COXPAHHOCTU YNIOTHUTENbHbIX PE3UHOBbLIX KOMeL B KayecTBe
CMa3KMm ucnonb30BaTb TOonbkKo rnuuepuH! He wucnonb3oBaTb CMa3ku, copgepXxaiwme
HedTenpoaykThli!

BHumaHue! [Neped Haydanom pabomebl (rocre ycmaHO8KU MeMbpaH) ycmaHO8Ky Heobxodumo
POMbIMb, M.K. MemMbpaHb! 3arofIHEHb!I KOHCEPBAHIMOM U 803MOXXHbI 8IMOPUYHbIE 3a2PSA3HEHUS NpU
mpaHcrnopmuposke.



MoaknoyeHne yCTaHOBKM.

YCTaHOBKy crieffyeT pa3mMecTuTb B yAOOHOM MecTe Tak, YToObl ANTMHBI BXOAHOro Tpybonposoga 6bio
[OCTaTOMHO AN NOAKMIOYEHMS K UCTOYHMKY BOAOCHAbXeHus, a TpybonpoBo KOHLUEHTpaTa MOXHO Oblno
NOOKMYMTE K kaHanusaumu. Mpu BHELWHEM OCMOTpPe YCTaHOBKM yBeauTbCcs B OTCYTCTBUMU MOBPEXAEHUN
KOprycoB, rMMbKkunx TpybonpoBOAOB U APYrMX COCTABMAAIOLLUX YaCTeN.

[nsa 3anycka ycTaHOBKM HEOOX0AMMO:

o CoeauHuTb BXO YCTAHOBKM (MEXaHNYeCKUn punbTp) C UICTOYHUKOM BOLOCHabXeHus.

o [logkniounTb BbIXOL NMHUU KOHLUEHTpaTa K kaHanu3auuun. Heobxoammo obecneunTb OOCTaTOYHYHO
MPOMYCKHY0 CMOCOGHOCTb NMHMM [peHa)ka, MOCKOSIbKY MOTOK KOHLiEeHTpaTa npu paboTe ocmoca
MoXxeT npeBbiwaTb 1,0 M3/u.

e CoeauHUTb BbIXOA NMMHMK ounbTpaTa ¢ EMKOCTBIO YNCTON BOAbI.

e [logknio4MTb 3MEKTPONUTaHUE K YCTaHOBKE.

lModknroyeHuUe asiekmponumaHusi.

Mocne nogkntoYeHns aNekTponUTaHnsa Heobxoaumo yoeauTbCsi B COOTBETCTBMM NapaMeTPOB NuTatoLen
cetn Tpebyembim (220 B). [nsa atoro:

e  BkmounTb NakeTHbIN BbiknoyaTenb SH202L Ha 6okoBOW CTeHKe Onoka ynpaBneHus;

3anonHeHue yCTaHOBKM BOAOM.

CrieqyeT ocyLLEeCTBMTb NepBOHAYarbHOE 3anofIHeEHNe Hacoca BOAOW nepes NepBbiM 3anyckoM Ans
yoaneHnusi Bosgyxa n3 cuctembl. 3anofiHeHne cnegyeT OCYLLECTBNSATb BPEMEHHbBIM NOAKIIOYEHNE K KpaHy
K1. [Insa 3TOro HyXHo:

CoeauHNTb BbIXO KOHLEHTpaTa 1 dounbTpaTta ¢ kaHanu3auunen (TofbKo Ha BPeMS MPOMbIBKM);

Moakntounte BOAy K KpaHy K1.

OTKpbITb KpaH K1 nogayn Bogbl;

MOMNMHOCTbIO OTKPbITb BEHTUINb B1 (kOHUEHTpaT);

KpaH K2— 3aKpbiTh;

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

OTBEPHYTb NPOBKY BO34yX0COOPHUKA Ha Hacoce;

Mpn OTCYTCTBMM BXOQHOIO OaBMEHNS ANS 3anofIHEHUS YCTaHOBKM YPOBEHb BoAbl B OydhepHon
€MKOCTW JOJIKEH ObiTb He MeHee 0,5 m3.

OTKpbITE 4NA 3aN0NHEHWA
Hacoca Boaon

Puc.8 lNMpo6ka eo3dyxocbopHuKa.



MepBbiv 3anNycK U NPOMbIBKa YCTaHOBKM.
YcTaHoBKa aormkHa BbiTb NpeaBapuTenbHO 3anornHeHa BoAoN.

[N nepBoro BKIMOYEHWS YCTAHOBKM HY>KHO:

MonHOCTBIO OTKPLITE BEHTUIL B1 (KOHUEHTpAT);

KpaHbl K1, K2— 3aKpbIThb;

BeHTnnb B2 (06opoTHasa Boaa) — NONHOCTLIO 3aKPbITh;

MogaTe BOAY Ha yCTaAHOBKY;

BknounTb yCcTaHOBKY B pO3ETKY;

MoBopaunBaem Tymbnep Ha nuueson cTopoHe B nonoxeHne «IMYCKy». JomkHo HavaTbes
3anornHeHne YyCTaHOBKN BOAOW, N BKITHOUUTLCSA HACOC.

Habop Heob6xodumoz20 OaesieHUsI Ha 6bixo0e Hacoca 603MOXeH npu 3arnosiHeHHoU
ycmaHoeke. [lpu nepeom 3arnycke ycmaHoeka eolidem e ycmolivyuebili pexum pabomsbl
nocsie moe2o, Kak 3anonHumcsi eodoll. [Qns amoz2o Moxem noHadobumbCsi HECKOJIbKO
8KITroYeHuUll.

YcTaHOoBKa MOXET OTKMIOUMTLCA B npolecce paboThbl No crneayowmm npudmMHam:
e rajeHue OaBneHusi Ha BXO4e B YCTAaHOBKY HWXe MuHMMansHO gonyctumoro (1 bar). B atom
cry4yae yCTaHOBKa MEPEXOaUT B PEXMM OXuOaHus.
e [lpeBblleHre aaBneHusa nocne membpaHHoro 6noka ceeilwe (6 bar.) B aTomcnyyae ycraHoBka
nepexoauT B PeXUM OXugaHus.

[Moporu oTkNoYeHNsa YCTaHOBKU NO AaBEHUI0 3a4atl0TCH C MOMOLLbIO pene AaBneHus:
e P[1— MyvHMManeHoe AaBneHue Ha BXxofe B YCTaHOBKY (MO ymonyaHuio — 1 bar);
P2 — makcumarnbHOe AaBrieHne Ha Bbixoge MeMbpaHHoro 6rioka (no ymonyanuto — 1 bar);
Hacoc paboTaer,
namna «PABOTA» cBeTuTCS,
Mpun cpabaTbiBaHWM JATYMKOB YPOBHS YCTAHOBKA NepenaeT B PEXUM OXUAAHUS:
e Hacoc He paboraer,
Kak Tonbko Boga B eMKOCTSX OOCTUrHeT HeobxoOuMOro ypoBHSI, yCTaHOBKa CHOBa 3amyCcTuTCs B
pexume punbTpaymu.

[nsa npekpalleHns paboTbl yCTaHOBKW HY)XXHO MOBEPHYTb Tymbnep B nonoxeHne « CTOM».

B TeueHue 15 MMHYT cnnBaTh BOAY C BbIXOAOB KOHLIEHTpaTa U chunbTpaTta B kKaHanusawmo, UCNonb3ys
LWnaHru (He BXOAAT B KOMMMEKT NOCTaBKu);

OTKpbITb BEHTUMb B2 Ha NUHUKM peLmnpkynaumm n npoaosikaTe NPOMbIBKY elle B TedeHue 15 MUHyT,
nocre 4Yero 3akpbiTb BEHTUIb B2, crneas 3a Tem, 4Tobbl AaBneHne He npeBbiwano 12 bar.

lMnaBHO NpukpbiBas BeHTUNb B2, cospatb pabovee gaenerHune 8 — 9,5 bar. B MembpaHHoM Oroke.

BHumaHue! Benmusb B2 nonfHocmbro nepekpbieamb Heslb3S51.

OTperynupoBaTb COOTHOLLEHWE pacxOofoB (uNbTpaT — KOHUEeHTpaT npumepHo 1:1, nocteneHHo
npuKpbIiBas BeHTUNb B2, nogaepxneas paboyee aasneHue B membpaHHoOM 6noke, no maHomeTpy M3.

Ecnu paBneHune HaunHaeT npeebiwarth 12 bar, Heob6xoaMMo cnerka NpUOTKPbITL BEHTUIb B3.
[MpombITb MEMOpaHHbIN BITOK B TEYEHME MPUMEPHO 2 4acoB, BCIO BOAY CMMBasi B kKaHanusauuto, nocne
Yero MOXHO HavaTb oT6op obecconeHHon Boabl.



4. NOPAAOOK SKCIMNNYATALUN YCTAHOBKH

YcTaHoBKa, YKOMMMEKTOBaHHas aBTOMAaTU3UMPOBaHHbIM 6GfIOKOM ynpaBreHusi, MOXeT aBTOHOMHO
paboTtaTb B HECKOMbKUX pEeXMMax: Pexum unbTpauun u pexum oxuaaHus. Xumuyeckas Mownka (unu
pereHepaLmsi) 06paTHOOCMOTUYECKUX MeMOpaH OCYLLECTBMSETCA B PYYHOM pexunme, npeaycMOTPEHHOM
KOHCTPYKLMEN YCTaHOBKMW.

B pexume cunbTpaummM ycTaHOBKa HenpepbiBHO ouullaeT BoAy, NpeaBapuUTernibHO YacTUYHO
OouvLEeHHYO B (unbTpax npeg nogrotoBkM. B aTom pexume aBTOMaTU4YecKMe BbIKMOYATENU YCTaHOBKM
HaxodAaTCA B COCTOSIHUM «BKMYEHO», Tymbnep B nonoxeHue «[lyck», «PABOTA»; Hacoc - paboTtaer,
waposBble KpaHbl K1, K2 — 3akpbiTbl; perynupyemble BeHTUNM B1 mn B2 Ha nuMHMSAX KoHUeHTpata u
peuvpKynaumMm 3aduKCMpOBaHbl B MOMYOTKPBITOM MOSOXeHMKW, obecneunBas MOBbILEHHOE OaABMEHUE B
mMembpaHHoMm Brnoke n Tpebyemble pacxodbl BOAbI B IMHUSX hunbTpaTta, KOHLEHTpaTa u peLupKynsaumn.

Mpwn HanonHeHUN UHMLLHOM EMKOCTI BOOON cpabaTbiBatoT 4aTUNKM YPOBHSI, U YCTaHOBKA NepexoauT
B PEXVMM OXuAaHuA. Pexum oxuaaHusa npoaonxaeTca A0 TOro MOMEHTa, Korga ypoBeHb BOAbl B
HaKONUTENbHOM €MKOCTM ynafeT AO0CTaTOYHO, YTOObl 3aMKHYNUCL KOHTaKTbl AaTynka YpoBHS. [locne aToro
yCTaHOBKa NepexoanT B PeXum punstpauuu.

ExenHeBHasn JKCcnnyaTtaunsa yCtaHOBKM.

MpoBepuTb NnonoxeHue kpaHoB: KpaHbl K1 n K2— 3akpbIThbl;
MogaTb BOAONPOBOAHYIO BOAY HA YCTAHOBKY;
lMoBepHyTb TymMOGriep B nonoxeHue «Iyck», TeM caMmbiM BKIHOYMB YCTAHOBKY.

Ecnun npegBaputensHo Oblnu caenaHbl perynupoBkiM pabodero gaBreHus 1 peuupkynauum Bogsl C
nomolLubio BeHTUnen B1 n B2, To gaBneHne Ha memGpaHHOM Grioke ycTaHOBUTCS Ha ypoBHe 8-9,5 bar, noTok
dunbTtpata — 0,25/ 0,5 m3/uac, pacxog koHueHTpaTta — 0,5-1,0 m3/4yac, 06béM peunpkynsaumm — go 1,0 m3/yac.

Y6eouBlwnce B OOCTWXKEHMM HeobxoOMMOro KadecTBa BOAbl, MOXETE OCYLIeCTBnATb OTOOp
obecconeHHom BoAbl.

KoHTponb paboTbl yCTaHOBKM.

Cuctema He TpebyeT 0coboro KOHTPONS BO BpeMsi paboThbl B aBTOMATUYECKOM PEXUME, HYXKHO TOJTbKO
crneguTb 3a MoKasaHUSMW MaHOMETPOB UM 3a kayecTBOM unbTpata Ha Bbixoge yCTaHOBKM. B npouecce
3KCnyaTaumm yCTaHOBKW criedyeT NeprMoanyeckun KOHTPONMpOBaTh criegylolime napameTpbl:

1. [aBneHne Ha Bxoge MeMbpaHHoro 6noka AofmkHO ObiTb B npegenax 8-9,5 bar. MakcumanbHO
ponyctumoe aasnexHue - 12 bar.

2. MNepenap, naBneHns Ha MemMbpaHHOM Orloke MOXET cocTaBnsieT npuMmepHo 1,5-2 bar. Ha kaxaomn
ctynenu. Npu nepenage aaeneHns 6onee 2 bar. Heo6xoANMO NPOBECTUN XMMUYECKYIO NPOMBIBKY MEMOPaH.

3. PerynapHo npoBoauTe XMMUYECKUA KOHTpOnb cunbTpata Ans nNpaBubHOW OLeHKU paboTsl
ycTaHoBKU. KOHTponb nNpoBoaAT no crneayrolimum nokasaTensiM: NpoBOAUMMOCTb BOAbl, XECTKOCTb, obliee
conecoaepxaHue.

OKoH4aHue paboTbl.

[nsa npekpallennst paboTbl yCTaHOBKM 0OpaTHOro ocmMoca nosepHuTe Tymonep B nonoxeHune «CTOIMy».

XypHan HaGnogeHun.

CnepyeT BecTM XypHan HabnwogeHwWi, B KOTOPbIA HEOOXOOUMO perynsipHO 3aHoCWUTb AaThl,
nokasatenu paboTbl YCTAHOBKU U COAEPXKaHME CEPBUCHbLIX paboT (XMMmnyeckas Morika MmemopaHHoro 6roka,
3aMeHa UNbLTPOB, NOBEpka MAHOMETPOB W KOHOYKTOMETPOB), CPOKM 3aMeHbl 31EMEHTOB, MOKa3aHus
kayecTBa BoAbl, Nepebon B paboTe YyCTaHOBKM U Npoyee.

Mpun akcnnyatauum yCTaHOBKM HEOOXOAUMO perynsipHo CrneauTb 3a KOHTPOMbHbIMU Mpubopamu,
OCHOBHbIE NOKa3aTenu perynsipHo 3aHOCUTb B KapTy perfamMeHTHbIX paboT.

OCHOBHbIMU KOHTpOIMpyeMbIMN NapamMeTpamMn yCTaHOBKN ABINAKOTCA:

L] NnoKa3aHnA KOHOYKTOMEeTpa

e  COOTHOLLEHMWE NOTOKOB hUNbTPaT/KOHLEHTPAT,

e  NPOU3BOAUTENBHOCTbL YCTAHOBKM NO unbTpaTy,
e  MokasaHWsi MaHOMETpPOB.



YKkasaHHble HabngeHus cnenyet 3aHOCUTb B KapTy pernaMeHTHbIX pa60T HE peXxe 1 pa3a B mecsL.

an BeOeHun 3anucen ocoboe BHMMaHME Heobxoammo yaoenatb gatamMm nposeneHna XMMUYecKmx
MO€EK MeM6paH, onncaHnK nocrnenoBaTesibHOCTU MnpoBeaeHna npoueanyp MOWKM W WNCMNOJIb30BaHHbIX
peaKkTnBoB. B cny4ae ecnm Ka4ecTBo ouunLaeMomn Boabl He 6yneT YOOBINETBOPATb Tpe6yeMbIM nokasartenam,
aHanus 3anncaHHou B XypHane MHd)OpMaLI,I/II/I NO3BOJSIUT crneunanMcTam Hawen KoMmnaHmm 6bICTpO YCTPaHUTb
HencnpaBHOCTU.

BHumaHue! Npu omcymcmeuu xypHana HabmodeHul u/unu omecymcmeuu peaysisipHbIX
3anuceli npoeedeHusi peasiaMeHMHbIX pabom 6 XypHase KOMMaHusi CHUMaem YCmaHOoBKYy C
eapaHmuliHo20 obCyXueaHusl.

5. PErEHEPALNA MEMBPAHHOI'O BITOKA

Pecypc paboTbl MEMOpPaHHbIX 35IEMEHTOB.

O6paTtHoocMoTMYeCKne MeMBpaHHbIe 3NIEMEHTbI MPU NpaBUIbHONM 3KCMyaTaumMm U CBOEBPEMEHHOM
npoBeAeHUN pernameHTHbIX paboT umetoT pecypc o 3 net. CteneHb 3arpsa3HeHns MeMbpaHHbIX 3eMeHTOB
KOHTPOMNMpYeTCs MO HECKONbKMM napameTpam. ba3oBbiMM napameTpamu SABRASOTCA pa3HOCTb AaBMNEeHWUA Ha
BXO4E W BbIXxode CTyneHen memMbpaHHoro 6roka (MaHomeTpbl M3 u M4) n cenekTMBHOCTb MeMOpaHHbIX
9MNEMEHTOB (MO MokasaHWsiM KOHOYKTOMeTpa). CeneKkTUBHOCTb MOXHO MPOCTO U ObICTPO BbIMUCIUTL MO
yKasaHHOW Hxe cpopmMyre, UsMepuB conecoepxaHue BoAbl Ha BXoAe U BbIXxoae MeMbpaHHoro broka:

S = (Cex -Csbix)/ Csx *100%,
raoe Cex 1 Cebix - conecogepxaHue BoAbl Ha BXoAe U BbIXOA4Ee, COOTBETCTBEHHO.

Mpn cenektmBHocTM S MeHee 90% w/unuM npu 3Ha4YeHUU Pa3HOCTU [aBIEHUA Ha CTyneHu
membpaHHoro 6noka 6onee 2 bar membpaHbl cnegyeT NPOMbITe MOKOLLUMUK pacTBOPaMM.

B npouecce akcnnyataumm MembpaHHbii Grok 3abuBaeTcsi HacNoOeHUsIMU COMeW XXEeCTKOCTMH,
KoarynmpoBaBLUMMK KOMNMOUOHBIMU 3MYMNbCUSIMU, OPraHNYeCKUMU OTNOXeHUaAMU. Ecnu membpaHHbIi 6ok
Nepuoanyeckm He ounwatb OT 3arpsi3HEHUs, 3TO MOXET NPMBECTU K "OWwTyKaTypuBaHWMIO" MOBEPXHOCTU
MembpaH n gaxe K nx HeobpaTUMbIM Pa3pyLLUEHUSIM.

Pexum «xvmmdeckon movikuy membpaHHoro 6yioka nogpasyMeBaeT pyyHoe yrnpaBiieHe YCTaHOBKOM
n TpebyeT HEKOTOpPOM HECMOXHOW TpaHcopmauun rmapaBlMYECcKon CXeMbl, KOTopas npegnonaraet
CO3[aHMe 3aMKHYTOrO KOHTypa Anfis LUMPKYNsSuMM MOILIEro pactBopa MO MyTM «EMKOCTb - Hacoc -
MeMOpaHHbI BFIOK - EMKOCTbY.

Mpu3Haku 3arpA3HEeHUs.
o  CHWXeHne Npon3BoanTENbHOCTU MEMOBPaHHLIX 3NEMEHTOB A0 BeNnYuHbI, MeHee 80% OT HavanbHoOW;
e [lepenag gaeneHust Ha membpaHHoM Groke yBenuyusaetcs Gornee, YeM Ha 1-1,5 kr/cM2 Ha ogHy
CTYMEHb;
e  3HauyuTENbLHO yBENUUMMACh ANEKTPONPOBOAHOCTL PUNLTPATA;
e CenektuBHOCTb MeMbpaHHoro 6noka ynana go 90% (unu Huxe).

Ecnv nosiBMnmMcb cMMNTOMBI 3arpsA3HEHUs!, pEKOMEHAYETCS NMPOBOAUTL pereHepaumo MembpaHHOro
6noka. PereHepauus - aTo ob6paboTka MeMBpaHHLIX 3NIEMEHTOB MOOLLMM CPEeACTBOM, yAansoowmMmM C nx
MOBEPXHOCTM HAaKOMMBLUMECHA OTMOXEeHMsl. JTa npouenypa MNO3BOSMSIET MNOALAEPXKMBATb 3asiBIIEHHbIE
XapaKTepPUCTUKN YCTAHOBKM U MPOASINTL CPOK CryXObl MEMOPAHHbBIX 3N1IEMEHTOB.

PereHepauus nposoautcs B ABa-Tpu 3tana. Ha nepBom 3Tane Molika MeMOpaHHbIX 3NeMeHTOB
OCYLLEeCTBNAETCSA KMCMbIM pacTBopoMm Tuna B. Ha BTOpom 3Tane wenovHbiM pactBopoM Tuna A. Mpu
HeobxoAMMOoCTU Aanee aesvHduumpyowmm pacteopoM Trna C (CM. MHCTPYKUMIO Brioka XMM. MOMKK).

Mopspok NnpoBeAeHUs pereHepauum.

BHavane Heob6xoaMMo NpUroToBUTL TpeBGyeMbIi 06BEM MOIKOLLIErO pacTBopa Tuna B B emkocTu 6noka
XUMUYECKON MOMKW. [nd npurotoBneHus pacTBoOpa XenaTernbHO UCMOMb30BaTb AUCTUITIIMPOBAHHYIO UMK
obeccorneHHyto Boay.

[anee crnegyeT BbINOMHUTL CriegytoLlme onepauum:

e O6GecTounTb YCTAHOBKY, BbIKITIOYUB BUSKY U3 PO3ETKY;
o [lepekpbITb Nogavy BOAbI HA YCTaHOBKY;
e [logknioumTb LWNAHT O4HUM KOHLIOM K BbIXO4Y Ha B61oke XMMUYEeCKOW MOVKU, a APYrMM KOHLIOM K BXOAY

KpaHa K1;



o [logcoeavHUTb APYron LUNaHr K Bbixoay kpaHa K2, a gpyron KoHeL, LunaHra COeAuHUTb C EMKOCTbIO C
MOIOLLMM pacTBOPOM (B 6110KE XMMUYECKON MOMKN).

e  3akpbITb BeHTUNM B1 1 B2;

o  OTkpbITb KpaHbl K1 1 K2;

e Bkniountb Hacoc Ha 6Groke XuMm4eckom MOWKW. pu 3TOM HacOC Ha4yHEeT MpoKaynmBaTb MOHLLMN
pacTBOpP MO 3aMKHYTOMY KOHTYPY U3 eMKOCTU Yepe3 MembpaHHbIn 6ok n obpaTHO B EMKOCTb Yepes
OTKpbITble KpaHbl K1, K2.

[Mocne 3aBepLUeHMs XMMUYECKOW MOWKM MembpaHHOro 6rioka kaxaeiM Tvnom pacteopa (A, B u C),
BeCb MPOMbIBAEMbI/ KOHTYP, C KOTOPbIM KOHTakTMpOBas MOWLLMIA pacTBOp, HEOOXOANMO NPOMbITb YMCTOWN
BOAON.

6. KOHCEPBALIUA YCTAHOBKU

Ecnu npegnonaraetcs, 4To ycTaHoBKa He Byaet paboTtaTh gonbue 5-10 gHelr, Heo6xoAMMO cHavana
0b6s13aTenbHO NPOBECTM XMMUYECKYHO MOWKY MembpaHHoro 6roka, a 3aTeM ee 3akoHcepsupoBaTh. KoHcepsauwms
C MCMonb30BaHWEM KOHCepBUpYoLLero pactsopa Tuna D npoBoamTca no npoueaypam, U3rnoXeHHbIM B pasaene
«PereHepauns». KoHcepsauuio cneayeTt NpoBoanTb B TedeHne 30 MUHYT, Nocne Yero BbIKIYUTb Hacoc 6oka
XUMUYECKOM MOWMKM, 3aKpbITb KpaHbl K1, K2.

BnumaHue! lNeped nyckom ycmaHO8KU HEOOXOOUMO OMMbIMb MEMbOPaHHbIE 351IeMEeHMbI Om
KoHCcepsaHma.

7. BOSMOXHbIE HEMNOJNIAOKU U CNMOCOBblI UX YCTPAHEHUA

HeucnpaBHoOCTb Bo3moxxHas Cnoco6
npuYMHa yCTpaHeHus
1. Peskoe yBenuyeHune | 1. HapyweHa repMeTu4HOCTb 1.3aMeHUTb YNAOTHUTENbHOE
NpoOV3BOAUTENBHOCTU  YCTAHOBKW | coeguHEeHNs MembpaHHOro KOnbLLO.

3MNeMeHTa C KpbILLIKOW Kopnyca.
2. MNoBpexaeHa MembpaHa
PYNOHHOTO 3/1EMEHTA.

npuv yxyaLeHnm KadecTBa Boapbl.
2.3aMeHNTb MeEMOpaHHbIN
3M1EMEHT.

2. 3HauuTenbHoe (bonee yem Ha

1. OcagkoobpasoBaHue Ha

1. NpOMBbITE PYMNOHHbIE

20 %) CHWKEHME | CENEKTUBHOM Croe MeMbpaHbl. | 3NeMEHTbI COrMacHO UHCTPYKLUK
NPOU3BOAUTENBHOCTMN. no aKcnnyaTauum.
3. Pesko cHusunock kadectBo | 1. OcagkoobpasoBaHue Ha 1. MNpombITb MeEMOpaHHbIE

cunbTpara.

CEenekTUBHOM CIloe MeEMOPaHBbI.
2. MNoBpexaeHa membpaHa
3MNeMeHTa.

3M1EMEHTbI COrfTacHO MHCTPYKLMM.
2. 3aMeHNTb MeMBpaHHbIN
3NEeMEHT.

4. He BKnitoyaeTcs yCTaHOBKA.

1. MapameTpsbl NuTaloLen
3NEKTPOCETU HE COOTBETCTBYIOT
TpebyembiMm.

2. HakonutenbHasi eMKOCTb
dumnbTparta 3anonHeHa BOAON.
3. HegocTtaTtoyHoe gaBneHne
BOAbl HA BXO4E B YCTAHOBKY

1.Cm. rmaea 3

2. loxaaTbCs CHUKEHUS YPOBHS
dunbTpaTa B EMKOCTW.

3. Obecneuntb Nnogavy
HeobXxoaMMOoro KonmyecTea Boapl
Ha yCTaHOBKY.

8. JNIEKTPOBE3O0INACHOCTb

8.1. YcraHoBka nogkntovaeTca k cetn ~220 B, c yactoton 50 'L, 1 K KOHTYPY 3aLUUTHOrO 3a3eMIeHus.

8.2. BanpeluaeTcs CHUMATb KPbILLKW pene AaBneHus, snekTpoasuraTens, KaTyLKi 3N1eKTPOMarHUTHbIX
KnanaHoB, He OTKIIOYMB YCTAHOBKY OT 3IIEKTPONUTaHUS.

8.3. BanpellaeTcsa Npou3BoaNTL CAMOCTOATENbHBIN PEMOHT 3MNEKTPUYECKON CXEMbIl YCTaHOBKWM NepcoHany, He
npoLealemy obydyeHue.



9. TAPAHTUMHbIE OBA3ATENLCTBA

1.[apaHTUIHbIN CPOK HAYMHAETCS CO AHSA NPoAaXu NOTpebuTento, yka3aHHOro B JaHHOM PyKOBOACTBE.

2.To ycnoBusaM rapaHTumn npoaaseL, 0643yeTcsa B TedeHun 12 mecsaueB ¢ MOMeHTa npoaaxun obopyanoBaHus
NpOBECTM 3a CBOW CYET PEMOHT UMK 3aMeHy NoboKn YacTu yCTaHOBKU, kKoTopas byaeT npusHaHa aedekTHown
no npuyuHe pgedekta maTtepuana unu mnsrotoerieHnsd. Cpok OeNCTBUS rapaHTUMHbIX 00A3aTenbCTB He
pacnpoCcTpaHSAeTCsl HA CMeHHble (PUMNbTPYyoLLNE SNEMEHTbI.

3.lapaHTUa npusHaeTca OEeWCTBUTENbHOM TOMbKO NpW npeabsBAeHMM [aHHOrO pykoBoACTBA MO
aKcnnyaTaumm ¢ OTMETKOM 0 AaTe NpoAaxu 1 LTamrnom npoaasLia.

4.TapaHTus NpusHaeTcs AENCTBUTENbHOM TONMbKO B TOM Cryvae, ecrniv ToBap OyaeT npusHaH HeucnpaBHbIM
npu OTCYTCTBMM HApPYLLEHMS NOKynaTenem npaBuil UCMONb30BaHUA, XpaHEHUS 1 TPAHCNOPTUPOBKY, A4ENCTBUS
TpeTbUX N, UNn 06CTOATENBCTB HENPEOAOSIMMON CUTTbI.

5. apaHTuen He NpedycMaTpMBalOTCA NPETEH3NN HA TEXHUYECKME NapaMeTpbl TOBapa, €CNIN OHN HaXoOATCs
B NMpenernax, yCTaHOBMEHHbIX M3roTOBUTENEM.

6. apaHTMHOE O0OCNyXMBaHME He NpPOM3BOAUTCA B OTHOLWIEHWM 4acTen, obnagarwmx MNOBbILUEHHbLIM
WM3HOCOM WUITN OrpaHNYEHHbIM CPOKOM MUCMNOSIb30BaHMS.

7.MpexaeBpeMeHHbI BbIXO4 W3 CTPOSi 3aMeEHsieMblX YacTen u3genust B pesynbTaTe 4pe3MepHou
3arpsi3HEHHOCTW BOAb! HE SIBNSIETCHA NPUYMHOM 3aMeHbl UN BO3BpaTa U34enus, UM 3aMeHsieMbliX YacTen.
8.MapaHTua cuntaeTca HeJeNCTBUTENBHON, €CrU UMeN MeCTO HECaAHKLUMOHMPOBAHHbIN JOCTYN ANS PEMOHTA,
MoaucdUKaUMM 1 OpYyrux W3MEHEHUA KOHCTPYKUMUW, MNpU MNOBPEXAEHUSX, BbI3BAHHbLIX HenpaBUIbHbIM
MCNONb30BaHNEM, HapyLleHMeM TexHu4Yeckon ©Oe30nacHOCTU, MeXaHUYEeCKMMU BO3AEUCTBUAMU U
aTMocepHbIMU BIUAHUSIMMU.

9.B cnyyae npu3HaHWM rapaHTUM HEeOEWCTBUTENbHOW, MOKynaTenb 00s13aH BO3MECTUTb MNpoAaBLy Bce
pacxofbl, MOHECEHHbIE UM BCIeACTBUE NpeabsBeHnss He06OCHOBAHHOW NPETEH3NM.

10. TPAHCINOPTUPOBKA U XPAHEHUE

10.1 TpaHcnopTUpOBKa yCTaHOBKM OCYLLECTBNAETCA BCEMWN BUAAMU TPAHCNOPTHLIX CPeaCTB B COOTBETCTBUN
C NpaBunamMu NnepeBo3Ku rpy3os, AENCTBYOLLMX Ha AaHHOM Buae TpaHcnopTa.
10.2 TpaHcnopTMpoBka MeMbpaH ocyLLecTBnseTcs npu Temnepartype He Huxe 0 °C.

10.3 MNMorpy3aka v BbIrpy3ka yCTaHOBKWN OCYLLECTBNAETCS C MOMOLLbIO NOrpy3ymKa.
10.4 [Ins TpaHCNOPTUPOBKN BHYTPU MOMELLEHUI YCTAaHOBKA CHabXXeHa konecamu.

10.5 XpaHeHune yCTaHOBKM OCYLLIECTBISETCA B OTanfIMBaeMbiX N BEHTUIMPYEMbIX NOMELLLEHNSAX C
TemnepaTypon He Hke 0 °C.

11. KOMMNJNEKT NOCTABKU

11.1 YcraHoBka «RO 250/500 Lite—4040-1/2» — 1 wr.

11.2 MembpaHa obpaTHoro ocmoca 4040 — 1/ 2 wr.

11.3 PykoBOACTBO MO MOHTaXy W akcnnyataumm — 1 wr.

11.4 KoHTponnep ynpasnexus CCT-3320.

MoppobHee cMm. MHCTpyKUMIO No akcnnyaTauum koHTponnepa CCT-3320.

MI1
HaumeHosaHue usnenus Cwnctema obpaTHOro ocMoca
Siberia Lite
Monens RO 250 /500 - 4040

[ara nokynku

AApec opraHnaaumn Poccusa, MockoBckas obnactb, r.XumMmKu,

OCYLECTBNSALLER yn.Bopolwuunosa 4.
rapaHTUrHoe
obcnykuBaHue M3nenua
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