ITACIIOPT

YcmaHoeku o6pamHo20 ocMoca

muna RO-12

YcTtaHoBKa obpaTtHoro ocmoca tuna RO-12

1. OBLUAA XAPAKTEPUCTUKA YCTAHOBKH

1.1 YcraHoBka BogoouuctHas Tuna RO npegHasHavyeHa AN OYMCTKU U CHWXKEHUS obLuen
MUHepanusaunm Boabl NOA3EMHbIX 1 MOBEPXHOCTHBLIX MCTOYHUKOB XO3SMCTBEHHO-NMNTLEBOrO BOOOCHAGXEHUS
no CanllnH 2.1.4.1074-01.

1.2 K akcnnyaTtauuu YCTaHOBKWM [OOMycCKalTCA COTPYAHMKM W MNONb30OBaTeENW, O3HAKOMMUBLLMECS
C HaCTOSALLUM PYKOBOACTBOM U MpoLUeALLINE UHCTPYKTaxX.

1.3 Bo usbexaHue Bbixoga u3 CTPOA MeMOpaHHbLIX (PUALTPYIOLIMX 3NEMEHTOB HE AonyckaeTcs
nofada ropsiveit Bogbl ¢ Temnepatypoi Boiwe 40°C.

1.4 Komnnektaumsa yctaHoBkum Tuna RO MOXeT MeHATbCA B COOTBETCTBUM C  TEXHUYECKMMU
YcnosusiMu 1 noxenaHusamMmm 3akasduka.

1.5 B cBSI3M C NOCTOSHHOM paboToV MO YyCOBEPLUEHCTBOBAHMIO ycTaHoBKM Tuna RO, BO3MOXHbI
OTNMYNSA YCTAHOBOK OT [OAHHOrO PYKOBOACTBA, HE BIIMSIOWIME HA WX TEXHUYECKME XapaKTEPUCTUMKN W
dyHKLNOHANbHbIE BO3MOXHOCTMU.

TexHu4yeckasn XapaKTepucTukKa yCtaHOBKWN.

TemnepaTypa ucxogHom Bogbl — oT +5°C go +40°0C
HomuHanbHasa nponsBoauTenbHOCTL (Mpu Temnepatype +25°C): — 12* m3/uac
MoTpebneHne ncxogHoOM Boakl B pexxnmMe punbtpaumm — 22** m3/yac
O6BEM cbpacbiBaeMoro B gpeHax koHueHTpata — 10** m3*/vac
"abapuTHble pasmepbl: BbicoTa — 2150 MM, rmy6uHa — 1200 mm, wnpuHa — 4000 Mm
Paboyee pnasnexHne — 8 — 12 bar
HanpsikeHne nutannsa — 3x380-400B
MoTpebnsemas MowHocTb — 18.5 kBT
MpucoeanHuTENBHBIE Pa3Mepbl:
ncxogHas soga — d50 — nopf BKNenky
dunbTpat — d50 - nog BKNenky
e koHueHTpaT — d50 - nog BKNewnky
e MoOpTbl AN XUM. NpoMbiBKM — d50 - noa BKNemnky
Macca yctaHoBku — okono 1000 kr

* [pon3BoAMTENBHOCTE YCTAHOBKM MOXET OTNMYaTbCs OT MPUBEOEHHbIX 3HAYEHUA B 3aBMCUMOCTM OT

TemnepaTypbl UCXOAHOW BOAbI. [pn yMeHbLUEHNM TeMnepaTypbl BOAbl MPOU3BOAUTENBHOCTb YMEHbBLLAETCS
Yl y Y y

(cm. MpunoxeHwne 1).

** 3aBUCUT OT NapameTpoB UCXOOHOMN BOAbI.

Ten: +7 (499) 550-95-97 E-mail: info@pertsev.vip Pertsev Company

MO., r. XumKu, yn. Bopowmnnosa, a4.




TpeGOBaHMﬂ K Ka4yecTBYy NCXOoQHOW BOAbI.

KauyecTBO mcxogHoW BoAbl, MOCTyMalLWen B yCTaHOBKY, OOIMKHO COOTBETCTBOBATb TpeboBaHWUSIM
FOCT 2761 (Tabnvua 1):

Ta6bnuua 1.

Ne n/n MokasaTenb, ea. N3m. BenununHa nokasartens
1. O6wasn mMHepanusauus, mMr/n He 6onee 2000
2. MyTHoCTb, EM® He 6onee 1,0
3. pH 3-10
4. CopepxaHne cBOOOAHOrO 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. CopepxaHue mapraHua, mr/n He Gonee 0.1
9. CopepxaHue KkpemMHus, Mr/n He 6onee 1,0

@

lNMpumeyaHue. [Npu obweli MuHepanusayuu ucxoOHol 600bl bornee 2000 me/n 8biIXOOHbLIE
rnapamempsl yCmMaHO8KU MO2ym 3aMemHO omsiudambsCcsi Om 3asienieHHbIX 8 rnacriopme. B amom
criyqyae Orisi YMOYHEHUSI 8bIXOOHbIX MapaMempos ycmaHo8KU Heobxooumo mnpedocmasume

MoJIHbIU aHanu3 ucxoO0HoU 800kbl.

2. KPATKOE ONMUNCAHUE YCTAHOBKH



Puc.1 O6wuti eud ycmaHoeKu.
lNpedcmaeneHHbIl eHewH Ul eud ycmaHoO8KU, MOXXKem omsiudambcsl om peasibHO20 euda

ycmaHoeKu.

KpaHbl K1, K2 cniyxat ans
noJauv 1 CriveBa MoLLEero

pacTBopa Npu XmMm.
npombiBke membpaH. Mpwn
HOpManbHoOW paboTe
YCTaHOBKM 3TU KpaHbl
AOJDKHbI ObITb 3aKPbITbI!

K1 — do mem6paHbI
K2 — Nocne membpaHbI

Potametp P1 cnyxut
Ansi KOHTpons

NpOn3BOOUTENBHOCTYU
YCTaHOBKU MO
dunbTpary.

KpaH K3 — KpaH
dunbTpaTa «4mcTom
BOAbI», 3aKpbiBaeTcs
npw X1UM. NPOMbIBKE
MemopaH.

Cnyxut ans
perynmpoBK/ Y1CTON
BOAbI.

BeHtunb B1 cnyxuT ons
perynupoBku paboyero
JaBrneHusa u pacxoda Bogpl

B MarncTpanun KoHueHTparTa.

BeHTtunb B2 cnyxut gns
perynupoBku pabo4ero
AaBrieHns n pacxoga Boabl
B MarucTtpanu
peuupkynsaummn (obopoTHas
BoJa).

Potametp P2 cnyxut ang
KOHTpOns noToka
KOHUEeHTpaTa.

PotameTtp P3 cnyxut ans
KOHTpOMs NoToKa
060pOoTHOW BOAbI
(peuunpkynauunm).

BeHtunb B1 npegHasHaveH
Ons perynmpoBky obbema
cbpoca KoHUeHTpaTa B
[OpeHax, TaK e 3aKpblBaeT
MarucTparb KOHLeHTpaTa
npu xum. npombieke. Bo
BpeMSA HOpMaribHOMN

KpaH K4 — KpaH ncxogHom
BOAbI, NepeKpbiBaeTCs Npu
3amMeHe PUNbTPYIoLLMX
3NeMeHTOoB

Bo Bpemsi HopmanbHomM
paboTbl yCTaHOBKMN
OOIMKeH ObITb OTKPbIT!




O6wumin coctaB yCTaHOBKMU:

YcTaHoBka 06paTHOro ocMoca COCTOUT U3 CREAYHOLWNX SEMEHTOB:
e MembpaHHbIN 6510K;
e Hacoc BbICOKOro AaBneHus;
e bnok ynpaBneHus;
e KOHTPONbHO-U3MeEpPUTENbHbIE NPUBOPLI;
¢ 3anopHo-perynuvpytoLas apmarypa.

MembpaHHbIn 6ok NpegHa3HaveH ang obecconveBaHus Bodbl HA OCHOBE SBfeHMs obpaTHOro ocmoca
N COCTOWUT M3 BOCbMW PYMOHHbLIX OOPaTHOOCMOTUYECKUX 3reMeHTOB (MeMbpaH, pasMeLLeHHbIX B 4 kopnycax
(no 3 membpaHe B Kaxxaom)).

Hacoc BbICOKOro gaBneHvs npegHasHaveH s noBbilLeHUs AaBneHus neped membpaHHbIM 6rokom o
3HayeHwus, HeobXoANMOro ANt HopManbHON PaboTbl MeMBpaHHbIX 311IEMEHTOB.

Pene gaenenusa P11 npegHasHadeHo Ansi KOHTPOMS AaBNeHUs UCXOL4HOM BOAbI.

Pene gasnenuna P12 npegHasHa4vyeHo ANs KOHTPONs gaBneHus ounbtpara «4MCcTon Bogbl».

O6patHbin_knanaH OK1 cnyxut ana obecneyeHus 3agaHHOrO HarnpaBneHust MoToka BoAbl B
060pOTHOW NHUKM — OT BeHTUNs B2 n potameTtpa P3 k Bxogdy B Hacoc.

OnekTpoMarHuTHeIv knanaH 3K nepekpbiBaeT nogady BOAbl Ha BXOAE B YCTAHOBKY.

Mo nokasaHuMsM MaHOMETpPOB (Nepenag [AaBreHusl), onpefenseTcs cTeneHb 3arpA3HEeHHOCTU
MeMOpaHHoro 6noka. [lnanasoH namepeHuin maHomeTpor — o 20 bar.

KpaTkoe onucaHue paboTbl yCTaHOBKM.

Boga n3 6noka npeaBapuTenbHON NOArOTOBKU NOAAETCA Ha BXOA B YCTAHOBKY obpaTHOro ocmoca u
Jaree Ha Hacoc, nosblllatowmn gasneHue. Noa gaBsneHmem okono 8-12 bar., coagaBaemMblM HacocoMm, BoAa
npoxoauT 4yepe3 MeMOpaHHbIN OMOK, COCTOALMI M3 3NEMEHTOB PYNOHHbIX OOpaTHOOCMOTUYeckux. B
MembpaHHOM 6noke Ha cneumanbHbIX MOMNYNPOHULAEMbIX MembpaHax MPOVUCXOAWUT pasferneHne notoka
NUCXOOHOW BOAbl Ha dunbTpaT (Bogy, npowenuwyr 4Yepe3 MemMbpaHy M YACTUYHO OYMLLEHHYH OT
PacTBOPEHHbIX MUHEpParbHbIX COMEn) U KOHUEHTpaT (BoAdy, ObOorawleHHyk KOMMouAHbIMW 4YacTuuamu u
pacTBOPEHHbIMU conamu). MembpaHHbIA 65TI0K COCTOUT U3 LWEeCTM MeMOpaH, pacnonoXeHHbIX napanmnenbHo
(4 HanopHbIX kopriyca No 3 MeMbpaHbl B KaXK40M).

KoHLUEeHTpaT YacTMYHO CrnMBaeTCs B APEHaX, a Apyras ero YacTb HanpaBnsieTcs Ha BXOA4 Hacoca no
obopoTHon Mmaructpanu. Hanunyne o6GOpOTHOM MarucTpanu mMo3BOMsieT 3SKOHOMWUTb [OPOroCTOSILLYHO
MOArOTOBIIEHHYIO BOAY 3a CYET BTOPUYHOrO UCMOMb30BaHWsA KOHUeHTpaTa. OgHako 3HauuTenbHbIA BO3BpaT
060opOTHOM BOABI HA BXOA B HACOC yXyALlaeT KayecTBO nonyvyaemoro punbtparta. Punbtpat (obecconeHHas
BOZA) NOCTyNaeT HenocpeACcTBEHHO NOTPEOUTENIO MU B HAKOMUTENbHY EMKOCTb.



3. N1oArotoBKA YCTAHOBKU K PABOTE

YcTtaHoBKa 06paTHOOCMOTUYECKUX MEMOpaH.

MeMGpaHbl O6paTHOFO OCMOCa NocCTaBnATCA OTAOEJSIbHO OT YCTAaHOBKW, yNnakoBaHHbIE B repMETUYHYIO
YNakoBKy W 3alintble KOHCEPBaAHTOM. I'Iepep, 3arnyckomM YCTaHOBKU HeobxoaMmo YCTaHOBUTb MeM6paHbI
06paTHOFO OCMOCa Ha WTaTHble MeCTa B Kopnyca. [ns atoro HeobxogMMmo:

M3Bneyb CTONOpPHbIE KOMbLiAa N3 Na3oB B KOpnycax;

M3Bneyb KpbiLKM 13 KOpnycoB. KpblILLKku AepXaTcs B Kopnycax O4eHb NIIOTHO, MOXeT noTpeboBaTtbes
CbEMHMK. [1118 9TOro B KpbILIKaxX NpeaycMoTpeHbl pe3bboBblie oTBepcTusa M8; BHMMaHue: B kopnycax
MOXeT ocTaBaTbCA Boaa!

YCTaHOBUTb Ha 2 KPbILLKW YNOPHbIE KOHYCbI. KpbILLKM C KOHYyCaMu yCTaHOBUTL B KOPyCa CO CTOPOHbI
BbIXoAa U3 Kopnyca (no HanpasneHuo Boabl)!

PacnakoBaTb membpaHy M BCTaBUTb B KOPMyC CO CTOpPOHbI Bxoaa. HanpaBneHue cTpenok Ha
Koprnyce n Ha MeMbpaHe AOJKHO coBnagaThb!

HanpaBneHue cTpenok Ha Kopnyce 1 Ha MeMbpaHe JOmKHO coBnaaaTth!

YCTaHOBUTb BTOPYIO KPbILLKY B KOPNYC;

3admkeupoBaTh KPbILLKKA CTOMOPHbBIMU KOMbLLaMU;

MoBTOPUTE NpoLEeaypy ANSA OCTanbHbIX KOPMYCOB.

Ona o6neryeHns npouecca MU COXPAHHOCTU YMJIOTHUTENbHbIX PE3VWHOBLIX KoreLl B KayecTBe
CMa3Kku wucnonb3oBaTb Tonbko rnuuepuH! He wucnonb3oBaTb cmasku, cogepxalue
HedTenpoAyKTbI!

BHumaHue! [leped Hadanom pabomel (nocre ycmaHoeku membpaH) ycmaHoeKy Heobxodumo
MPOMbIMb, M.K. MeMbpaHbl 3arofTHEHbI KOHCEPB8AHMOM U 803MOXHbI BMOPUYHbLIE 3a2PSA3HEHUS NPU
mpaHcropmuposkKe.

MoaknoyeHne yCTaHOBKMW.

YcTaHoBKy crielyeT pasmecTuTb B yA0GHOM MecTe Tak, YToObl ANWHbLI BXOAHOrO TpyGonpoBoaa 6bino

AOCTaTo4YHO ANA NOoAKIYEeHUA K UCTOYHUKY BOOOCHaOXeHns, a Tp)/6OI'IpOBOLI, KOHUEeHTpaTa MOXHO Oblno
NOAKNMKYNTb K KaHanm3auuu. anI BHELWHEeM OCMOTpe YCTaHOBKMU Y6e,EI,I/|TbCFI B OTCYTCTBUM I'IOBpe)K,EI,eHMﬂ
KOpnycoB, rMBOKMX pr6OI'IpOBO}J,OB N Opyrux cocrtaBnArowmnx yacTen.

Ons 3anycka yCTaHOBKMU HeobxoaMMo:

CoeomHutb BxOA4 YCTaHOBKM (punbTp rpybo  MexaHU4eckom OYUCTKA) C  WUCTOYHMKOM
BOAOCHabXeHus.

MopkniounTb BbIXOA MMHUM KOHUEHTpaTa K kaHanu3auun. Heobxogmmo obecneunTb JOCTaTOYHYIO
MPONYCKHY0 CMOCOBHOCTb NMHUKM ApeHaXka, MOCKONbKY MOTOK KOHLEeHTpaTa npu pabote ocmoca
MoXeT npeBbiwaTb 10 M3/,

CoeanHnTb BbIXOA NUHUK bunbTpaTa ¢ EMKOCTLIO YACTOW BOAbI.

lModknroyeHue asrekmponumaHusl.

Hwxe npencrasneH WUt ynpasieHnda yCTaHOBKOI7I.



Hwxe npepcTtaBneH gsuratenb Hacoca.

Yto Obl nogkniouuTb  OBUraTenb  Hacoca,
HeoOXxoOMMO nNpenycTaHOBMEHHbIE NpoBoda B
WuTe, MOAKMOYMTL K  KaTylkam ABuratens,
COOTBETCTBYS uncpoBomy 0603HaveHuo
npeacTaBneHHOMY B MHCTPYKLNM.

MNocne nogknto4veHus AneKkTponnTaHua HeobxoaMmMo y6e,D,I/ITbCF| B COOTBETCTBUM NapaMeTpPOB nuTaroLLEN

ceTun Tpebyembim (380 B). Ans aToro:

. BknounTb NAKeTHLIM BbIKNKOYaTENb HA NMLEBOM CTOpOHEe 6noka ynpasleHn4d;

e B nonoxeHue ABTO



3anonHeHue yCTaHOBKW BOAOMN.

CrieyeT ocyLLeCcTBMTb NEPBOHaYanbHoOe 3anofiHeEHNe Hacoca BOAON nepes nepsbiM 3amnyCckoM AJis

yOaneHus Bo3ayxa U3 cucTembl. 3anosiHeHme cnefyeT OCyLEeCTBNSATb BPEMEHHbBIM MOAKIIOYEHMEM K KpaHy
K1. [Ina aTOro Hy>Ho:

CoeanHnTb BbIXOA KOHUEHTpaTa 1 chunbTpaTa ¢ kKaHanmsaumen (Tonbko Ha BpeMsi MPOMbIBKM);
Moaknountb BoAy K kpaHy K1.

OTKpPbITb KpaH K1 nogayun Boap;

MONHOCTBIO OTKPbITb BEHTUINb B1 (KOHLEHTpaT);

KpaH K2— 3akpbITb;

BEHTUNb B2 (06opoTHas Boga) — MOMHOCTLIO 3aKPbITh;

OTBEPHYTb NPOOKY BO3OyxOCOOpPHMKA Ha Hacoce;

BPEMEHHO nepeBecTu yCTaHOBKY B Py4YHOW PEXMM, BPYYHYHO NEPEBECTM HACOC B NMOJIOXEHNE
«BKJT» Ha wute ynpaBneHus, 4OX4aTbCA 3anofIHEHMS Hacoca BOAOW, 3aBEPHYTb NMPODOKy
BO30yXOCOOPHUKA;

Mpn OTCYTCTBMM BXOOHOrO OaBMNEeHWUs AMsi 3anofiHEHWs YCTaHOBKW ypoBeHb BOAbl B BydepHou
€MKOCTW O0IKeH OblTb HEe MeHee 4 m3.

Puc.8 lNpobka eo30yxoc60pHUKa.

nepBbIﬁ 3anycCcK 1 NnpoMbIiBKa YCTaHOBKMW.

YcTaHoBKa AomkHa bbiTb npeaBapuTesibHO 3anoJiHeEHa BOOOM.

Ons nepBoOro BKIMKO4YEeHNA YCTaHOBKN HY>KHO!

MonHOCTbIO OTKPbITL BeHTUNbL B1 (KoHUeHTpaT);

KpaHbl K1, K2— 3akpbIThb;

BeHTunb B2 (06opoTHasa Boga) — MONHOCTLIO 3aKPbITh;
MopaTtb BoAy Ha YCTaHOBKY;

BkniounTb NakeTHbIN BbIKlOYaTeNb B NofioxeHne ABTO;

Habop Heob6xodumoz20 OaesieHUsi Ha 6biIx0o0e Hacoca 6O03MOXEeH Mpu 3arnoJIHeHHOU
ycmaHoeke. [lpu nepeom 3arnycke ycmaHoeka eolidem 8 ycmouyuebil pexum pabombi
nocsie moe2o, Kak 3anosiHumcsi eodol. [nsi amo2o Moxxem noHadobumbCsi HeCKOJIbKO
eKrro4YeHudl.

YcTaHoBKa MOXET OTKIIOUYMTLCA B NpoLecce paboTbl NO criedylowmm npuduHam:
e MadeHWe [aBfeHUs HA BXOAE B YCTAHOBKY HMXE MUHMMAarbHO gonycTumoro (2 bar). B atom
criyyae ycTaHoBKa NepexoauT B PEXUM OXUOaHUS.

[Moporu oTKMYEeHNs YCTaHOBKN MO AABMEHUIO 3a4a0TCH C MOMOLLIbIO pere AaBrneHus:
e P[1— MyHMManbHoOe JaBneHne Ha BXo4e B YCTAHOBKY (MO yMon4yaHuio — 2 bar);

I'Ipvl Cpa6aTbIBaHI/|I/| 0aT4YMKOB YPOBHA YCTaHOBKa nepeVuJ,eT B peXnm oxXngaHua:
e HacoC He pa60TaeT,



Kak Tonbko Boga B €MKOCTAX OOCTUrHEeT HeoBXOAMMOro YpOBHSI, YCTaHOBKA CHOBa 3amnycTMTCA B
pexvmMe puUnbTpaLmm.

B TeueHmne 15 MUHYT cnnBaTb BOAY C BbIXOA0B KOHLEHTpaTa U ounbTpaTta B KaHanu3aumo, UCnonb3ys
WaHrv (He BXOAAT B KOMIMIIEKT NOCTaBKW);

OTKpbITb BEHTWUIb B2 Ha NHMM peunpkynsumMm n npogosnkaTb NPOMbIBKY elle B TeYeHne 15 MuHyT,
nocre 4ero 3akpbiTb BeHTUNb B2, cnegs 3a tem, 4Tobbl AaBrneHWe He npeBbiwano 14 bar.

lMnaBHO NpuKpbIBas BeHTUNbL B2, co3naTb paboyee aaBneHue 8-12 bar. B MembpaHHOM Grioke.

BHumaHue! BeHmunb B2 nosilHocmbio nepeKkpbiéamb Heslb3S51.

OTperynupoBaTb COOTHOLLEHME PacXofoB UNbTpaT — KOHUEHTpaT npumepHo 3:1, nocTeneHHo
npuKpbiBas BeHTUINb B2, nogaepxueas paboyee gaBneHne B MeMopaHHoOM 6rioke, no maHomeTpam M3 n M4,
Ecnu paBnenve HaymHaeT npesbiwatb 13 bar, Heo6xoaMMO crierka NPUOTKPbITh BEHTUIb B3.

[MpombITe MeMOpaHHbLIN 60K B TEYEHME NPUMEPHO 2 YacoB, BCKO BO4Y CNMBas B KaHanu3awmo, nocne
4Yero MoOXHO HavaTb 0T6op 06ecconeHHON BOAbI.

4. NOPAOOK 3KCIMITYATALUUUN YCTAHOBKU

YcTaHoBKa, YKOMMNIEKTOBAHHAA aBTOMATU3NPOBAHHbIM OflOKOM YMpaBneHnsa, MOXeT aBTOHOMHO
paboTtaTb B HECKOMBbKUX peXumax: Pexuvm unbTpauumn u pexum oxuaaHus. Xumuyeckast Movika (nnm
pereHepaumsi) o6paTHOOCMOTUYECKMX MeMDOpaH OCYLLECTBMNSETCS B PYYHOM pexume, npeaycMOTPEHHOM
KOHCTPYKLMEN YCTAaHOBKN.

B pexuvme dunbTpauun ycTaHOBKa HeMnpepbiBHO oOuulliaeT BoAy, NpeaBapuUTeribHO YacTUYHO
OYMLLIEHHYIO B hunbTpax npen MOAroToBkA. B 3TOM pexvme aBTOMaTU4yeckue BbIKMYaTENU YCTaHOBKU
HaxodAaTCA B COCTOSIHUM «BKMOYEHO», Tymbnep B nonoxeHue «llyck», «PABOTA»; Hacoc - paboTaer,
waposble KpaHbl K1, K2 — 3akpbiThl; perynupyemble BeHTUnM B1 n B2 Ha nuHMAX KOHUeHTpata wu
peumpKynsaumMm 3aguKcupoBaHbl B MOMYOTKPbITOM MOMOXeHUN, obecrneyvvBasi MOBbILLEHHOE AaBlieHME B
MembpaHHOM Bnoke n Tpebyemble pacxobl BoAbl B NMMHMAX punbTpaTa, KOHLEHTpaTa U peumpKynaumm.

Mpu HanonHeHUM PUHMLLHOW EMKOCTV BOAOW CpabaThiBalOT AaTYMKN YPOBHS, U YCTaHOBKa nepexoaut
B DPEXMM OXuaaHus. Pexum oxuaaHus npoposrrkaeTcs 4O TOro MOMEHTa, Korga ypoBeHb BOAbl B
HaKONUTENbHOM EMKOCTM ynageT AOCTaTOYHO, YTOObl 3aMKHYNIMCb KOHTaKThl AaTymka yYpoBHA. [locne aToro
yCTaHOBKAa CHOBa NepexoauT B pexnm punstpauuu.

ExenHeBHasn JKcnnyatauunsa yCtTaHOBKMW.

MpoBeputb nonoxeHne kpaHoB: KpaHbl K1 1 K2— 3akpbIThl;
MogaTe BOAONPOBOAHYO BOAY HA YCTaHOBKY;
[MoBepHYTb NAKEeTHbIN BbIKMOYATENb B NONOXEHNE «ABTO», TEM CaMbIM BKITHOYMB YCTaAHOBKY.

Ecnn npepaputensHo Obinv caenaHbl perynupoBky pabodero AaBreHus U PeuupkynsaumMn Boabl C
nomoLLblo BeHTUnen B1 n B2, To gaBneHve Ha meMGpaHHOM Grioke ycTaHoBUTCS Ha ypoBHe 8-12 bar, noTok
punbTpaTta — 12 mM3/yac, pacxop koHueHTpaTa — 10 m3/yac, 06bEM peunpkynsaumm — go 10 m3/uac.

Y6eouBlwnCce B OOCTUXKEHUM HeoOXoOMMOro KavecTBa BOAbl, MOXETe OCyLlecTBMsATb oTbop
obecconeHHou Boabl.



KoHTponb paboTbl yCTaHOBKM.

Cuctema He TpebyeT 0cob0oro KOHTPOIs BO BpeMsS paboTbl B aBTOMaTUYECKOM PEXUME, HYXKHO TONbKO
cneguTb 3a MOKasaHUsIMM MaHOMETPOB M 3a KayecTBOM (uibTpaTa Ha BbIxOoAde ycTaHoBKu. B npouecce
aKcnnyaTaumm yCTaHOBKU crieayeT Nepuoanyeckn KOHTPONUpPoBaTh criefytoLlme napameTpbi:

1. aBneHne Ha Bxoge memMbpaHHoro 6rnoka AormkHo ObiTb B npegenax 8-12 bar. MakcumanbHO
gonyctumoe gasnexue - 12 bar.

2. MNepenap naBneHns Ha membpaHHOM Grioke MOXeT cocTaBnsaeT npumepHo 1,5-2 bar. Ha kaxaon
ctynenu. Mpu nepenage faenexHus 6onee 2 bar. He06X0ANMO NPOBECTU XMMUYECKYHO NPOMbIBKY MeMBpaH.

3. PerynapHo npoBoguTe XMMWYECKMN KOHTPONb punbTpata Ans NpaBUNbHOM OLEeHKM paboTbl
ycTaHoBku. KOHTponb nNpoBoAdAT Mo crnegywwmMm rnokasaTensam: NpoBOAMMOCTb BOAbl, XECTKOCTb, obliee
conecogepxaHue.

OKOH4aHue paboTbl.

Ona npekpaweHusa paboTbl yCTAHOBKM OOpaTHOrO OCMOCAa MOBEPHUTE MaKeTHbIN BbIKMOYaTenb B
nonoxexHune «Bblkn».

XypHan HabnrogeHun.

CnegyeT BeCcTM XypHan HabnwgeHuin, B KOTOPbI HeEobXxoAMMO perynsipHO 3aHOCWUTb AaThbl,
nokasaTtenun paboTbl YCTAaHOBKM U cogepXXaHne CepBUCHbIX paboT (xummnyeckas mMorka membpaHHoro 6noka,
3ameHa WNbTPOB, NoBepka MaHOMETPOB W KOHAYKTOMETPOB), CPOKW 3aMeHbl 3MEMEHTOB, MOKa3aHus
kavecTBa Bodbl, Nepebon B paboTe yCTaHOBKM 1 Npoyee.

Mpn aKkcnnyaTauum ycTaHOBKM HeOOXOOMMO perynspHO creauTb 3a KOHTPOMbHbIMU npubopamu,
OCHOBHbIe NokasaTenu perynsapHo 3aHOCUTb B KapTy perfiameHTHbIX paborT.

OCHOBHbIMW KOHTPONUPYEMbIMW NapaMmeTpamMmn yCTaHOBKM ABNATCS:

e nokasaHus KoHOyKToMeTpa

e COOTHOLLEHWE NOTOKOB (PmMbTpaT/KOHLUEHTpaT,
e MPOU3BOAMUTENBHOCTb YCTAHOBKM MO OUNbTPaTy,
e MokKasaHuWs MaHOMETpPOB.

YKasaHHble HabnoaeHns cnegyeT 3aHOCUTb B KapTy pernameHTHbIX paboT He pexe 1 pasa B MmecsL.

Mpn BegeHun 3anucen ocoboe BHMMaHWE HEOOXOAMMO yaenaTb AaTaM NPOBEAEHUS XUMUYECKUX
MOeK MeMOpaH, onucaHuilo nocnegoBaTenbHOCTM MPoBedeHWs npoueayp MOMKM M UCMOMb30BaHHbIX
peakTuMBOB. B cnyyae ecnu ka4ecTBO ouvLaemor Boabl He ByaeT yaoBneTBopATb TpebyeMbiM nokasaTensm,
aHanus 3anvMcaHHoOW B XXypHane nHdopMauumn no3sonuT cneuuanncTamM Halen komnaHmm 6bICTPo yCTpaHuTb
HencnpaBHOCTMW.

BuumaHue! lpu omcymcemeuu xypHana HabnwodeHul u/unu omcymemeuu peayrnspHbiX
3anucell npoeedeHuUsi peariameHmMHbIX pabom 8 XypHare KOMMaHusi CHUMaem yCmaHosKy C
2apaHmuliHo20 obciyXusaHuUsl.



5. PETEHEPALIUA MEMBPAHHOI'O BJIOKA

Pecypc paboTbl MeMOpPaHHbIX 3IeMEHTOB.

OGpaTHoOCMOTNYECKME MEMOpPaHHbIE 3NIEMEHTbI NMPY MPaBUITbHON 3KCNyaTaumMm 1 CBOEBPEMEHHOM
NpoBeAEHUN pernameHTHbIX paboT nmetoT pecypc Ao 3 net. CteneHb 3arpA3HeHnss MeMOpaHHbIX 3NIEMEHTOB
KOHTPONMpyeTCHa No HECKOMNbKMM napameTpaM. ba3oBbiMy NapameTpamu SIBASAOTCA pa3HOCTb OABMEHUNA Ha
BXOAE M BbIxoge CcTyneHem membpaHHoro 6roka (MaHomeTpbl M3 u M4) n cenekTMBHOCTb MeMOpPaHHbIX
anemMeHToB (MO MokKasaHusiM KoHAykToMeTpa). CenekTMBHOCTb MOXHO MPOCTO M ObICTPO BbIMUCAUTL MO
yKasaHHoW Huxe opMyne, nsMepuyB conecogepxaHue Boabl Ha BXxoAe U Bbixoae MembpaHHoro 6noka:

S = (Cex -Csuix)/ Csx <100%,
roe Csx n Caoix - conecoaepxaHne Boabl Ha BXOAe W BbIXo4e, COOTBETCTBEHHO.

Mpun cenektmBHocTn S MeHee 90% w/vnMM NpW 3HAYEHUW Pa3HOCTM [OABMEHWA Ha CTYMeHu
membpaHHoro 61oka 6onee 2 bar membpaHbl cnegyeT NPOMbITb MOKLLMMU pacTBOPaMMm.

B npouecce askcnnyatauum membpaHHbIi 6nok 3abvBaeTcss HacrnoeHUsIMUM COMen KeCTKOCTMH,
KOarynmpoBaBLUUMW KOMMOWAHBIMU 3MYIbCUSIMUW, OPraHUYEeCKMMK OTNOXeHuaMU. Ecnn memBpaHHbin 6ok
Nepvoanyeckn He OuYMLLaTb OT 3arpsA3HEHWs, 3TO MOXEeT MPMBECTU K "OLUTyKaTypuvBaHWIO" MOBEPXHOCTU
MeMOpaH 1 gaxe K ux HeobpaTvMbIM paspyLLEHUAM.

Pexum «xmmmyeckon moriku» membpaHHoro 6noka nogpasymeBaeT pyyHoOe yrnpaBrneHne yCTaHOBKOW
n TpebyeT HEKOTOPOW HECHOXHOW TpaHcopMauun TMApPaBAMYECcKON Cxembl, KOTopas npegnonaraet
co3gaHue 3aMKHYTOro KOHTypa AN UMPKynsauuM MOIOLWEro pacTBopa Mo NyTWM «EMKOCTb - Hacoc -
MeMOpaHHbIN BMOK - EMKOCTb».

Mpu3Haku 3arpsasHeHuns.
o  CHmXeHWe Npon3BoanTENbHOCTM MeMBpPaHHbIX 3NIEMEHTOB A0 BeNUYMHbI, MeHee 80% OT HayarnbHOW;
e [lepenag faBneHusi Ha MeMbpaHHoM Grioke yBenuuuBaeTcsi 6onee, yem Ha 1-1,5 kr/cM? Ha ofHYy
CTyneHb;
e 3HauMTenbHO yBenuYmMachb 3NeKTpPonpPoBOAHOCTb hunbTpaTa;
e CenektMBHOCTb MeMbpaHHoro 6noka ynana ao 90% (unu Huxe).

Ecnv nosiBUNMCb CMMNTOMbI 3arpsA3HeHUsi, peKoMeHayeTCcs NPOBOAUTb pereHepauunio MembpaHHOro
6noka. PereHepauus - aTo obpaboTka MemOpaHHbIX 31EMEHTOB MOILIMM CPeACTBOM, YAANSOWMM C MX
MOBEPXHOCTU HAKOMMUBLUMECHA OTMOXeHus. 3Ta mnpoueaypa Mo3BOnseT NoAAepXMBaTb 3asiBrEHHbIE
XapaKTepUCTUKN YyCTAHOBKM U MPOASINTb CPOK CryXObl MEMOPaHHbIX 3NIEMEHTOB.

PereHepaumsa npoBoautca B ABa-Tpy dTana. Ha nepBom atane Moika mMeMOpaHHbIX 3f1eMEHTOB
OCYLLECTBMNAETCH KUCMbIM pacTBopoM Tuna B. Ha BTopom aTane wenoyHbiM pacteopom Tuna A. [pwu
HeobxoAMMOCTU danee ge3nHpuumpyowmnm pactsopoM Tuna C (CM. MHCTPYKUMIO BioKa XMM. MOWMKK).

Mopspok npoBeAeHUs pereHepauum.

Brauyane Heo6xoanMo NpUroToBuTh Tpebyembin 06bem MotoLLero pactesopa Tuna B B emkocTy 6noka
XUMUYECKON MOMKW. [N NMpUroToBneHMs pacTBopa >XenaTeribHO MUCMOoNb3oBaTb OUCTUNNIMPOBAHHYIO UMW
obecconeHHyto Boay.

[anee crnegyeT BbINONMHUTL CriefytoLLme onepaunm:

e  OB6eCcTouNTb YCTAHOBKY, BbIKIIOUYMB MAKETHbIV BKIIHOYaTerb;
o [lepekpbiTb NOAaYvy BOAbl HA YCTAHOBKY;
e  [loaknNiounTb LUNAHT OAHWM KOHLIOM K BbiX04y Ha 6rloke XMMUYECKOWN MOVIKW, @ APYTMM KOHLIOM K BXOAy

KpaHa K1;

e [loacoeauHnTb OpYyrom LWNaHr K BbIXxoAy kpaHa K2, a apyromn KoHey, LWaHra COeAMHNTL C eMKOCTbIO C
MOOLLMM pacTBOPOM (B 6510KE XMMUYECKO MOWKK).
3akpbITb BeHTUNM B1 1 B2;
OTKkpbITb KpaHbl K1 1 K2;
MMepenTn B py4HON pexum yrnpaBrneHus, NoOBepHYB NakeTHbIN BbIKMYaTerb.
Bknountb Hacoc Ha Onoke xumuyeckor Mowiku. [Mpu 3TOM HaAcoC Ha4vyHeT MpoKaymMBaTb MOMOLLMN
pacTBOp MO 3aMKHYTOMY KOHTYPY M3 eMKOCTU Yepe3 MmembpaHHbIn 6rok n obpaTHO B eMKOCTb Yepes
OTKpbITble KpaHbl K1, K2.

Mocne 3aBepLUeHNS XMMUYECKOW MOMKM MembpaHHoro 6rioka KaxaslM Tunom pacteopa (A, B n C),
BECb MPOMbIBAEMbI KOHTYP, C KOTOPbIM KOHTaKTMpOBarn MOKLLNUA pacTBOp, HEOBX0AMMO MPOMbITbL YMCTOW
BOOMN.



6. KOHCEPBALIUA YCTAHOBKU

Ecnu npegnonaraetcs, 4to yctaHoBka He ByaeT paboTatb gonbiie 5-10 gHen, Heobxoanmo cHavana
0653aTenLHO NPOBECTN XMMNYECKYHO MOMKY MeMBpaHHoro 6r1ioka, a 3atem ee 3akoHcepBupoBaTh. KoHcepBaLuus
C MCMoNb30BaHMEM KOHCEPBUPYIOLLLEro pacTBopa Tuna D nposBoanTcs no npoueaypam, U3rnoXeHHbIM B pasgene
«PereHepaumsa». KoHcepBauuo cnegyet npoBoautb B TedeHne 30 MUHYT, NOCNe Yero BbIKMoYnTbL Hacoc 6rnoka
XUMUYECKOM MOWKM, 3aKpbiTb KpaHbl K1, K2.

BHumaHue! [leped nyckoM ycmaHO8KU Heo6X00UMO OMMbImb MeMbpaHHbIe 3feMeHmbl om

KOHCepesaHma.

7. BO3MOXHbIE HEMNOJIAOKU U CNOCOBbLI UX YCTPAHEHUA

HeuncnpaBHOCTb BoamoxkHas Cnoco6
npuymHa yCcTpaHeHusi
1. Peskoe yBenuyeHune | 1. HapylweHa repmMeTM4yHOCTb 1.3amMeHnTb YNNoTHUTENBHOE
NpoOn3BOAUTENBHOCTM  YCTAHOBKU | cOegMHEeHMst MembpaHHOro KonbLoO.

npun yxyaweHun Ka4decrtsa BOAbl.

arNeMeHTa C KpbILLKOW Kopnyca.
2. NoepexaeHa membpaHa
PYJIOHHOIO 3fIeMeHTa.

2.3aMeHNTb MeMBpaHHbIN
3ANIEMEHT.

2. 3HauuTenbHoe (bonee 4em Ha

1. OcagkoobpasoBaHue Ha

1. MpOMbITb PynOHHLIE

20 %) CHWXKEHMWE | CEeNeKTUBHOM Crnoe MemMbpaHbl. | 3feMeHTbl COrfacHO MHCTPYKLUUA
NPON3BOAUTENBHOCTM. no aKcnnyaTauuu.
3. Pesko cHusunocb kadvectBo | 1. OcagkoobpasoBaHue Ha 1. MpoMbITb MeMBpaHHbIe

dunbTpaTa.

CEnNeKTMBHOM CInoe MeMOpaHbl.
2. MNoBpexaeHa membpaHa
arneMeHTa.

3MEeMEHTbI COrNacHO MHCTPYKLUNN.
2. 3aMeHNTb MeMOpaHHbI
SM1EMEHT.

4. He BKkntoyaeTcs ycTaHoOBKa.

1. MapameTpbl NuTatoLen
3MNeKTPOCETN HE COOTBETCTBYIOT
TpebyembiMm.

2. HakonuTenbHas eMKOCTb
dunbTpaTta 3anonHeHa BOAOMN.
3. HepocratoyHoe gaBneHmne
BOAbl HA BXOAE B YCTAHOBKY

1.C™m. rmaea 3

2. [loxpaTbCsl CHUKEHMUS YPOBHS
dunbTpata B EMKOCTH.

3. ObecneunTtb Nogavy
Heob6xoaMMOoro KonuyecTea BOAbI
Ha yCTaHOBKY.

8. SJNIEKTPOBE3O0INACHOCTb

8.1. YcraHoBka nogkntodaeTca kK cetm HanpskeHue nutanmsa — 3x380-400B, v K KOHTYpy 3alLMTHOro
3a3eMneHus.

8.2. 3anpellaeTca CHMMaTb KPbIWKWA pene AaBneHus, SMnekTpoAaBuraTens, KaTyLKuM 3neKTPOMarHUTHbIX
KnanaHoB, He OTKIYMB YCTAHOBKY OT 3MEKTPONUTaHUS.

8.3. 3anpeLlaeTcsa NpoM3BOAUTL CAMOCTOSTENBbHbIV PEMOHT 3MEKTPUYECKON CXeMbl YCTaHOBKW NepcoHany, He
npowenwemy obyyeHue.



9. TAPAHTUMHbIE OBA3ATENLCTBA

1.MapaHTUIHbIN CPOK HAUMHAETCS CO AHS NpoAaxu noTpebuTtento, ykasaHHOro B JaHHOM pyKOBOACTBE.

2.To ycnoBusiM rapaHTum npoaaseL, 0653yeTcs B TedeHun 12 mecsiLieB ¢ MOMEHTa npogaxu obopyaoBaHus
NpOBECTM 3a CBOW CYET PEMOHT NN 3amMeHy nbon YacTn ycTaHOBKM, KOTopasa ByaeT npu3HaHa AedeKkTHON
no npuyuHe aedekra maTtepuana unum msrotosneHums. Cpok AEWCTBUS rapaHTUMNHbIX 0DA3aTenbCTB He
pacnpoCcTpaHsAeTCst HA CMEHHbIE PUNBbTPYIOLLME SNEMEHTHI.

3.MapaHTus npu3HaeTca [AeWCTBUTENbHOM TOMbKO NPV  MNpeabsBlEHMM [OaHHOIO pPYKOBOACTBA MO
aKcnnyaTaumm ¢ OTMETKOW O AaTe Npogaxu v WTamnom npogasLa.

4.TapaHTna NnpusHaeTcs OeNCTBMTENbHOW TOMBKO B TOM Cryyae, ecnu ToBap OyaeT npu3HaH HeucnpaBHbIM
Mpu OTCYTCTBUM HapyLUEHWs MOKynaTenem npaBuil CNoNb30BaHUs, XpaHEHWS U TPaHCNOPTUPOBKX, OENCTBUSA
TPETbUX NUL, UM 0B6CTOSATENBCTB HENPEOAONTMMON CUMbI.

5.lMapaHTuen He NnpegycMaTpMBaloTCA NPETEH3UN HA TEXHUYECKME NapameTpbl TOBapa, €Crin OHN HaxoaATcs
B npefenax, yCTaHOBMEHHbIX U3roTOBUTENEM.

6.MapaHTUNHOEe o6GCNyXMBaHWe He NPOU3BOAUTCH B OTHOLUEHMM YacTer, obnagalrolwmx MOBbILLEHHbBIM
W3HOCOM UINN OrpaHUYEHHbIM CPOKOM UCMOMb30BaHMS.

7.MpexaeBpeMeHHbI BbIXOA W3 CTPOA 3aMeEHsiEMbiX YacTerd u3genuss B pesynbTate 4vpe3mMepHomn
3arpsA3HEHHOCTM BOAbl HE ABNAETCH NPUYMHOMN 3aMeHbl NN BO3BpaTa U3L4enus, Unm 3ameHseMbIX YacTen.
8.MapaHTus cuntaeTca HeQeNCTBUTENBHOWN, €CNM UMENT MECTO HECAaHKLIMOHUPOBAaHHLIN JOCTYN Afsi PEMOHTA,
mMoaudmKaumMm M Opyrux W3MEHEHWA KOHCTPYKUWMW, MpU MNOBPEXAEHMWSX, BbI3BaHHbIX HeENpaBuIlbHbIM
NCMOMb30BaHWEM, HapyLEeHWEM TexHu4eckon 6e30nacHOCTM, MEeXaHUYeCcKUMW BO3OEWCTBUSMU U
aTMOoCEepPHBIMY BIIMSHUAMM.

9.B cnyyae npu3HaHWM rapaHTMW HeOencTBUTENbHOW, MNoKynatenb 0653aH BO3MeCcTUTb MpOAaBLy Bce
pacxofbl, NOHECEHHbIE UM BCNEACTBME NpeabsiBeHNs HEOOOCHOBaHHOW MPETEH3NN.

10. TPAHCINOPTUPOBKA U XPAHEHUE

10.1 TpaHCNOPTUPOBKA YCTAHOBKM OCYLLECTBAETCSH BCEMU BUAAMU TPAHCMNOPTHbLIX CPeACTB B COOTBETCTBUM
C NpaBunamm NepeBo3KN rpy30B, AENCTBYIOLLMX HA AAHHOM BUAE TpaHcnopTa.
10.2 TpaHcnopTMpoBka MemMbpaH OCyLLLECTBMSIETCS Npu Temnepatype He Huke 0 °C.

10.3 MNorpy3ska 1 BbIrpy3ka YCTaHOBKM OCYLLECTBNSAETCH C MOMOLLbIO MOrpy34ynKa.
10.4 Ina TpaHCNOPTUPOBKM BHYTPU MOMELLLEHUI yCTaHOBKa CHabxeHa konecamum.

10.5 XpaHeHne yCTaHOBKM OCYLLECTBISETCS B OTanIMBaeMblX U BEHTUIUPYEMbIX MOMELLIEHUSIX C
TemnepaTypon He Huxe 0 °C.

11. KOMIJNEKT NMOCTABKH

11.1 «YcTaHoBka obpaTtHoro ocmoca Tuna RO-12» — 1 wr.
11.2 MembpaHa obpaTHoro ocmoca 8040 — 12 .
11.3 PykoBOoACTBO MO MOHTaXy M aKkcnnyataumm — 1 wr.

M
Cuctema obpaTHOro ocmoca

YcTaHoBka obpaTHoro ocmoca Tuna RO-12




