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CY® AWT UF

BeepeHue

Cucrtema ynstpadunstpaumnr AWT UF (oanee CY®) npefHA3HAYeHa A1s CHUKEHUS MyT-
HOCTU U LiBETHOCTM BOfbl, CHUXEHUS KONNOMAHOro nHaekca (SDI), ynaneHns konnouaHbix
4YACTULL, BBICOKOMONEKYSPHbIX OPFraHNYECKMX COSAUHEHUI, MEPBUYHOM CTEPUNN3ALNN
BOAbI, KOHLIEHTPUPOBAHUS B3BELLUEHHbIX BELLECTB M3 PACTBOPOB, JOOUYUCTKM CTOUHbIX
BO, PEAM3ALMU 3AMKHYTbIX BOGOOGOPOTHBIX LIUKIIOB, OUMCTKM MPOMBIBHBLIX BOA, C
OPYrnx aTANOB OYUCTKK, NPEABAPUTENBHON GUABTRALMK 19 BCEX STAMOB «TOHKOM»
BOAOOUMCTKM. OUMCTKA MPOUNCXOAUT 6€3 U3MEHEHNS MCXOQHOrO CONEBOro COCTABA
BOAbI. YNETPAGUAETPALIMS 3AMEHSAET OTCTAUBAHWE, OCAXAEHUE U MUKPOGUNETPALMIO.

Tpe6oBaHMS K MOMELLEHUIO M K OKPYXAOLEen cpene, B KOTOPbIX OOMKHA IKCMIya-
TMpoBaTbCs CYD, ykazaHbl B pasgene «ObLme yKa3aHUS N TEXHUKO 6e30MaCHOCTU»
HACTOSLLEro PyKOBOACTBA.

CYD cnpoeKkTMpOBAHA 1 N3rOTOBEHA C YY4EeTOM PABOThI B HEMPEPBIBHOM PEXMME U NPpU
cobnioaeHN TPEBOBAHWI 1 YCIIOBUI SKCTMITYOTALMN, YKO3AHHbIX B AAHHOM PYKOBOACTBE,
o6ecneunBaeTCs AnnTenbHoe U HagexHoe GYHKLMOHUPOBAHME B TEYEHME BCEro CPOKA
cnyx6bl. Cnyyam OCTAOHOBOK OBYCOBAEHbI LB MPOBEAEHNEM MIAHOBOIO OBCITYXMBA-
HUSI TN PEMOHTA KOMMOHEHTOB CUCTEMBI, PEAreHTHbIX MPOMBIBOK WS MYCKOHANOOO04YHBIX
PABOT APYrnX BUOOB O60PYLOBAHMS.

CYD nopgkoyaetcs K JIMHUM UCXOOHOM BOLObI, K JIMHUM OTBOAA OYULLIEHHOM BOMbI, K
JIMHUM OPEHOXA 1 91eKTPOCETU C NAPAMETPAMM, YKA3AHHbIMM B pazfesne «TexHuyeckme
YCIOBUA».

C uenbto onTMManbHoro Buiopa mogenn CYD 1 pexXxnMoB eé padoTbl, 3AKA3UMK OOKEH
NPEenoOCTABUTL AHASM3 UCXOOHOM BOAbI (BCe HEOBGXOAMMBIE MOKA3ATENM NEPEUNCTIEHDI B
OMPOCHOM NMUCTE A5 NOAG0oPA) U TPEBYeMYIO NMPOU3BOAUTENBHOCT.

S T T

30BOA-M3roTOBUTENb MMEET NPABO U3MEHSTb COCTAB O60PYAOBAHMS
6e3 yxyaLleHWs CBOMCTB KOHEYHOrO MPOoAYyKTA.
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MpuHUMN pa6oThbi

Padota CY® ocHOBAHA HA MpoLecce pa3feneHns XnakocTi, CogepXaLlen 3arps3-
HEHMS!, HO OYULLIEHHYIO U KOHLIEHTPUPOBAHHYKO COCTOBNSIOLLME, C MOMOLLbIO MOPUCTON
YNBTPAGUNBTPALMOHHOM MEMEPAHLI Mo aencTemem aasneHns (0o 0,3 Mra). ToHkocTb
OUYUCTKM Ana gaHHoro npouecca coctaenset oT 0,1 go 0,01 mkm. ConeBon cocTaB
BOAbI HE M3MeHsaeTcs. [BUXYLLAS CUIA MPOLECCa ynbTPAGUNBTPALMM = 3TO PA3HOCTb
OCBMNEHNs Mo 06e CTOPOHbI YNTPAGUIETPALMOHHON MEMEPAHbI. CUNa 3aTPAYMBAETCS
HQ NPeofoneHne CUn TPEHUs U B3AUMOOENCTBUS MeXAy MOMEKyNaMu Xnakon easbl
1 MOMEKYSIAMU MOBEPXHOCTU YNLTPAGUNBTPALMOHHON MEMOPAHBI. 304ePXMBAEMbIE
BELLECTBA HOKAMIMBAIOTCS HA MOBEPXHOCTU YNETPAPUNETPALMOHHOM MEMOPAHDI,
06pA3ys OOMOMHUTENbHBIA GUIBTPYIOLLMIA CNOM OCAOKA, KOTOPbI O6n1andeT CBOUM
conpoTueneHueM. [1ns yanoneHus 3aaepXaHHbIX BELLECTB C MOBEPXHOCTU MEMOPAHDI,
C YCTOHOBMNEHHOM NepUOaNYHOCTbLIO MPONCXOOUT NMPOMBIBKA BHYTPEHHEN MOBEPXHOCTH
MEMBPAHHOIO 3N1EMEHTA, 30 CYET CO3OAHMUS MOTOKA U3 0O6PABATLIBAEMON XNOKOCTH,
KOTOPbI PA3MBIBAET HOKAMMMBAKOLLMIACS OCAOOK (MpsMas mpoMbiska). XXMOKOCTb, cogep-
XALLOS yOANEHHbIEe C MOBEPXHOCTU YbTPAGUIBTPALMOHHON MEMBPAHbI 3ArPsS3HEHNS,
BbIBOOUTCS U3 cUCTeMBI. [Ins 6onee addeKkTUBHOrO yaaneHus 30rps3HEHUA C MOBEPXHOCTH
1N 13 NOP YNbTPAGUNETPALMOHHOM MEMBPAHbI UCMOMNB3YIOT METOL OBPATHBIX MPOMbIBOK,
MPY KOTOPOM OUMLLIEHHYIO BOZY (GUIBTPAT) NPOMYCKAIOT Yepes YbTRAGUIETOALMOHHYIO
MeM6pPaHy B HAOMPABNEHWUW, O6POTHOM HAMPABAEHUIO GUNETPOBAHMS.

MNomumo atoro, CY®D nmeeT TakKXe crefytoLLme BCNOMOraTebHble BXOAb!:
— BXO4 4715 N0OA4YM PACTBOPA PEAreHTA A1 XMMUYECKOM pereHepaLmm;
— BXOA 4715 NOOAYM XMM.pedareHTal.

BoamoxHO Ha Bxofe Ha CYD npemycMOTpeTb AO3dUMIO KOArynsHTa. Koarynsaums
npencTaenseT co6on abdeKTUBHBIM NPoLecc NpPenBapUTenbHON 06pA60TKM. OH
HEOBXOAMM A1 CHUXEHNS OPTaHNYECKMX 3ArPA3HEHUM 30 CUET CBA3bIBAHMS PACTBO-
PEHHbIX OPTrAHNYECKNX COEAMHEHNI B XITOMbS Xene3d UM amntoMUMHUS 1 GOPMUPOBAHMS
MOPUCTOrO Cos 3ArPA3HEHMUN HO MOBEPXHOCTU YIETPAGUIBTPALMOHHOM MEMBPAHLI,
KOTOPbIV COAENCTBYET CTABMIIbBHOMY MPOLIECCy GUILTPALMU 1 06eCNeUMBAET BbICOKYIO
3P PEKTUBHOCTb OBPATHOM MPOMBIBKM.

B ka4ecTBe KOArynsaHTOB PEKOMEHQYETCA UCMONb30BATL PACTBOPUMbIE conu Fe (IIl) u Al
(). He monyckaetcs MCNonb3OBAHUE OPrAHUYECKUX KOATYNIAHTOB M GIOKYAHTOB, TAK
KOK OHM HEOBPATUMO 3ArPA3HAOT MEMOPAHY.
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MpaBUAILHO NPOBEOEHHbIM MPOLECC KOArynaLumMm MoxeT 00 60% YyMEeHbLIUTb KOHLEH-
TPALMIO PACTBOPEHHOIO OPraHmMyeckoro yrinepoad. OnTUMU3MPOBAHHASA KOArYynaLma
MOXET TAKXe YMyYllMTb KAUYeCTBO GUBTPATA 3a CUET CHUXEHUS MHOEKCA MAOTHOCTU
ocaaka SDI, KOHLEHTPALMK PACTBOPEHHOMO OPraHNYECKOro Yrinepoaad 1 KOmnouaHbIX
BellecTs. MeTanmyeckme oCTaTKM KOArynaHTa B GUILTPATE He OO0MXHbI MPEeBbILLATh
6éonee yeM Ha 1% OOMONMHUTESBHYIO KOHLIEHTRALMIO MeTASNA.

Bo 13BexaHune HeoB6PATUMOrO 3ArPA3HEHUS GUITETP rPYEOM OUMUCTKM (CETUATHIR GUNLTP)
LEeNecoo6pa3HO YCTAHOBUTbL MNEePER TOYKOM BBOAA KOANYNSHTA B UCXOAHYIO BOAY. Bpems
KOHTOKTO KOArynsHTA ¢ pacTBopom coctaengeT 30-60 cek. B cnyyae, ecnn Heobxogmmoe
BPEMS KOHTAKTO HE MOXET 6bITb OCTUMHYTO B TPYSOMPOBOAE, MCMOSb3YeTCs KOHTAKTHBINA
pe3epBydp. [J03a KOArynsaHTA 1 BPEMS KOHTAKTA SBASIOTCS NAPAMETPAMW ONTUMU3ALMN.
KoHueHTpaLms TpeXBANEHTHOro MeTasnna B GunsTpaTe He OOMKHA NPEBLILLATL 1% oT
€ro KoOnM4yecTBa, [OOABNEHHOTO B UCXOOHYIO BOLY.

Pa6éoTa opraH1MsoBaHaA cnegyowmm o6pasom:

BxogHas (V1) un (V2) 1 BeixogHas (V5) 3anopHas apMaTypa OTKPLIBAETCS B PeXnMe
«[MPON3BOOCTBO» gng nogdym MCxXoOgHoOM BOObl M OTBOOA OYULLEHHOWM.

[TpomssoncTBO TIpamMas npoMBIBKa OobpaTHad IpOMBIBKA

McxoaHas BoOa MPOXOOMT Yepes POTAMETP M NMOCTYyNAeT B MEMOPAHHbIE MOAYX, rae
NPOXOoOMT Yepes MeMOPAHHbIM MOZY/b MO AABIEHWEM UCXOAHOM BOALl. HO BHYTpEeHHewn
CTeHKe YNbTPAPUNBTPALMOHHON MEMEPAHbI 30EPXMBAIOTCS MPUMECH, A OTOUIBTPO-
BAHHOS BOAA NOCTYMNAET B JIMHUIO OTBOAC OUYMLLIEHHOM BOABI.
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B npouecce padoTbl NMPOUCXOAUT CHUXEHUE MPOU3BOAUTENBHOCTU U YBENMYEHNE
nepenaaa AOBAEHUS HA Bxode U Bbixoae 13 CY®D, B CBA3N C OTNIOXEHMEM 3ArPA3HEHN
HO BHYTPEHHEN CTEeHKe YNbTPAPUBTPALMOHHON MeMBPAHbl. C LEblo yaaneHnsa ¢
MNOBEPXHOCTU YNLTPAGUNBTPALMOHHOM MEMBPAHbBI O6PA30BABLLErOCs CNOs NPUMEcen
1 BOCCTOHOBNEHWS MPOU3BOANTENBHOCTM CY®D, NPoBOANTCH ABTOMATUYECKAS MPOMBIBKA
CYD UCXOAHOM M OUMLLIEHHOM BOLOM CO COPOCOM MPOMBIBHOM BOAbI B APEHAX. [POMbIBKG
OCYLLECTBAETCA 30 CYET MOOYEPEAHOrO OTKPbITUS/3AKPBITUS 3AMOPHON APMATYPHI
cépoca apeHaxa (V3) u (V4) n nogaumn ncxopHom soas (V1) 1 (V2) 1 3aKpbITUS BEIXOOHOM
30MOPHOR APMATYPbI oumLLEHHOM Bogb! (V5). [1ng HOYANA IPOBOANUTCS NPSMAS MPOMbIBKG
B HOMPOBAEGHUN NOAAYN UCXOLHOM BOABI, 30TEM — OBPATHAS MPOMBIBKA OUULLIEHHOM
BOLOW B HAMPABIEHUM O6PATHOM PEXUMY GULTPALMKU. HOCTOTA 1 NPOOOMKUTENBHOCTD
MPOMBIBOK 30BUCUT OT KAYECTBA MOAABAEMO HO OUUCTKY BOAbI.

Pene BbiICOKOro OOBNEHWs 61I0KUPYET 3ANOPHYO APMATYPY U NMEepPeKpbIBOET NMOTOK
WCXOLHOM BOAbI, €CNM BXOAHOE AaBneHue Bo3pactaeT seite 0,3 Mla. MNocne ycTpaHeHus
NMPWYMHBI MOBbILLEHWS OOBNEHUS Bbile YKA3OHHOM BennYmHbl, CYD aBTOMATUYECKU
30nycKaeTcs B PAGOTY.

B npouecce onuTensHon padoThbl MPOWU3BOAUTENBHOCTL YLTPAGUETPALMOHHbBIX
MEMBPAH MOCTENEHHO YMEHbLLAETCS, T. K. HO MOBEPXHOCTU U B MOPAX COPBUPYIOTCS
PA3MMYHbIE BELLECTBA U OTIArCIOTCS 3ArPS3HEHNs, YBEIMUMBAIOLLME OBLLee rMapOB-
JIMYEeCKOe COMPOTMBEHNE YIBTPAPUNLTPALMOHHBIX MEMBPAH. 1118 BOCCTAHOBNEHUS
NEePBOHAYABHOM MPOU3BOAMTENBHOCTU MPOBOAUTCSH XMMUUECKAS pereHepaLms crneLm-
QASIbHLIMU PEAreHTaMU A5 YAANEHWS HOKOMMEHHbIX 3ArPS3HEHNI, O TAKXE MPOBOAUTCS
Le3nHbeKums ons yooneHus MUKPOBGUONOrMYecknx 3arpssHEHNIA.

OunLLeHHas BOAO NOACETCA NOTPEBUTENIO, O GUNETPAT CAIMBAETCS B APEHAX.

O6beM copackiBaemoro ¢unstpaTta coctasnseT 10-30 % oT pacxond NogaBaeMom BOLb!
1 30BUCUT OT KOYECTBA MCXOLHOM BOLbl. POCUETHbIE XOPOKTEPUCTUKU MPELCTABNEHbI B
paznene «TexHnYeckne XapaKkTePUCTUKN CEPUNHBIX CUCTEMD.
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OéLwme yKasaHMs U TEXHUKA 6e30MNAaCHOCTH

Mpaeuna TPAHCNOPTUPOBKU U XPAHEHUS

YnakoBaHHasg CYD TpaHCNopTMpyeTcs BCEMM BUAAMU TPAHCTOPTHLIX CPEdCTB B Bep-
TUKOSTbHOM MOSTOXEHMM.

Bce MeMBpaHHble MOAyM 3AMONHSAOTCS 6€30MACHBIM A HUX PACTBOPOM U 3AMAKO-
BbIBAKOTCS B MIICGCTUKOBYIO YNAKOBKY AJ151 MPefoTBPALLEHNS OernapaTALMM U NPefoT-
BPALLEHWNS PA3MHOXEHMS 6AKTEPUI. 3AMNAKOBAHHLIE MEMEPAHHBIE MOLY M (B 30BOACKOM
YMAKOBKE) MOTYT XPAHUTLCS BIJIOTh A0 8 Mecaues npuy Temnepatype ot 4 °C go 30 °C.

XpaHeHe MeMBPAHHOrO MOAYNS B OPUIMHAMBHOW YNAKOBKE NPW TEMNepPATYPaX 4O
MUHYC 15 °C He BIngeT HA GYHKLMOHABHOCTb MEMOPAHHOIO MOZYSA UMW €0 XapaKTe-
pucTukn. OZHAKO, B CBA3W C TEM, YTO CUHTETMYECKME MATEPUASBI MMEIOT TEHAEHLMIO K
MOBBILLEHHOM XPYMNKOCTM MPW HU3KUX TEMNEPATYPAX, TOAHCHOPTUPOBKA CYD B nepuog
OTPULATENBHOM TEMMEPATYPbl [OSIXHA MNPOBOAUTLCS C OCOB0M OCTOPOXHOCTHIO BO
N36EXAHME MOBPEXOEHNS MEMOPAHHbBIX MOLYSIEN.

MNocne yaaneHns KOHCEPBUPYIOLLErO PACTBOPA M3 MEMOPAHHOIO MOLYNS, OH OOSMKEH
6bITb MOCTOSHHO 3ALLMLLEH OT 30MEP3AHMNS BO BPEMS TOAHCMOPTUPOBKM, SKCINYATALMMN
N XPAHeHUW. B cnyyae 30Mep3aHms MEMOPAHHOTO MOLYS MOXET MPOU30MTN HEOBPATU-
MO€e MOBPEXOEHNE N «OXPYMUYNMBAHUE» MATEPUANA YNETPAGUABTOALNOHHON MEMOPAHDI.

Mpwn TPAHCNOPTUPOBKE, MOMPY304YHO-PA3MPY304HbIX PABOTAX U XPAHEHWUM OOTKHA BbITh
NCKNOYEHA BO3MOXHOCTb BO3LENCTBUS YOAPOB, BUSPALMM U ATMOCHEPHbIX SBIEHWUNA.

TeMnepaTypa OKPYXAIOLLEro BO3AYXA MPWU XPAHEHNU CUCTEMBI AOMKHA 6biTb OT MIOC
1°C go nmoc 35 °C npu OTCYTCTBUM PE3KMX Nepenanos TeMnepaTypsl.

MN3BeranTe peskux Nepenanos TeMnepaTypbl. MOKCMMANbHO AOMYCTUMAS CKOPOCTb
M3MEHeHMa TeMnepaTypsbl: 1°C B MUHYTY.

BnoxHOCTb OKpyXatoLero BO3Ayxa OOMXHA 6biTb He 6onee 75 % 6e3 KoHAeHCAL MM
B/IArM BO BCEM OMAMNA30HE TeMnepaTyp.

Mocne TPAHCMNOPTUNPOBKK B XOJ1I0OHOE BpeMd rood CYD gonxHA HOXOAMUTLCS B OTAMIM-
BOEMOM MOMELLEHUM He MeHee 24 YacoB nepen MOHTAXOM 1 BBOAOM B 3KCMJTyATALMIO.
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MoHTaX

o MNepen HAYAIOM MOHTOXA M3yYMTe HACTOSLLEE PYKOBOLACTBO!
HeBepHbI MOHTAX OCBOGOXAAET [MOCTABLUMKA 1 3ABOL-U3rOTOBUTENb
OT BbINOSHEHMUS FAPAHTUMHBIX O653ATENBCTB.

o MoHTax 1 nogkoyeHne CYD K KOMMYHUKAUMAM OOMXHbI BbIMOMHATLCS
CEPBUCHOW CYX60W MPOU3BOAUTENS UMK APYIMMU CMIELMANIUCTAMM,
06NafaoLWMMM TPeByeMOoM KBANMbUKALIMEN.

CY® MOHTUPYETCS HO POBHOM FOPW3OHTASIBHOM NOBEPXHOCTU. [Ing gocTtyna k CY® ¢
Lefblo PEMOHTA U CEPBUCHOIO OBCYXMBAHWS OOMXHbI OblTb O6eCcneyeHbl 3a30Pbl 4O
CTPOUTENbBHBIX KOHCTPYKLMA: CMPABa 1 cneBa - He MeHee 1000 MM, CBepXy - HE MeHee
200 mm.

MecTo ycTaHoBKM CYD JOMKHO 6bIThb 3ALLMLLEHO OT BO3AENCTBNS ATMOCHEPHbBIX SBAEHUI,
B BO3yXe HE OOSKHO 6bITb MAPOB ArPEeCCHBHbIX BELLIECTB, YACTUL, MblIM M BOSTOKHNUCTbBIX
MaTepuanos. CYD MOHTUPYETCS B OTAMIMBAEMOM MOMELLIEHNN C TEMMNEPATYPON BO3OYXA
He Huxe nmoc 5 °C u He Bbile nioc 35 °C 1 OTHOCUTESNBHOM BICXKHOCTBLIO BO3AYXA He
6onee 75 %. VickntodaeTcs BbiNageHWe KOHOEHCATA.

0 MoaBoasLLmMe 1 OTBOASALLME TRYBOMPOBOAb! AOMKHbLI O6/IAAATL 4OCTATOYHOM
MPOMYCKHOM CMOCOGHOCTLIO.

KauecTBo ncxogHom Bofsl, TeMnepdarTypda 1 gasneHne 0osxHbl COOTBETCTBOBATH
TpeéOBOHMﬂM OOHHBIX TEXHNYECKUX YCITOBUN.

TexHWKa 6e30MacHoOCTU >>
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TexHUKa 6e30NACHOCTU

K paéote ¢ CYD gonyckatoTcs nnua, NpoLLefLne MHCTRYKTAX No
TEXHWKE 6€30MACHOCTU U O3HAKOMIIEHHbIE C YCTPONCTBOM CYD 1
MPABUIOMU €€ IKCMNYATALUN.

Ha CY® pacnpocTpaHstoTcs BCe TPeB6OBAHUS MO TEXHMKE 6€30MACHOCTU MY SKCrTy-
ATAUMN SNEKTPOOBORYLOBAHMUS, MUTAHUE KOTOPOrO OCYLLECTBASETCS HAMPSXEHNEM
220 B nyactoTon 50 I,

Mpu OTCYTCTBUWN 3A3EMIEHHOTO UCTOUYHMUKA 3M1EKTPOMUTAHUS HEOGXOAMMO HOOEXHO
303EeMIUTb KOHCTRYKLMIO, MOAKIOUMB €€ K KOHTYPY 303eMIIEHUS MOMELLEHWS.

Mpwu BknioueHHo CY®P B ceTb aNeKTPONUTAHUS 3anpeLlaeTcs:

— BCKPbIBATb KOHTPOMIEP, O TOKXE BCE YCTPONCTBA, MOAKtoUeHHble K CYD
(3anopHas apMaTtypa, pene OoBneHus 1 T.r.);

— BCKPbIBATb MEMOPAHHbIE MOLYIM M OTCOEAMHSATL TPYEOMPOBOAbI,
HOXxoZsLMecs Nnod AOBNEeHMEM;

— BO BpeMsa OCTAHOBKWM OCYLLUATb MeMépOHHble monynu.
2710 MOXeT NEMBECTU K BbIXOLy UX U3 CTPOA.

10
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~~ TexHu4yeckue ycnoBus

Tpe60BaHUS K KAUECTBY UCXOLQHOMN BOAbI

MokaszaTens MakcuMarnbHoe 3HaYeHme

[InanasoH 3HaveHun pH ncxogHom Boapl:
paéounn  3,0-90
npu xmMmyeckom pereHepaummn  2,0-12,0

TeMnepaTypa Bofsl Ha Bxofe, °C 5-40

[asneHue, Mla:
MakcumarnbsHoe paéovyee 0,3
OntnumansHoe paéoyee 0,1
TpaHcMeM6paHHoe 0,2

[naMeTp NoCcTynatoLwLmMX YOCTUL, MEHeEe, MKM 500
CopepxaHue HedbTenpoayKToB, Mr/ 1 2
Oblee conepXaHMe B3BELLEHHbIX BELLECTB, Mr/ 100
KoHueHTpaLmsa cBO60OHOrO X1opa, Mr/n 70
KonnougHbin nupexc SDI 25
MyTHocTb, NTU 70
OB OPTAHUYECKUI YIIepPOop, Mr/ 1 40
XMK, mr O2/n 20

o McxopHas BOAA AOMXHA 6bITh OYMLLEHA OT KPYMHbBIX MEXAOHUYECKUX MpUMecen
M NX N3BBITOYHOIO KONMMYECTBA, O TAKXE ApYyrux BUOOB npuMecen, CMOCOBHbIX
MPMBECTU K CHUXEHUIO MPOU3BOOANTENTbHOCTU CYD nnu eé BbIXOAY 13 CTPO4, B CBA3U
C noppexpgeHnem yJ'IprOd)MJ'IprC]LLVIOHHbIX MeMépOH.

MNepepn TeM, KOK NCXOAHAS BOAA AOCTUIHET MEMOBPAHHbBIX MOAYNEN, FPY6ble YACTULLbI
pa3mMepomM Ao 300 MKM [OSMKHbI 6biTb YAANEHbI MPW MOMOLLM GUABTPA rPy6on
OUMCTKM (CceTyaTbin GUnLTP).

B cnyuyae npeBbilLeHWs MOKCUMATbHbBIX 3HAYEHU B UICXOAHOW BOAE, SKCMTyATALMS
LOMYCKAETCS TOMbKO MPW HAMMYMKM NMPEOoUYUCTKM, 06eCcrneumBatoLLEern HoBeeHNe
nokasaTenen o TPe6OBAHUIA AN MEMOPAH YNbTRAPUIBTRALMN.

n
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TexHuueckue XAPAKTePUCTUKHN CepMﬁHbIX cCucTtem

Mopens AWT

MNapameTpbl

Tunopasmep mopynemn 160B 1060
MaTepnan MemM6paH PAN
Pexum dunstpaumm M3HYyTPU-HapyxXy
KonvyectBo Mmopynen 2 4 6 2
O6LLasa aKTUBHAS NNOLLOAb 274 548 822 100
MEeMBPAH, M?
Pasmep BHyTpPEHHEro/HapyXHoro 10-16
OMAMETPA NOMNOro BOOKHA, MM o

npv

NTU<1 2,5 5 75 10
[Mpon3BOAMTENBHOCTL,
M3/y

npu

NTU<20 0,5 1 15 2
Pacxon NpoMbiBHbIX BOf, M*/4 0,25 0,5 0,75 1

MpucoennHUTENbHbBIE PA3MEpPSI

Bxop nutatowen sogbl, G* 1Va Z) 1% 2
Bbixog npombiBHOM Bogbl, G* 1Ya 1% 1% 2
Bbixon ounieHHom Bogbl, G" 1Va 2
Ta6apuTbl cnctembl (LU x [ x B), MM 1250x1030x1870 1250x1030x2030
B TparcnopTHow ynakoske 1200x1100x2100 1250x1100x2150
(W xT xB), Mm
Macca cuctemsi (cyxom), % 140 190 160
He 6onee Kr
B TpaHCnopTHOM ynakoBke, 140 190 240 210

He 6onee Kr

* npu padoyem aasnernn ot 0,180 0,3 MMa u TeMnepatype oT +5 go +40 °C
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Bup cnepegm

N—TN T

Ha n3obpaxeHusx B kayecTse

npuMepa NPencTaBneHa
AWT UF-7.5

Bup cnpaea

Bup ceepxy
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~~ BBsop B akcnnyartauuio

YcTaHoBKa

1.

14

PasmecTtute CY® HO pOBHOM MOBEPXHOCTU, PACCUUTAHHOM HA ee BeC. BHUMATENbHO
OCMOTPUTE HA NMPeaMeT OTCYTCTBUSA MEXAHNYECKMX MOBPEXAEHWUN U PA306PAHHbBIX
coefuHeHnn. B crnyuae Heo6XoaMMOCTH, OTPErYIMPYITE BbICOTY HOXEK.

MNogktounte CYD K NMHUM OTBOAC MCXOLHOWM, OUYULLEHHOWM BOAbI U OPEHAXA.
MWHUMAbHbIE PA3MEPbI TPYBOMPOBOAOB NPUBELEHbI B pa3fene «TexHuyeckme
YCIIOBUS».

o Co6mofamnTe NPABUIG MOHTAXA U 6€30MACHOCTH. [PEeHAXHbIA TPYSOMPOBOL,
LOSXEH 6biTb NOABEAEH K NIMHUM OPEHOXA C M’MAPOPA3PLIBOM UMK Yepes O6PATHLIN
KNAMaH.

0 Ecnu poeneHne B ceTn BogocHa6xeHus npesbiaeT 0,3 Mla, 4ONONHUTENBHO
OOJSKEH 6bITb YCTAHOBNEH PEOYKLUMOHHbIN KNAMAH.

o MY HEO6XOAMMOCTH OCYLLECTBUTL MPOTKKY BCEX PE3bGOBLIX COSONHEHW
(M3-30 BUBPALMIA NPV TPAHCMOPTUPOBKM BO3MOXHO OCIIA6EBAHNE PEe3bGOBbIX
coenuHeHun).
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3anyck

1.

6.

7

BkntounTe BUnKy B ceTb anekTponutanmsa 220 B, 50 My, KoHTponnep 3arpysntcs C
npenyCcTaHOBIEHHOM NPOrPAMMOWN.

HaxMmTe KHOMKY «Menu» 1 KHOMKAMK «P» «A» YCTAHOBUTE CliefytoLLIMe NOKA3ATENM:
— Service - 5 min (pexum punstpaumm)

— Flushing A - 30 sec (npsamas npombIeka)

— Flushing B - 30 sec (npamas npombIska)

— Backwash A — 30 sec (o6paTHas npombleka)

— Backwash B — 30 sec (o6paTHas npoMbiska)

Mocne BBOAA KAXKAOro MOKA3ATENS HAXMUTE KHOMKY «Enter» ans 3anmcu B NaMsTh.

Mopaite Bogy B CYD 1 obecneuste CBOGOOHbIA M3NNB INHWUIA OUULLIEHHON U ape-
HOXXHOWM BOAbI.

Haxmute kHonky «ON/OFF» gng sanycka B paéoTy M Ha4ana 3anosiHeHns CYD
BOLOOW.

Joxantecb OKOHYOHWS 3anonHeHns CYD BOZOM 1 BbITPABAMBAHUS BO34YXA U3 MEM—
BPAHHbIX MOay/el (B POTAMETPE OUMLLIEHHOM BOLbI OTCYTCTBYIOT My3blPbKM BO3OYXA),
O TOKXe BbIMBIBOHWUS KOHCEPBUPYIOLLErO PACTBOPA. OUULLEHHYIO BOOY B TEUYEHWe
20 MUHYT nocne 3anycka HEO6XOAMMO CMBATL B KOHAM3ALMIO.

o Y6eOutech B OTCYTCTBUM NpOoTeYek. B crydyae HapyLLIeHUs repMeTUYHOCTH
PE3b60BbIX COSOMHEHNI, OMYCKAETCS MNEPENAKOBKA PE3b6bl HO CAHTEXHUYECKYIO
HUTb UMW NIEH C COHTEXHWUYECKOM NACTOM. B criyuae npoTeyku us Kieesoro
COeLVHEHWS UM CBAPHOTO LLBA, AAbHENLLAS PA60TA 3anpeLyaeTcs!

[JoxamMTecb OKOHYAHKUS 3anonHeHus CYD sBopon 1 BbITOABINBAHNA BO34YXA N3 MEM—
6pOHHbIX Mopynen (B [POTAMETPE OUULLIEHHOW BOAblI OTCYTCTBYIOT My3blPbKK BO3ﬂyXO),
A TAKXe BbIMbIBAHMA KOHCePBUNPYIOLLLEero pacTBOpPA. OLII/ILLJ,eHHy}O BOLY B Te4yeHune
20 MWHYT NMOocCre 3anyckad HEOBXOAMMO CNMBATL B KOHONU3ALMIO.

OcTaHoBUTE PABOTY HaxaTeM KHorku «ON/OFF»,

15
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8. [lpoBenuTe NPOrPAMMMPOBAHWE COMIACHO TPEGOBAHMSAM TAGNMLI U M. 2:

Tun ounwaemon

.- Yuer | Ckeax [oBepXxHOCTHAS O6opoTHAs | 3arpssHeHHAs

MyTHocTb, NTU <1 <2 <2 <5 <15 <50 <20 <20

Bpems pa6oTbi
0,0 NPOMBIBKM, 60 30 20
MUH (Service)

Bpems npsmon/

0BPATHOM

MPOMBIBKM, 60 100 60
c (Flushing/

Backwash)

9. TMocre BbICTABNEHUS NAPAMETPOB 3anycTite CYD B paboTy HaxXaTnem kHomku «ON/
OFF».

10. Ong otkmoderns CYD HaxmmTe kHorky «ON/OFF».

11. [1ns KOHTPONS PAGOTHI TPebyeTcs BefeHre padoyero xypHana (cM. pasaen «<Paéouni
XYPHQST»), B KOTOPOM GUKCUPYIOTCA NMAPAMETPbI PABGOTHI.

Mocne 3anycka CYD B paBoTy, OUYULLEHHOS BOAA HEKOTOPOE BPEMS MOXET
COonpoOBOXOATbCA MEXAHNYECKUMU MOUMECAMU. 2710 NPONCXognT n3-3a TOro, YTO
MeMépOHHble MOy HE UCTIbITbIBAKOTCA T’MOLABIMYECKMM METOOOM BO M36EXAHNEe
3ACOPEHNA N BbIXOOA U3 CTPOSA N3-3A ONIUTESNIbHOIO XpAHeHUs nocne NCMNbITOHUNA.
[Nocne HeCKObKO YACOB PABOThI CUCTEMBI BBIGPOC MEXAHUYECKMX YACTULY
NPeKpPaTUTCS

MNepBoe BpeMs HEOBXOAMMO CNEAUTL 30 PAGOTON U PErMCTPUPOBATH

rnepenag AOBEHNS HO BXOLE W BbIXOAE MO MOKA3AHUSIM MAHOMETPOB, C LIESbio
NOATBEPXOEHMS MPABUIIBHOCTM BbIGPAHHBIX MAPAMETPOB Pa6oThl. B cnydae, ecnu
B MepPBble HECKONbKO AHEN K MOMEHTY HAYCAIA MPOMBIBOK Nepenag AABIeHNs Ha
Bxofe U Bbixoge n3 CY® npesbilwaeT 0,1 MlMNa unn nepenap OABNeHUS HA BXoOe

1 Bbixoae 13 CYD nocne NpoMbIBOK HE BO3BPALLAETCS K UCXOAHBIM 3HAYEHNUSM,
HEeO6X0AMMO NepeHacTPonTb CYD ¢ yBENMUYEHNEM BPEMEHN U YACTOTbLI MPOMBIBOK,
N YMEHbLLEHNEM MEXMPOMBIBOYHOIO MHTEPBAIIA PAGOTHI.
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Pe>Xxumbl paéoTbl

CDI/IJ'IprOBOHMG HA MNOJTOBOJTOKOHHbIX yJ'IprOCbVIJ'IprOLLVIOHHbIX MeM6pGHCIX MOXeT
OCYLLeCTBNATLCA B ABYX PEXMMAX!

— TynuKoBbI (CepUtHas cnuctemMa ynsTpadusTpaLmm)
— TaHreHupyansHoe GUnLTPOBAHME

TyI'II/IKOBbIVI PexXmnM nNpMMeHqaeTCqd B 60SbLUMHCTBE cny4aes, OTHOCALMXCA K BOOgonoaro-
TOBKe, TOK KOK COAepXaHWe B3BeCEN B OCHOBHOW MACCE MCTOYHMKOB BOJOCHOBXEHMS
SHAYUNTENBbHO HXe.

B TynnkoBoM pexume GunsTpoBAHMS, BCS BOAA, MOAAKOLLALCS HA ynbTpAbUAsTRALM-
OHHYIO MEMBPAHY, GUNETPYETCS Yepes Heé.

Bce 3arpssHeHus, copepxallmecs B UICXOOHOM BOAE, HOKAMIMBAKOTCS HO MOBEPXHOCTH
YNBTPAGUABTPALMOHHON MEMBPAHBI 1 YAAMSOTCS MNPW NMPOBEAEHUN OBPATHOM MPOMBIBKU.

17
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KoHTponnep

Mpun BKIOYEHUM SNIEKTPOMUTAHUS KOHTPONEP
nepexoaut B pexmnm «OXNOAHME» ¢ BO3MOX-
HOCTbIO MPOrPAMMUPOBAHUS PEXMMOB PABGOTHI.
Bca sanopHas apMaTypa B 3TOT MOMEHT
30KPbITA.

B pexume «[MPON3BOLCTBO» Ha nHgmkaTope
COCTOSHUS OTOBpPAXAETCs CTaTyC Service u
BpeMsl, ocTaBLLeecs 0o nepexond CYD B pexmm
«[TPOMBbIBKA».

B pexume «[TPOMbIBKA» oTo6paxatoTcs aTans!
MPOMBbIBKM:

— Flushing A / Flushing B — npsmMas npoMbieka;
— Backwash A / Backwash B — 06paTHAs MpoMbIBKA.

A TakXe BpeMsi, OCTABLUEECS [0 KOHLO COOTBETCTBYOLLErO 3TAMNA.

Bo BCcex pexmMax HA 3KPAHE OCYLLECTBNAETCH UHOMKALMS OTKPBITUS/30KPBITUS COOT-
BETCTBYIOLLEN 3AMOPHOMN APMATYPbI.

HasHauyeHune kHonok:

MENU - Bxo[ B peXunM nporpaMMmMpOBaHUS.

P — nepexop Mo PErnmcTpy BpeMeHn COOTBETCTBYIOLLEro 3Tana.

A - yBEnMYeHme NPOJOIKMUTENBHOCT 3TAMQ.

ENTER - coxpaHeHWe BBeOeHHbIX 3HAYEHUI.

ON/OFF - BkJloueHue/oTKioHeHne CUCTEMBI.

Mo okoH4YaHWK BOJOPA360pPa CYD oOCyLLecTBASeT MPOMbIBKY C OMpeneneHHom
NepPUOLNYHOCTbLIO.

B cnyyae npeBbilweHus oasnenHns Ha Bxoge Boie 0,3 MIMa, nponcxoguT 3aKpbITE BCEN
30MOPHON APMATYPbI C NEKTPOMNPUBOAOM. MNPON3BOACTBO OUULLIEHHOM BOLbI MPEKPa -
waetcs. [Mpu cHuxeHnn gaenerns B CYD 0O HOPMOTUBHBIX 3HAYEHUI, MPOUCXOANT
QBTOMATUYECKOE OTKPBITUE BXOOHbIX KIAMAHOB/KPAHOB 1 3anyck CY®D 8 padorTy.
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OécnyxusaHue

XumMmnueckas pereHepaums

B npoLecce askcnnyataumm npu no6oM KaYecTse CXOOHOM BOAbI, C TEYEHUEM BPEMEHM
NPOUCXOOMNT 3ArPAHEHNE NMOBEPXHOCTU YIETPAPUIBTPALMOHHBIX MEMEBPAH.

KpoMe Toro, NpuaHaKamu 3arpa3HeHs MeMOPAHHbLIX MOAYEN CIYXUT 3HAUUTENbHOE
CHUXEHMNE MPOU3BOOUTENBHOCTH MO OUMLLIEHHOM Bode (6onee 50 %).

YpeamepHoe 3arpsasHeHre ynsTpadunbTRALMOHHBIX MEMBPAH MOXET MPUBOAUTL K
HEO6PATUMON NOTEPE CBOUX XAPAKTEPUCTMK M MOBPEXAESHMUIM UX CaMKX. Ons Boc-
CTAHOBSEHWUS XAPAKTEPUCTUK TPEeByeTcs Neproamdeckas pereHepaums pacTBopaMm
PEeareHTosB.

CyuiecTByeT ABA BUAA XMMUYECKON pereHepaumu:
— XuMunueckas pereHepauus yeunernHas (CEB-monka);

— XuMunyeckas pereHepaums no mecty (CIP-moika).

OcHosHbIMK otnumamm ot CEB gensietcs 1o, uto CIP xapakTepusyeTcs npsamon
MPOMbIBKOV C LIMPKYASLUMEN PA3INYHbBIX PEAreHTOB, MCMOMNb30BAHNEM 6AKA A4
CIP Ha cTopoHe nogayuv 1 6onee AnuTenbHbIM BPEMEHEM BblAEPXKM.

Pa6éoTa ycTAHOBKM B peXUMe XMMUYECKU YCUNEHHbIX
O6pATHbIX pereHepaLmii

XUMUYECKM YCUNEHHas 06paTHas pereHepaums (Chemically Enhanced Backwash - CEB)
NPOW3BOAMTCS C NEPUOONYHOCTLIO OT 2 PA3 B CYTKM [0 1pa3a B HEENO B 30BUCUMOCTH
OT KQYecTBa oumaemorn Bogbl. OHA MPOBOAMTCH B peXmnMe O6pPATHOM NPOMbIBKK. B
CpefHEeM YOCTOTA 3TUX MPOMBIBOK COCTABASET 1 pA3 B CYTKU. XMMUYECKM YCUNIEHHAS
06PATHASA PereHepaums CNOCOBCTBYET YAANEHNIO AOCOPONPOBABLLUMXCS OPraHnYe-
CKMX U HEOPrOHNYECKUX COEMHEHWI, KOTOPbIE HEBO3MOXHO YOONUTL NPU OBPATHOM
NPOMBbIBKE.
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XUMUUYECKN YyCUNEHHAS OBPATHAS PereHepaLmsa MOXET NPOBOANTLCS B ABYX BAPUAHTOX.
BapuaHT 1:

— MPOMBIBKO PACTBOPOM MMMOXIOPUTA HATPUS;

— MPOMBIBKA LLENOYHBIM PACTBOPOM pH=11-12;

— MPOMBIBKO KUCIIOTHBIM PACTBOPOM pH=2-2,5.

BapuaHT 2:

— MPOMBIBKA CMECHIO LLENOUM U rMnoxnoputa HaTpus pH=11-12;

— MPOMBIBKA KMCAOTHBIM PACTBOPOM pH=2-2,5.

Bce pacTBopbl 419 XMMMYECKOM YCUNEHHOM OBPATHOM pereHepaummn roTOBITCS NyTem
OO3VPOBAHUS PEAreHTa B MOTOK MCXOOHOM BOAbl. PereHepupytoLlmin pactBop Guilb-
TpyeTcs Yepes ynsTPAPUNETPALMOHHYIO MEMOPAHY B PEXUME «CHAPYXMW-BHYTPb.
MNocne 3aBepLueHUs GUNETPALNN YNETPAPUABTPALMOHHBIE MEMBPAHbBI 3AMAYMBAKOTCS
B pacTtBope B TeyeHmne 10-60 MuH. MNpoLecc 3aMAaYnMBAHNS 30BEPLLAETCS 06930TENBHOM
MPOMbIBKOM BOOOW OT XMMUYECKOIo peareHTa.

PereHepaumsa runoxnopuToM HATPUS U LLENOYbIO MO3BOMSET YOONNTb BUOMIEHKN C
NMOBEPXHOCTM YALTPAPUIBTPALMOHHBIX MEMBPAH. KncnoTHas pereHepaums addeKTMBHO
YOANSET HEOPIraHMYECKUEe KAPBOHATbI U TMAPOKCUAbI C MOBEPXHOCTU YBTRADUIBTPO -
LMOHHOM MEMBPAHDI.

Pa6éoTa ycTaHOBKM B peXUMe XUMUUECKOM
pereHepauuun no MecTy

Xummnueckas ounctka no mecty (Clean-In-Place - CIP) ssngeTtca MetogoM BoCccTa-
HOBEHWNS PABGOTOCMOCOBHOCTU YABTPAPUABTPALMOHHBIX MEMBPAH MYyTEM YCUNEHHOM
06PABOTKM TAKMX OBPACTAHUIA N OTNIOXEHWI, KOTOPbLIE TPYAHO YAAASKOTCS C MOMOLLBIO
06bIYHbBIX OBPATHBIX MPOMBIBOK UM XUMUUYECKU YCUIEHHbBIX OBPATHBIX PEreHepaL i
(CEB).

Mpw HOPMAbHOR aKCMTYaTALmmM NpoMeiska CIP nposoautes penko — 1pas B nonroga/
rof. He pekomeHayeTcs npoBoanTb 6onee YeTbipex npombieok CIP B roa. CIP cunTtaeTca
YyCMELWHO BbIMOSHEHHOM, €CNM MPOMYCKHAS CMOCOBHOCTL cnctemsl nocne CIP BoccTta-
HOBAMBAETCS A0 3HAYEHNS MUHUMYM 70 - 80% OT STANTOHHOIO 3HAYEHWS, YCTOHOBIEHHOTO
nocrne BBOOO B 3KCMIIyOTALMIO CUCTEMBI YNBTRAGUIBTOALMN.
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Bopa, ncnonbsyemas onsg npurotoenenuns oumiLatoero pactesopa ang CIP gomxHa
MMETb, KOK MUHUMYM, KOYECTBO NMUTLEBOM BOAbl. ECNn nMeeTcs nepmedaTt o6paTHOro
OCMOCQ, TO ero cfnegyet ncnonsb3osats npu wenouHon CIP. B soge ans CIP MmoxeTt
HABMNOAOTECH OCOAOK, B OCOB6EHHOCTHY, ecnn ang wenodHon CIP ncnonblyetcs yib-
TPAdUABTPAT MM BOAA NUTLEBOrO KavecTsa. [Nocne wenoyHon CIP gonxHa Bcerga
BbiNonHATbCS kmncnoTtHas CIP.

O6LLaa NPOOOMKUTENBHOCTL LMPKYANaUMM 1 BpeMeHu Bbigepxkn CIP 3aBucut oT
30 GEKTUBHOCTU PEIYNBTATOB OYUCTKN, DOCTUNHYTBIX MW €€ BbINONHEHWWN, HO HE JOMXKHA
npeBbIlWaTh 12 Yacos. [1o BbinonHeHus CIP cnenyeT BbINOAHUTL O6bIUYHYIO OOPATHYIO
NPOMBbIBKY, YTOBObI FAPAHTUPOBATL, YTO MOBEPXHOCTb MEMEPAHBI MAKCUMASBHO BO3MOXHO
OYMLLIEHA, U YTOBbI BbIMbITh JTKO6bIE MHOPOAHbLIE YACTULLEI, KOTOPbLIE MOIYT COAEPXATLCS
B TPYO6OMPOBOAOX O6BA3KM MOOYEN NN CTOEK.

Mpwv BbinonHeHnn CIP HeoBXoaMMO rAPAHTUPOBATL, YTO OUYMLLIOEMbIE MEMOPAHHbIE
MOLYNN U CTOMKM OTCOEOMHEHbBI OT OCTANbHOM YACTU CUCTEMbI OYMCTKM BoAbl. [ogaya
pacTteopa CIP co CTOpoHbI MCXOAHOM BOOb! MPenoTBpaLLdeT nonagaHmne B CYD nobbix
30rPA3HSAOLLMX BELLECTB, KOTOPbIE MOIMM 6bl BbI3BATb OOPA30BAHNE OBPACTAHNS UK
OT/IOXEHWS HO CTOPOHE GUNBTPATA.

o B cryuae, ecnv nposefeHne pereHepaumm TpebyeTtcs Yallle, Yem pas B 3
[IHS, HEOBXOAMMO MepeHAcTPoUTb CYD C yBENMUYEHMEM BPEMEHM 1 YOCTOTHI
MPOMBIBOK, 1 YMEHBLLIEHNEM MEXMPOMBIBOYHOIO MHTEPBAA PAGOTHI.

Xumnueckas pereHepauumsa no mecty yctaHoeku (CIP) BeinonHsieTcs B cnegyiowen
NnoCnefoBATENIbHOCTHU:

1. Uupkynsaumsa pacteopa CIP co cTopoHbl mogaum (NpsaMas npoMbiBka) 6€3 TPAHC-
MEMBPAHHOMO AABMeHUs (KNAnaH HA IMHUM GUABTRATA 3AKPLIT). IMTENbHOCTb
— oT 60 MUH.

2. Umpkynaums ¢ dunstpaumen (KnanaH Ha IMHUKM GUIBTPATA OTKPLIT).
TpaHCcMeMBpPAHHOE fOBNEHME YCTAHOBIEHO TOKMM 06pA30M, YTo6kl 50 % pac-
TBOPA MOCTYNANO B GUILTPAT, KOTOPLIM Bo3BpaLyaeTcs B 6ak CIP. AnutenbHOCTb
— oT 60 MUH.

3. 3amaumBaHWe ynsTpaPUETPALMOHHON MeMEPAHBI B pacTeope CIP.

4. TpgMas NpOMbIBKG BOJOM CO CTOPOHbLI NOAAUM 6e3 GunsTpaumm. MNpoMbiBHAS
BOAA COPACHIBAETCS B APEHAX.

5. [TpOMbIBKO BOOOW B TYNMMKOBOM pexmnme. PUnstpaTt NOCTYNOET B PEHAX.

21



CY® AWT UF | OécnyxusaHne

PereHepupytoLLMe peareHTbl Ans ynbTPAGUIETPALMOHHBIX MEMEPAH 1ErKOLOCTYMHbI
W OEensTcs HO ABA TUMNA:

— LLeoYHble C ge3nHuumpyowmm addpekTom;
— KUCNOTHbIE.

PereHepauus LWeNOUYHbIMU PEAreHTaMN HEOBXOAMMA A1 YAANEHUS OPraHUYECKMX
3ArpPSI3HEHU, KOMMOUOHbLIX COEAMHEHUR KPEMHUSI, TMNEHKM MUKPOOPTAHWU3MOB.
NesnHdekuns NpoBoaUTCS AN 06€330PAKMBAHNS 1 HEAOMYLLEHUS PA3BUTUS MUKPO-
OPraHU3MOB HA MOBEPXHOCTU YETPAPUIETPALMOHHBIX MEMOPAH.

PereHepou,Mﬂ KUCITOTHbIMK pedreHTaMn yoangaeT OTNOoOXeHUd Xenead, Kanbunda, MAarHisa
n opyrmx MeTassos.

Bbibop peareHTa 3aBMCUT OT COCTABA MCXOAHOM BOAbl. B cnyyasx, koraa
MCXOOHA4 BOOA COAEPXUT PA3NNYHbIE BUObI anMecePl, pexkomMeHayeTCcs
CHA4ana npoBeCTn LLENTOYHYIO MPOOMbIBKY, A 3ATEM KUCIOTHYHO.

PeKOMeHAyeMbIe pedreHTbl:
— LLENOYHOW MPOMbIBKU U ,D,e3l/1H¢eKLI,VIVI — FTMNOXNOPUT HATPUSA,;

— KUCIOTHOM MPEOMbIBKU — JIMMOHHA4A KMUCJTOTA.

o O dEKTUBHOCTb PEAreHTHON pereHepaLLMn O4eHb CUMbHO 3ABUCUT OT
TeMMNepaTypbl PACTBOPA: ONTUMAsbHAs TeMnepaTypa ot 20 go 30 °C.

lMpY MPUrOTOBIEHUN PACTBOPOB PEAreHTOB, MOCTAB/SEMbIX B CYXOM BUAE,
pEeKOMeHayeTCs NPEeaBAPUTENBHO MOMHOCTLIO PACTBOPUTL X B HEGOMBLLOM
o6beMe OUMLLIEHHOW BOAI C MOCNEAyoLMM AO6ABIEHMEM PACTBOPA K
OCHOBHOMY 06beMy BOfbl, UICMOSb3Ys A9 STOrO OTAENbHYIO MIACTUKOBYIO
€MKOCTb.

Bo BpeMs MpUroToBeHMs PACTBOPOB M1A3aA M PYKU AOMKHbI 6biTb HOLEXHO
3ALLMLLEHSI.

o O3HOKOMBTECH C MHCTPYKLMSMU MO TEXHUKE 6€30MACHOCTU Npu padoTe
C XMMUYECKMMU CPEACTBAMU U MEMOPAHHBIMU 31IEMEHTAMMU.
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1. OctaHoeuTe paéoty CY®D HaxaTnem kHorkn «ON/OFF».

2. [pucoenmHnTe NOOAIOLLMIA LLAHT HOCOCA-A03ATOPA (OnLMs) K LUTyLepy Noaaymn
pereHepupyoLLIEro pacTeopd.

3. Haxmute KHOMKY «Menu» 1 KHOMKAMU «P>» «A» YCTAHOBUTE Cnenyoujmne
nokasartenn:

— Service — O min

— Flushing A — 900 sec

— Flushing B — 900 sec

— Backwash A — 900 sec
— Backwash B - 900 sec

[Tocne BBOOA KOXOOrO MOKA3ATENS HAXMUTE KHOMKY «Enter» ong 3anncu nokasa-
Tend B NAMATb YCTPOWCTBA.

4. [pUroToBLETE COOTBETCTBYIOLLMI PEereHepUpyoLLIMA PACTBOP, 4OGABUB NPEABA-
PUTENBHO PACCUYUTAHHBIE HO OTOBPAHHBI O6BEM OUMLLIEHHOM BOLbI KONMYECTBA
[PeareHToB 1 NepeMeLLaB 0 NOMHOMO PACTBOPEHUSI KOMMOHEHTOB.

Pacxop Ha 1 MeM6paHHbIA MOAYb:

— 500 rp AMMOHHOM KUCNOTbI.

— 2,5 1 rvnoxnopuTa HaTpus Mapku A (koHueHTpaums 19 %).
— He 6onee 1M* nofaoLLER BOAbI.

5. Haxmute ogHospeMeHHo kHorky «ON/OFF» Ha koHTponnepe ans aanycka CY®d B
PABOTY M KHOMKY BKIIKOYEHUS HOCOCA-A03ATOPA.

6. OTtperynupyiTte pacxon No40BOEMON BOOb! U PEAreHTOB COMIACHO TPEGOBAHUSAM
n. 3.

o B npoLecce pereHepaLm BOMOXHO U3MEHEHME PACXOAA BOAbI MO
Mepe BbIMbIBAHWS 3Arps3HEHU. B TaKOM cryyde pacxom AOMKeH 6biTb
OTKOPPEKTUPOBAH.

B cnyJyae cunbHOro 3arpssHeHns yisTPAGUIETPALMOHHBIX MEMBPAH BO3MOXHO
TPEXKPATHOE NPOBEAEHNE NMPOLIECCA pereHepauun C yBenmiyeHnem
KOHUEHTpaumMn B 2-5 pas.
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7. o OKOHYAHUM MPOLECCA pereHepaLmMmn (OKOHYAHME BCeX YEThIPEX LIMKIIOB Mo
900 cekyHf) OTKIIIoYMTE HOCOC-A03ATOP.

8. TlosTopUTe LMK NPOMBIBKM (4 Limkna no 900 cekyHa) 6e3 4O3aLMN PEreHepupy-
toLero peareHTa ana CYo.

9. Tpun HEOBXOOMMOCTU MPOBEANTE PEreHePaLMIO/ AE3NHPEKLIMIO PACTBOPOM
OpYroro TMna, COrnacHO Tpe6oBAHMAM, M. 4-8.

10. o OKOHUYAHMM BCEX TUMOB PEreHepaLmnin OCTAHOBUTE PAGoTy CYD HaxXATHEM
kHoMku «ON/OFF», BepHUTE NOKA3ATENN KOHTPONEPA B NMepBOHAYAIbHOE
nonoxeHve un sknouute CYD B padoTy HaxaTuem kHorku «ON/OFF».

KoHcepBauus

MNMpw nepepbiBax B padoTe Ao 24 yacos CYD gonxHA 6biTb 3ANONHEHA BOLOW.

Mpu nepepbiBax B paéoTe 6onee 24 YACOB HEOBXOAMMO EXELHEBHO NPOBOAMTL Clle-
LyloLme onepaumu:

— OUALTPALMS C PACXOOOM He MeHee 50 11/M**y B TeueHMe KK MUHUMYM 10 MUHYT;
— MNombieka CEB pacTBOPOM rmMnoxnopuTa HOTpuUS;
— O6paATHAS NPOMBIBKA YNCTOM BOLOM.

B cnyyae, ecnv gnuTenbHOCTb NPOCTOS NpeBbildeT 7 AHeNn HEOBXOAMMO NPOBECTM
KOHCEPBALMIO YNETPAGUMIETRALMOHHBLIX MEMBPAH, 419 YErO BbIMNOSHUTL CRedytoLLme
onepaumu:

— Mpombieka CEB pacTBOPAMU KUCAOThI, LLENOUM U TUMOXIOPUTA HATPUS;
— O6paTHas npomsbieka 0,8 % pACTBOPAMM BUCYNbOUTA HOTPUS;

— OCTaBUTb MOAYSIM 3ASIUTLIMU PACTBOPAMU BUCYSIbOUTA HATPUS, MEHATb PACTBOR
Koxoble 4 Hepenu.

B cnyuyae geMoHTaXa Mogynen co CTOMKU, OHM OOMXKHbI BbITh Yepes 6OKOBbIE NATPYOKM
3AMOMHEHb! PACTBOPOM CrieflytoLLe COCTOBA:

— Bopa — 69 %;
— MuuepuH — 30 %;
— Bucynbdut HaTpug — 1%.

B aTOM pacTBope ynsTpadubTPALMOHHAS MEMBPAHA BbIAEPXMBAETCS HE MeHee 2
4OCOB, MOCe Yero PACTBOP CIMBAIOT M 30KPbLIBAKOT BCE NMATPYOKM KPbILLKAMMN.
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yCTdeeHMe HeMCI'IpGBHOCTeﬁ

OcTtaHoBKa pa6oThbl
Cyo

CHUXeHHas
NPOU3BOAUTENBHOCTD

Lpyrue

HeucnpaBHOCTU

[aoBneHue Ha Bxoge B CYD
npesbilwaeT 0,3 MlMa

CnuLKOM HMU3Kas
TeMNepaTypa nogaBaemMon
BO[b!

CrVLKOM HU3KOE OaBMeHne
HO MEeMBPAHHOM Mogyre

3arpsisHeHe MEMBPAHHOIO
mMopyns

O6ecneysTe B MUTAKOLLEM
Tpy6éonpoBoae OdBeHe
He 6onee 0,3 MlMa

MamepeTe TeMnepatypy
BOAbI U CBEpPLTE

C NMACMOPTHBIMU
TPEB60BAHNAMMU

MoBbiCcbTe OOBNEHME HA
Bxoge B CY®

MNepeHacTtponTte CYD ¢
yBENMYEHEM BPEMEHM
M YOCTOTbI MPOMBIBOK,
1N yMeHbLUEHNEM
MEXMPOMBIBOYHOIO
MHTEPBANA PABOThI

MpoBEamnTE XMMMUUYECKYIO
pereHepaLmio

O6paTUTECDH B CIYXOY TEXHUYECKOWN

NOAAEPXKN MO TENEPOHY:
+7 996 205 25 70
+7 495 909 92 72 po6. 333
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~~ [punoxeHus

anHLI,MHMdﬂ bHAs rMapdasnnyeckas cxema

|

nopada
WMCXOOHOM
BOAEI

nopava
| < morowero
pearenTa

\/
|<32

BbIBOL
OUMLLIEHHD
BOAbI

BbIBOS
ApeHaxKHoW

BO[bI
L

* OPAHXeBbIM LLBETOM 0603HAYEHO OMLMOHANBHOE oéopy,u,oaoHMe

YM = ynsTpadunsTpALMOHHAS MEMEPAHA, KD — 3anopHas apMaTypd C anekTPonpruBoaoM, K — koHTponnep,
P — potametp, PO/MNM - pene aasnexus / npeobpasosaTenb gasneHms, M — manometp, CB — cyeTunk Bofsl,
C[l - cTaHumMs fo3npoBaHus, C — CBETO3BYKOBAS CUrHANM3ALMS, MIM — Moayrb NPOBEPKM LIENOCTHOCTM
MEeMEPAH.
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fapaHTUiiHbIA TanoH N2

HacTosawmin FTapaHTURHBIR TONOH [OeT NPABO HA FAPAHTUIHOE OBCNYXMBAHWE
TOMBbKO MPW YCNOBUM MPABUIBHOIO WM YETKOrO €ro 3aMOTHEHMUS, 1 MPW HAUYNN HO HEM
YEeTKOM NeYvYaTn TOProBom OPraHU3ALUN.

FapaHTUitHbIE 0653aTeNbCTBA:

Cpok cnyx6bl CYD coctasngeT He MeHee 10 neT ¢ MOMEHTA BBOAC B SKCMYATALMIO
30 UCKITIOYEHNEM OBPATHOOCMOTUUYECKMX MEMBPAH M KApTpuaxXen punstpa
MEXAHMYECKOTrO, TAK KOK OHW ABMSOTCA PACXOOHBIMU MATEPUANAMMU.

Mpu cobnoaeHnn SKCNNYATALMOHHbIX TPEBGOBAHWIA, MPABU XPAHEHWS 1 NPOBUI
MOSb30BAHMS, FAPAHTUIHBIR cpok Ha AWT UF (nanee Tosap) cocTtasnser

18 (BoceMHOOLATE) MecaLeB co OH bakTuueckom nepenadn Tosapa Motpeéutento.
MW HEBO3MOXHOCTU YCTAHOBUTL AATY Nepenayuun Toapa oTpeéutento,
FAPOHTUMAHBIA CPOK OTCUMTBIBAETCS OT OAThl Nepenayn Tosapa MpoaasLy, npu
HEeBO3MOXHOCTW YCTAHOBWUTL OATY nepenayn Toapa MNponasLy, rApAHTUAHBIA CPOK
OTCUUTLIBAETCS OT AATbI MPOM3BOACTBA ToBapA. ECnn B TeUeHne rapaHTUMHOro Cpoka
B ToBOpE OBHAPYXATCSH HEAOCTATKU, TO MO TPEB6OBAHMIO [10TPEeOUTENS CEPBUCHBI
LEeHTP 6eCrniaTHO OTPEMOHTUPYET UV 3AMEHUT YacTu ToBAPA C HeQOCTATKAMM HA
npuBeAEHHbIX HXE yCnoBumsx. [10 BONPOCAM HEMNOMHOM KOMMIEKTHOCTM TOBAPA U ero
30MeHbl O6PALLArTECH K [PpOoaaBLLY.

YcnoBus BbINOMIHEHUS B39TbIX HO Ce651 FTAPAHTUAHBIX 06S3ATENbCTB B TeUEHUEe
rapaHTUMHOro cpoka:

1. Tpe6osaHua MoTpebutens no ToBApy C HEAOCTATKOMW PACCMATPUBAIOTCS NPU
npencToBneHun AKTa O pekaMaumm BMecTe ¢ f[aPAHTUHBIM TONTOHOM.

2. HaMMeHOoBOHME, CEpUIMHbIA HOMEP 1 Mogesb TOBAPA AOMKHbI COOTBETCTBOBATH
HAVMEHOBOHUIO, CEPUMHOMY HOMEPY M MOLENM, YKA3AHHbLIM B [APAHTUIHOM
TONOHe.

3. PelueHme BONpoca O LenecooBpa3HOCTN 30MEeHbl YOCTM TOBAPA C HEQOCTATKAMM
NI ee PEMOHT OCTAETCS 30 CEPBUCHBIM LIEHTPOM.

4. B cnydae, ecnv ToBAP PEMOHTUPYETCS BHE MECTA HOXOXAEHWS CePBUCHOMO
LUEeHTPA, GaKTMYEeCKMe PACXOodbl Mo Npuesny CneumanmcTa Aas PeMOoHTA HO MeCcTo
YCTAHOBKM TOBAPA, €ro NPOXMBAHME, O TAKXE TPAHCMOPTUPOBKA YacTern ToBapa
C HEeOCTATKAMM W YacTern ToBAPA A1 3AMEHbI onnadMBatoTca MNoTpeéutenem
OTAENbHO.

5. TOBClp CHWUMOETCS C rapAHTUNHOIO OéCJ'Iy)Kl/IBOHl/Iﬂ B CriefytoLLnNX Cry4aax:

— ecnn nOTpeéMTeJ‘IeM HApYyLUeHbl NpaBnia aKCnyaTtaumn TOBOpCl, N3NTOXEHHble
B PyKOBOACTBE MO SKCryadTaunm,;

— ecnu ToBAP MMEET cefpbl MOCTOPOHHErO BMELLATENBCTBA UK 6bl1a MOMbLITKA
peMoHTa ToBAPA HE B YNONHOMOYEHHOW CEPBUCHOM ClyX6e.
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6. FTAPAHTUMHbIE O6930TENBCTBA HE PACMPOCTPAHSAIOTCS HO HUXECERYIOLLEE:

— MepUoaAMYECKoe CePBUCHOE OBCIYXMBAHWE W 3AMEHyY YacTen ToBapa, u
PACXO4HbIX MATEPUASOB, TPEGYIOLLMX 3AMEHBI B PE3YNETATE MX HOPMASTBHOMO
M3HOCA W PACXOAd, TAKMX, KOK CMEHHbIE KOPTPUAXM, O6PATHOOCMOTUYECKNE
MeMOPAHbI, PeareHThbl U ApYyrne 6bICTPOM3HALLMBAKOLLMECS YOCTM TOBAPQA, KOK B
YOCTM CTOMMOCTH, TOK W B YOCTW CTOMMOCTM PABOT MO LUTATHOM X 3AMEHE;

— QNneKTpn4eckmne YacTtm ToBApA, eClin B CETU SNTEeKTPOMUTAHUA OTCYTCTBYET UITU
HeHaanexawmm 06DO3OM BbINOJIHEHO 3d3eMJIeHne, d TaKXe eCliin HanpsxXeHne B

3NEeKTPOCETH BbIXOAUT 3a Npepensl 220 B;

— HemnonagKmM U HegoOCTATKM B TOBAPE, BOZHUKLLIME B PE3ysbTATE: HEBPEXHOMO M
HEeMNPABUIbHOMO OBPALLEHMS, XPAHEHNS UMK OBCIYXUBAHUS, HECOBIIOOEHUS
PEKOMEHOOBAHHbIX CPOKOB 3AMEHbl PACXOOHBIX MAOTEPMASIOB M MPOBEAEHUS
CEPBUCHbIX PABOT; HECTAHAAPTHbLIX CIyYAeB, MOXAPd, 3ATOMNIEHNS, 3aMeP3AHUS
W OP; TPAHCNOPTUPOBKM M YCTAHOBKM TOBAPA NNLAMM, HEYNONTHOMOYEHHbLIMU
HQA TO CEPBUCHBIM LIEHTPOM; MEXAHMYECKMX MOBPEXOEHWM 1 MOBPEXaeHUN,
BbI3BAHHbIX BO3OEMCTBMEM ArpeccuBHblx cpef, aedpektos COO, B KOTOPOW

ncnonbayetcsa Toeap.

HanmeHoBaHMe ToBApPA (@3%)

Mogenb

CepuitHbli HoMep

HassaHue Toprosomn
OpraHv3aLmm

Apnpec 1 TenedoH Toprosom
OpPraHn3aLmm

[aTta npopaxu

MeyaTb 1 nognuce NpopaBua TOProBor OPraHM3aLmMm

DNO

C PYKOBOACTKOM MO 3KCANyaATALUN N YCNOBUAMU
MCHOﬂHeHMﬂFOpOHTMﬁHHX06ﬂ3OTeﬂbCTB
O3HAKOMJ1EH

Mognuce MNoTtpeéutens

nognncb

[olZle)

noanmMcb
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Pa6ouwnii xxypHan

[aBneHuve, 6ap Pacxog, 1/MuH Bpems npombiBkK, C
PunbTPOLMKN

Oota / (Bpems Mexay
Bpems Ha Ha UcxopHas | OumierHas | MPOMBIBKAMM), _ _
MUH Mpsmon O6paTHon
Bxofe | Bbixoge | Boga BOAC
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AKT KOMNNeKCcHoro ncnboiTaHus N2

r. Tomck

<« » 20

Mopnens:

CepuiHbIn HoMep:

[laTa n3rotoBneHmus:

[aTa ncnbITaHuim:

CéopLumk:

B pesynstaTe nposeneHns KOMMIekCHOrO TeCTUPOBAHMS (BU3YArbHBIA OCMOTP,
rMOPOCTATUYECKME U OMHAMUYECKME UCTIBITAHMS, MPOBEPKA PAGOTh OBTOMATUKM)
cornacHo NMMU cuctemMa NPU3HAETCS NPUrOgHOM AS SKCMNYOTALMMN.

NHxeHep OTK:

PUNO

noanmchb
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