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HacTtoswee pykoBoACTBO MO 3Kchnyatauunm oObeAuHEHO C TeXHUYECKUM
OonucaHMeM W NacnopToM, COAEPXKUT CBEOEHUSI MO CUCTEME U MOHTaXy
cuctem cepum «SpaceAquaRO».



1 Ha3HauyeHue cuctemsl

Cuctembl BopgonogrotoBkn SpaceAqua Ocean RO  u3rotoBneHbl B
cooTBeTCcTBUM C TY 28.29.12.153-009-99001269-2023 1 OTHOCATCA K Knaccy
06paTHOOCMOTUYECKNX CUCTEM.

Ob6paTtHoocmoTnyeckne cuctembl SpaceAqua Ocean RO (ganee no TeKkCTy -
Cuctema) npegHasHadeHbl Ons obecconvBaHua BoAbl MeTodoM oO6paTHOro
ocMoca npeaBapuUTenbHO OYULLEHHBIX BO XO35IMCTBEHHO-MNTLEBOrO Ha3Ha4YeHus
nnmbo npupogHblx BoAd. Cuctembl obBecneymBaloT BbICOKYHO CTEMNEHb CHUXKEHUS
obLwen MunHepanusauum UCXOAHOM BoAbl (B T.Y., COSIEM XKECTKOCTU, TshKerbIX
MeTannos, TOpMOOB, HUTPATOB, aMMOHMSA W T.N.), a Takke coaepXaHus
OpraHnYyecknx BeLlecTB, bakTepuin 1 BUPYCOB.

Cuctema MOHTUPYETCS B TEXHUYECKUX WUNU NOACOOHLIX MOMELLEHUNAX XUIbIX
34aHnn N NpeanpuaTuin, rae NoTpebHOCTb B OYULLEHHOW BOAE HE MpeBbIlIaeT
4,0 (8,0, 12,0, 16,0) M3lcyTKVI W roe WMeeTcs CUcTemMa KaHanms3aumm c
NPOMNYCKHON cnocobHocTbio He MeHee 1,5 M*/yac. TpeboBaHUA K NOMELLEHUSM,
BblgensemMblM 4511 MOHTaxa CUCTEMbI, a TakKe YCIOBUA OKpyXatoLen cpeabl, B
KoTopblx ©Oyaetr paboTaTb cucTtema, ykasaHbl B pasgene S HacTosiwero
pykoBOACTBaA.

CuctemMa cnpoekTupoBaHa U U3roTOBMEHA C y4eToM paboTbl B HEMPEpPbIBHOM
pexume 1 npu cobnogeHnn TpeboBaHWn 1 YCNOBUIA SKCNyaTauumy, ykasaHHbIX B
JaHHOM NHCTPYKLMK, obecneynBaeT AnuTensbHoe n HagexHoe
(pyHKUMOHMpPOBaAHME B TeyeHMe BCEro cpoka cnyxO6bl. Cnyyam oOCTaHOBOK
obycrnoBneHbl NPOBedeHWEM MMNaHoOBOro  OOCMYXMBaHWS WM  PEMOHTA
KOMMOHEHTOB CUCTEMbI, peareHTHbIX MPOMbIBOK WM Mycka-Hanago4Hbix paboT
APYrvMx BUOoB 060pyOoBaHus.

Cuctema nogknto4vaeTcsl K MMHUN UCXOOQHOW BOAbl, obecnevmBarolen pacxonq
He meHee 0,6 (0,8, 1,0, 1,2) m>/yac npv gaBneHun Temnepartype, yKasdaHHbIX B
TexHM4YeCKNx XxapakTepucTukax, K JIMHUXW KaHanm3auyum wun  ogHodasHoW
anektpoceTn HanpshkeHnem 220-230 B (50 INw)

YcnoBHoe 0003HaYeHue:

SpaceAqua Ocean-6004 (npomnssoantenoHocte 150-200 n/vy c 1
MEMOpPAaHHbLIM 3NIEMEHTOM B KOMMJIEKTE)
SpaceAqua Ocean-6011 (npousBogutenbHocTb  150-200 n/4  6Ges

MeMOpPaHHbIX 3N1IEMEHTOB)

SpaceAqua Ocean -10004 (npounssoantenbHocte 300-400 n/y c 2
MEMOpPaHHbLIMWN 3fIEMEHTAMM B KOMIIIEKTE)

SpaceAqua Ocean -10011 (nponsBogutenbHoctb  300-400 n/4  6Ges
MeMOpPaHHbIX 3N1IEMEHTOB)

SpaceAqua Ocean -15004 (npounssoamntTenoHocte 500-600 n/4 c 3
MeMOpPaHHbLIMWN 3fIEMEHTaMM B KOMIIIEKTE)

SpaceAqua Ocean -15011 (npounssoguTensHoctb  500-600 n/y  ©Ge3s
MeMbBpaHHbIX 311IEMEHTOB)



SpaceAqua Ocean -20004 (npounssoauntTenoHocte 700-800 n/4 c 4
MeMOpPaHHbLIMWN 3fIEMEHTaMM B KOMIIIEKTE)

SpaceAqua Ocean -20011 (npounssoguTensHocte 700-800 n/y  ©Ge3
MeMBpaHHbIX 311IEMEHTOB)

BHUMAHWE! Bopa, noctynatowaa Ha Bxog Cuctembl,  OOrmMKHa
COOTBETCTBOBaTbL onpeneneHHbIiM TpeboBaHuam (cM. Tabnuuy 3). B 3aBucumocTu
OT cocTaBa BOAbl, NpeAdHasHaA4YeHHOW [ONA OYUCTKM Ha CUCTeME, MOXeT
notpeboBaTbCs NpeaBapuTenbHasi o4yucTka BoAbl OT nNpuMecen, CNoCcOBHbIX
nosBpeauTb MeMbpaHbl (MexaHu4Yeckme NpuMecK, CoNu Xernesa, Xrop, BbICOKOE
coaepXaHue coneun XecTkocTu).

C uenblo onTumarnbHOro Bblibopa uUnbTPOB NpeaBapUTENBHON OYUCTKU BOAbI
3aKa3yMKk [OIMKEeH MNpedoCcTaBWUTb aHanM3 WUCXOAHOW BoAdbl (Bce Heobxoaumbie

nokasarenu nepeYuncrieHbl B OMpPOCHOM nucre ans noadopa
00paTHOOCMOTUYECKUX CUCTEM).

CepneHusa o] cepTudmKaumm: aexknapaums o] COOTBETCTBUU

BblAaHa

TamoxxeHHbIM COK30M (CpOK OENCTBUA C no Ha

cootBeTcTBNE TpeboBaHmam: TP TC 010/2011 "O 6GesonacHOCTM MaLUWH U
obopynosaHnga", TP TC 020/2011 "OnekrpoMarHUTHas COBMECTUMOCTb
TeXHUYeCcKnx cpeacts".

2 Mepbl 6e30nacHOCTU U YCIOBUS IKCNsyaTaumm

K paboTe ¢ cuctemoi gonyckarTcs nviua, npoLlealme MHCTPYKTaX No TEXHUKE
©e3onacHOCT U O3HaKOMIEHHble C ycTpolMcTBOM CuUCTEMbl M npasBunammn ee
aKcnnyaTauumm.

Ha cuctemy pacnpocTpaHsitoTcs Bce TpeboBaHMS MO TEXHUKe 6e30nacHOCTU
npu akcnnyaTaumm anekTpoobopyaoBaHusi, NMTaHME KOTOPOro OCYLLEeCTBNSEeTCS
HanpsxeHnem 220B n yactoton 50 Iy,

Cuctema pomkHa ObiTb NOAKMAYEHA K 3a3eMNEHHOMY  UCTOYHUKY
anekTponutaHua. lNpu OTCYTCTBUM 3a3EeMSIEHHOINO MCTOYHMKA SNEKTPONUTaHUS
HeoBXoaMMO HaOEeXHO 3a3eMiNTb PaMHYK KOHCTPYKUMIO (Hanpumep, Ha KOHTYp
3asemneHnss B nomelleHnn). Bce nogBoasilumMe anekTpudeckue CoeanHeHUs
AOIMKHbI ObITb BbINOMHEHbLI C y4eTOM TpeboBaHnn 6e30MacHOCTM K 3a3eMIIEHUI0
obopyooBaHMA,  HaNPsKEHUO W 3NEKTPUYECKOM  M30NAuuM  COrfacHo
OCT12.3.019 n Nya.

3anpelwjaeTcs BcKpbiBaTb KOHTponnep CucTembl, a Takke BCe YCTPOWCTBA,
NoAKMNOYEHHbIE K HEMY (3MeKTpoaBUraTenb Hacoca, KaTyllka 3r1eKTPOMarHUTHOro
KnanaHa, pene gaBneHus u 1.n.), Nnpu NnogBeaeHHOM 31eKTPONUTaHUMN.

3anpeluaeTcss BCKpbiBaTb HaMOpHblE KOpNyca U OTCOeauHATbL TpybonpoBoapl,
Haxoasawmecs nog AaBrneHneM.

TpeboBaHus K ycnosusiM akcnnyataumm obpaTHoocMoTuyeckon CucTtemsl
onpenensitoTcA, UCXOAs U3:



— A0oNyCTUMbIX yCJ'IOBVIl7I aKCcnnyatauunn MeM6paHHbIX 3JIEMEHTOB COrlnacHoO
OaHHbIM NPoOn3BOONTENA;

— CTabunbHOCTN BbIXOAHbIX NapameTpoB CUCTEMBI;
— COOTBETCTBUS BbIXOAHLIX napameTpoB Cuctembl TpeboBaHuam T3;

— MWUHUMMU3ALMM BpedHbIX BO3AENCTBUN HA MeMOpaHHble 3NEeMEHTbl C LEenbHo
NPOASIEHUS1 CPOKa UX CNYXObl;

— COXpaHeHus1 paboToCnOCOOHOCTM Y3MOB M 3fIEMEHTOB, BXOASLMX B COCTaB
Cucrtemsil.

Cuctema He npegHasHadeHa [Ons  OYUCTKM  Bodbl, HebesonacHon B
MUKPOOMONOrMyeckom OTHOLLEHUW, UM BOAbl HEU3BECTHOIO!



3  TexHu4YecKkue xapakTepucCcTUKU
TexHuyeckne xapakTepuUCTMKN CUCTEM NpuBeaeHbl B Tabnuue 1.

Tabnuua 1
SpaceAqua SpaceAqua SpaceAqua SpaceAqua
O603HaueHE CUCTEMbI Ocean-6004 | Ocean -10004 | Ocean -15004 | Ocean -20004
SpaceAcbua SpaceAqua SpaceAqua SpaceAqua
Ocean-6011 | Ocean -10011 | Ocean -15011 | Ocean -20011
MponssoanTenbHOCTL NQ NepmMeary,
MAKCHMATbHAs, N/CyTKIA y 6000 12000 18000 24000
PekomeHayemoe 3HauyeHue
nepmeaTa¥nin/max, /MUH 3,3/4,1 6,6/8,3 10,0/12,5 13,3/16,6
PekomeHayemoe 3HayeHue cbpoca B
KaHanmsauymo min/max, J'I/MVIH% 3,3/4,3 2,9/3,6 4,3/5,4 5,1/7,1
PekomeHaoyemoe 3HadYeHne peunkna
min/max. J}I//MVIH 13,3/15,5 13,3/15,5 12,0/12,0 8,3/8,3
[aBneHuve Ha Bxoge, He MeHee, bap 2,0
[aBneHve B MemGpaHHOM Moayre,
He bonee, 6ap 12,0
Pacxopg Bogbl Ha ogHy I'IpOMbIBKyS, n 16 32 48 60
[nuTenbHOCTb NPOMBIBKNK, C 60 120 180 240
OnekTponuTaHue, B 220B,50 Iy
OnekTponoTtpebnerue, kBT 1,1 | 1,1 | 1,5 | 1,5
[[abapuTHble pa3mepbl CUcTEMbI
Bxhlx P 1550 x 680 x 450
MpucoegmHeHna 1"_3/4"3/4"

(BXOA-BbIXOA- APEHax)

1

2

3

MpuBeaeHbl 3Ha4YeHns Npu Temnepartype Bogbl 25°C n conecogepxaxHmm 1000 mr/n.
MpuBeaeHbl 3HaveHus npu 10/25°C coOTBETCTBEHHO.
MapameTpbl CUCTEM, KONMYECTBO U ANUTENBHOCTL NPOMbIBKM 3aBUCAT OT COCTaBa BoAbl U

ocobeHHOCTeN aKcnyaTaLun U ycTaHaBMMBAOTCA NPU NycKo-HanazakKe.

4 TpeboBaHUA K UICXOOAHOM BoAeE

Tabnuua 2

[lonycTuMbIN Avana3oH TemnepaTyp UCXOOHOW BOAbI +5 ... +25°C*
[lonycTuMbl AnanasoH 3HayvyeHun pH ncxogHowm Boabl:

o pabounn 4,0-10,0

o npwu peareHTHOW NPOMbIBKE 2,0-11,0
[onyctnmoe obuiee conecogepxaHme NCXoQHOW BoAbl, Mr/1 po 1500*
[onycTnmasi »ecTKoCTb UCXOAHOW BOAbI, MI/3KB-I1 *
[lonyctumoe coaepxaHue xenesa (obuiero), mr/n <0,3
[lonyctTnmoe coaepxaHne mapraHua, mMr/n <01
[lonycTumMoe coaepXaHne KpeMHUs, Mr/n <20
[lonycTumoe coaepxxaHne CUIbHbIX OKUCIIUTENEN <0,1
(xniop, 030H, KMnQy), Mr/n
[onyctumoe coagepxaHue HedpTenpoaykTo n CINAB, mr/n 0
[donyctumas nepMaHraHaTHas okMcnsemocTb, Mr Oa/n 4,0
[lonyctumoe cogepxaHue xnopuaos, Mr/n <350-550***




* B 3aBMCMMOCTM OT W3MEHEHUS TemMnepartypbl n conecogepxaHud ncxogHom BOAObI
npon3BoaAnTEeSIbHOCTb CUCTEMDbI 06paTHOI'O OCMOCa TakKKe MOXeT M3MEHATbCA KaK B MEHbLLYIO, TaK U
B 6OJ'|bLIJyI'O CTOPOHY OT NPOEKTHOro 3Ha4eHusA, yKa3aHHOro B Tabnuue 1.

*%

[lonycTMmas xecTkoCTb onpefensieTcsl 3HauyeHnem uHaekca JlaHxenoe Ha Bbixoge U3 nocrneaHen
cekumm Cuctembl (3aBUCUT Npexae BCEro OT cocTaBa WCXOAHOW BOAbl, KOHLEHTpaLWOHHOW
nonspusauun, TemnepaTtypbl 1 T.4.). ns npegoTBpalleHns BbiNadeHUs 0CagKoB COMel KeCTKOCTU
Ha MmeMbpaHe, 3Ha4YeHne nHaekca JlaHxenbe A0MKHO ObiTb OTpULIATENBHbIM.

*** [lonycTUMOe cogepxaHme 3aBUCUT OT TeMmnepaTtypbl ncxogHowm soabl 1 ot KM Cuctemsi.

lMprMMeyaHne: No BCEM OCTasbHbIM NoKasaTensMm, He yKasaHHbIM B [aHHOW Tabnuue, Boga AOSKHA
cooTBeTcTBOoBaThb CaHlnH 2.1.4.1074-01.

HE WUCNONb3YATE CUCTEMY [ONA  OYUCTKMU BOMObI. HEBE3OMNACHON B
MUKPOBMOJTIOMMYECKOM OTHOLUEHUX UITN BOAbl HEUSBECTHOIO KAYECTBA!

5 [MpuHUKMN pabGoTbl U YCTPOUCTBO

MpuHUMn paboTbl

ObecconueaHne Boabl B cucteme SpaceAqua Ocean OCHOBAHO Ha NpuHUMME
obpaTHoro ocmoca. Ob6bpaTtHbin ocmoc (ganee OO) - 3TO Npouecc, KOTOPbIW
3akn4vaeTca B unbTpauunm  BOOHbIX  pPacTBOPOB  MNo4 — AaBMNEHUEM,
NpeBbllLAOWEM  OCMOTMYECKOE, 4Yepe3  MNOMyNpoOHULAEMyO  MemOpaHy,
NpoMnycCKaloLy MOJSeKynbl pacTtBoputena (B OaHHOM crydae BOAbl) WU
3aep>KMBaOLLYIO MOSIEKYIbI (OpraHMyYeckne BewecTBa) Unn MOHbI PacTBOPEHHbIX
Bewects (HCO®, SO,%, CI, Ca**, Mg**, Na*, K*, Fe*, F)). B oTnunuune oT npsiMoro
ocmoca npouecc OO npoTekaeT B HanpasfeHun oT 6onee KOHUEHTPUPOBAHHbLIX
pacTBOPOB K MeHee KOHLEHTPMpPOBaHHbIM pacTBopamM MNoa AeNCTBUEM
n3bbITouHOro paaeneHusi. [lpy 3TOM nonydaetcsas obecconeHHasl, 4yucTas U
COBEpLUEHHO CTepunbHasa (ecnn  UCKNOYaeTcsi BO3MOXHOCTb  0OpaTHoro
3apaxeHus) Boga C KpamHe HU3KUM coepxaHnem conen. MNpu nposegeHumn OO
conecogepxaHue BoAbl CHUXaeTcsa B cpegHeM Ha 96-99%, aTom ygandeTca Ao
99% opraHn4YecKux BELLECTB.

Mpwn npoBegeHun npouecca unbTpaunn NCxogHas Boga pasaensieTcs Ha aBa
NoToKa: NOTOK KOHUEeHTpaTa (3arpsisHeHHas Boga) U NoTok dunbTparta (Ynctasd
Boga). PasgensieMbln MOTOK UCXOAHOW BOAbl ABMXKETCS B OCEBOM HamnpaBneHumu
no MexmeMbpaHHbIM KaHamam pyfoHHOro Moaynd, a dwunbTpaTr -
cnnpaneobpasHo No ApeHaXHOMY MaTepuany U NocTynaeT B OTBOASLLYO TPYOKy.
KoHueHTpaT BbIXOAUT C APYroM CTOPOHbI MoAaynst U nNnMbo Becb MOCTynaeT Ha
cbpoc nNnMbo vacTb ero Bo3spawlaeTca obpaTHO Ha BXxoq cuctembl. COOTHOLLEHME
dunbTpaTa U KOHUEHTpaTa perynupyeTca Takum obpasom, 4ToObl mn3bexaTb
CUSTbHOrO KOHLIEHTPUPOBaHUA W noggepXaTb HeoOXOoAMMYK CKOPOCTb MOTOKa,
NpenaTcTBysl TEM CaMbIM MNOABEHNIO OTIIOXEHUW HA NOBEPXHOCTN MEMOpPaHHbI.

UpeamepHOoe KOHLUEHTPUPOBaHME BbI3bIBAET OCaXAEHME Ha MNOBEPXHOCTU
MemMOpaHbl Cros ManopacTBOPUMbBIX COEOUHEHUN (HanNpuUMep, COMnen XeCcTKOCTH,
Xenesa, opraHNM4ecknx CoeaAnNHEHNN) n, B KOHEYHOM UTOre, BbIBOAUT MeEMOpaHy 13
cTposi. KonnyectBo cbpacbiBaemon Boabl 06biMHO cocTtaBnser 30-60% oT
MCXOOQHOro NOTOKa BOAbI, MOCTynawlen Ha BXod cUcTeMbl. [Ona yMeHbLUeHMs
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KoJinyecTtBa C6pOCHbIX BOO CMCTEMa MOXeT ObITb OCHalleHa peunpKynAuUMOHHbIM
KOHTYPOM, NMO3BOJIAOLWNM BEPHYTb YaCTb KOHUEHTPATa Ha BXO4 CUCTEMbI.

e

AHTHTENECKONHYECKOS
YCTPORCTRO

MNepmearoorBoanLy
MaTepuan
MamBpana

CenapauWoHHan
CeTKa

BHEWHEES NOHPLITH&

YCTpPOUCTBO U anroputm paboTbl

Cuctema nogkrnoyvaeTcs K JIMHUKM NCXogHoOW BoAbl (KpaH 3anopHbin K31), nuHum
OTBOAA OYULLEHHOW BOAbI U NUHUK KaHanu3auuun. Nomumo atoro Cucrema nmeet
Takke BCMNoMmoraTenbHbli BXxO4 C 3arnywkor 31 gna nogknodeHust Gnoka
XUMNYECKON TMPOMbIBKM (AN  peareHTHbIX MPOMbIBOK, AE€3NHAEKUNN  UNK
KOHCepBaLMMN CUCTEMbI; B KOMMSIEKTALMUIO HE BXOOWT).

Ansa 3awuTbl noBbIWAKLWEro Hacoca W MeMOpaHHbIX 3MeMEeHTOB OT
noBpexaeHns MeXaHU4eCKUMmn YacTnyamm Cucrema obopynosaHa
MexaHn4eckum npeadunsTpomMm 5 Mkm Or1.

BHUMAHMUE! Ecnu Cuctema ucnonb3yeTca ANS OYUCTKU XITIOPUPOBaAHHOW
BoAbl, Cucrtema AOMKHaA ObITb YKOMMJIEKTOBaHa YronbHbIM (UIILTPOM
COOTBETCTBYHLUEN MNPOU3BOAUTENBHOCTM ANA 3aWUTbl MeMOpaHHbIX
351eMEeHTOB OT pa3pyLuaroLlero Bo3aemMcTBuUs xnopa.

Mocne npeaBaputensHon 06paboTkn Ha unbTpax npeaBapuTenibHON OYUCTKU
(obe3xenesnBaHus, OEXNIOPUPOBAHUS, YMArYEeHMsT W T.MN.) MUCXoOQHass Boda
nogaeTcss Ha 5-MUKPOHHLIA  KapTPUOKHbIA ~ MexaHudeckun punbtp  Orl,
obecrneynBaloMn ee OYUCTKY OT MEXaHUYECKUX MpUMecen nepepn nogadyen Ha
MemOpaHHble mMoaynun. OTdunbTpoBaHHAA BOLa HACOCOM BbICOKOrO AaBneHud
M2 nogaetca Ha membpaHHble mogynu MM1-MM4, roe npoucxogut pasgeneHve
BOAbl Ha Ba NOTOKa: nepmMmear (AeMnHepann3oBaHHYK BO4Y) W KOHLEHTpaT (Boay
C MOBbIWEHHbLIM conecogepxaHnem). Ha nuHuM nogaym BoAbl OT Hacoca
BbICOKOro aasrieHna M2 yctaHoBreH perynupyoowmn seHTuns BP3, ¢ nomoLubio
KOTOpPOro perynupyetcsi KONMMYecTBO BOAbl, Modawwencs Ha mMembpaHHbIn
MoAynb.

UacTb KOHUeHTpaTa cbpacbiBaeTcs B KaHanusauuto, obecneumBasi, Takum
obpa3oM, MOCTOSIHHYIO NPOMbIBKY MOBEPXHOCTU MemOpaH. [pyras 4acTb
KOHUEHTpaTa BoO3BpallaeTca Ha Bxog Hacoca M2 no peuupkynsaumoHHOMY
KOHTYpY. Ha nuHuM peumkna KoHueHTpaTa ycTaHoBneH obpaTtHbin knanaH KO1
Ans npegoTBpalweHnsa HeonpaBgaHHOro cbpoca B KaHanua3auu MCXO4HOW BOAbI
npwn Nycke CUCTEMbI NN pacTBOpa peareHTa BO BPEMS peareHTHOM NPOMbIBKMU.
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[MepmeaT nocTtynaeT B HAKOMUTENbHYK €MKOCTb, OTKyda MOXET oTbupaeTcs
notpebutenem. Ha nuHun nepmeata yctaHoBrieH obpaTtHbin knanaH KO2 gnsa
npenoTepalleHnss obpaTHOro notoka nepmeara M 3awmTbl OT obpaTHoro ygapa
NP OTKITHOYEHUN CUCTEMDI.

MaHomeTp MH2 nokasbiBaeT gaBneHne B MeMbpaHHOM Moayre, KOoTopoe
BPYYHYIO YyCTaHaBNuBaeTCH perynmpoBoYHbIM BeHTUnem BP2, BcTpoeHHOM B
poTameTp KOHueHTpaTta PT2. lNepmeaT HanpaBnsietTcsa Ha Bbixod CucTembl, ero
pacxoq peructpupyerca potametpom PT3 u 3aBucuUT OT [aBfeHuss B
MemOpaHHOM Mofyrie — C YBENMYEHNEM JaBrieHus1 Bo3pacTaeT NoTok nepmeara.
KoHueHTpaT cbpacbiBaeTca B kaHanusauuio. B uensx ymeHblleHUa CTOKOB
CucteMbl 4YacTb NOTOKA KOHUEHTpaTa HarnpaenseTCcs Ha BXO[ Hacoca BbICOKOro
nasneHns M2 (T.H. peuukn KoHUeHTpaTa). YBennyeHne JOonn peumknoBon BoAbl
N, COOTBETCTBEHHO, YMeHblUeHMe cbpoca Cuctembl perynupyeTca BpPY4YHYHO
BeHTUNeMm BP1, BCTpoeHHOM B poTameTp peumnkrna PT1.

KayecTBo nepmeata oTcnexuBaeTcss MO €ero octato4HOMY COJSieCOAEPKaHUIo
BCTPOEHHbIM B YNPaBSOWMA KOHTPONNEp KOHAYKTOMETPOM MNyTEM M3MEPEHMS
yAernbHOW 3MEeKTPONpPOBOAHOCTU. [Ns 3TOro K KOHTPOMepy NOAKMYEH OAaTYMK
(syenka) anektponpoBogHocTn [131, KOTOPbLIA YCTAHOBIIEH HA NIMHUM nepmeara.
N3mepeHHoe 3Ha4YeHue 3M1EKTPONPOBOAHOCTU nepmeara BM3yarbHO
oTobpaxaeTca Ha 3KpaHe KoHTponnepa Cwuctembl. [lpy nporpammupoBaHUM
KOHTponnepa 3agaeTcs MakcumaribHO Aonyctumoe 3Ha4yeHne
9MEKTPONPOBOAHOCTN nepmeata. B cnyyae npeBbileHUa npeaBapuTensHO
3a4aHHOro MakcuMMarnbHO AOMNYCTUMOrO 3HaYeHuUs JNeKTPonpoBOAHOCTM Ha
NaHenn KOHTpoOsfiepa 3aropaeTcsi COOTBETCTBYHOLUMA WMHOMKATOP W pasgaeTcd
3BYKOBOW curHan, Cuctema npu 3TOM HE OTKIIOYaETCS.

Ynpasnsownn KOHTPOSIep yCTaHOBMEH B HABECHOM 3reKTpuyeckom OOkce
Wwkada ynpasneHus. [loMMMO KOHTpomnnepa wkad YynpaBreHUs COLEPXMUT:
3alMTHbIA aBTOMAT, pefie-nyckatenb Hacoca U HeobxoaumMble NpeoXpaHUTenu;
noaknto4yaeTcs K ogHodasHoM eBPOpPO3ETKE C 3a3eMrieHneM (HanpsbkeHme 1x220-
230 B, yactota 50 I'w).

KoHTponnep cHabXxeH CUCTEMOM aBTOMaTUYECKOM KOMMEHCaUUU N3MEPEHHbIX
3HAYEHUN SNEKTPONPOBOAHOCTM BOAbI B COOTBETCTBMM C  MOKa3aHMSIMU
TEPMOCOMNPOTUBIIEHNS, BCTPOEHHOIO B AaTyMK 3nekTponposogHocTn [O31.
TemnepaTypa MCXOOHOW BOAbl U3MEPSIETCA U BM3yanbHO OTOBpaxaeTca Ha
9KpaHe KOHTponnepa.

[Mpyn OTCYTCTBUM BHELUHUX 3arpeLuarlinx CUrHaroB O 3arofiIHEHUM EMKOCTU
OYMLLEHHOM BOOOW, HeJocTaTKe peareHTa B €MKOCTUM MHrbutopa (onuusi), nnu
pereHepaumn BHewHero d@wunbTpa (Onuusl) OTKPbIBAETCH 3MEKTPOMAarHUTHbIN
knanaH K31 wn 3anyckaetca Hacoc-gosatop (ecnu ycTtaHosrieH). [anee, npu
Hann4ynn Heobxoammoro aasneHusi (21,0 6ap) Ha pene gasneHus PL1, yepes
BpeMsl, 3aaHHOE KOHTPOSIIEpOM, OTKPbIBAETCS 3NIEKTPOMAarHUTHbIN KnanaH K32
N 3anyckaeTcsl Hacoc Bbicokoro aasneHns M2 (pexum «NMPOMbBIBKA»). Janee no
MCTEYEHUIO 3adaHHOro nepuoaa BPEMEHU IMEKTPOMAarHUTHbIM KnanaH K32
3akpbiBaeTcs, Cuctema nepexogut B pexum «NMPOU3BOLCTBO».
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Pene Huskoro gasnexHna PL1 nogaet curHan ynpaBnsaroLLEMY KOHTpOSepy Ha
OoTKNtoYeHne CucTtembl, ecrnm Ha Bxon Hacoca M2 nocTtynaeT HegocTaToyHoe
KOSIMYECTBO UMCXOOHOM BOAbl (OaBreHue BOAbl NafaeT HWXe YyCTaBKM).
KoHTponnep 6nokupyeT BCce onepauunu, 3akpbiBaeT BXOAHOW 3MEKTPOMarHUTHbIN
knanaH K31 u BoikntoyaeT Hacoc M2. [pn aToM pasgaeTtcs 3ByKOBOW CUrHas n Ha
aucnree KoHTposnepa nosengeTcsa coobuieHne o Tpesore. KoHTponnep caenaet
HECKOSIbKO MOMbITOK nepes3anycka cuctembl (3 nonbITKM) 4vepe3 Hebonblune
NpoMeXyTku BpemeHu (60 cek) n nepengetr B pexum unbTpaumm, ecnu
AaBrneHne BOAbl BO3POCNO Bbiwe YycTaBkn. B npotmBHoM crnydyae Cuctema
OTKIOYUTCA.

[Mepen nepexogom B pexum durbTpaumm (Npy  OMNOPOXKHEHUN EMKOCTU
OYULLEHHOM BOAblI UMW TMOCfe WCYE3HOBEHWA aBapuMHOro CcurHana) v no
OKOHYaHUU pexuma unbTpaumMm KOHTpomnfep MNpoMbiBaeT CUCTEMY MCXOLHOW
BOOOM B TeyeHMe 3afaHHOro BpemeHu. Takke Cuctema aBTOMaTUYECKM
NpOMbIBaAETCA NCXOQHOM BOAOW Kaxable 12 YacoB (MHTepBan Mexay npoMbIBKamu
MOXeT OblTb M3MEHeH) BHe 3aBWCUMMOCTM OT TOro, HaxoguTcs B pexume
OXungaHusa unu B pexnme dpunstpaumn.

[MpoMbIBKa MCXOQHOW BOAOW MPOBOAMTCA ONA yOaNeHUs KOHLEHTPUPOBAHHOM
BOObl U3 MeMOpaHHbIX 3NIEMEHTOB U MpeaoTBpaLleHUss OTIIOXKEHUS OCa[KOB Ha
noBepxHOCTU MeMbpaH. [Ons obecnevyeHns npPOMbIBKM WUCXOLHOW BOAOW Ha
GannacHom nuHUKM pacxogomepa PT2 wu  BeHtuna BP2  ycTtaHosneH
9NEeKTPOMarHUTHbIN KnanaH K92, KoTopbln OTKPbIBAETCS B MOMEHT MPOMBbIBKMU.

BkrtoyeHne n oOTKNoYeHMe pexuma unbTpauun KoHTponsiepoMm Cucrtemol
MHULMUPYETCA AaTYMKaMn YPOBHS, YCTAHOBMEHHBbIMU B €MKOCTU O OYULLLEHHOM
BoAbl. [Mpun NOBbILLEHNN YPOBHS YUCTOM BOAbI BbilLe MakCUMasibHOro ounbTpaums
npekpawaetcda, n Cucrtema nepexogut B PeEXUM OXWOAHUA, MPU CHUXKEHUU
YPOBHS1 YUCTOM BOAbl HMXE MUHUMarNbHOro Cucrtema cHoBa NEPEXOAUT B PEXUM
dunetpaumn. MNpu nepexoge B pexmm OXUAAHUS OTKNHOYAETCA MNOBbILIAKLLNN
Hacoc M2 w©n 3aKkpblBaeTCa BXOOHOM 3MEKTPOMarHUTHbIM  KnanaH K31,
npegoTBpawlas, Takmm obpasom, cOpoc BOAbl B OPEHaX BO BPeEMsS MPOCTOSA
Cuctemsl.

OTkntoyeHne CucTemMbl OCYLLECTBNSAETCS B Cry4Yasx NpoOBeAeHUs MNnaHOBOro
obCNyXMBaHMA WM PEMOHTA, PeareHTHbIX NPOMbIBOK WM MyCKO-HanagouHbIX
paboTt apyrux BugoB obopyaoBaHus, a Takke B Criyvyae OnMTeNbHOW OCTaHOBKMW.
Bo Bcex ocTanbHbix cnydasx Cuctema Bcerda Haxoautcs B 2-X OCHOBHbIX
pexnmax — pexumme unbTpaumm 1 pexmve oxuganus. MNMpu 3annaHMpoBaHHOM
npoctoe Cucrtembl B TedeHne Bonee Yem 2-x CYTOK pPeEKOMEHOYeTCsl NMPOMbIBKa,
Ae3vHgeKkums n koHcepaaums Cructembl 06paTHOro ocmoca.

Mpn nosiBneHun nbOro M3 BHELHMX 3anpeLlaroLlimMx CUrHamoB B rnpouecce
paboTbl CUCTEMbI HACOC BLICOKOro AanieHnst M2 octaHaBnmMBaeTCs, OTKpPbIBAeTCs
anekTpomMarHuTHbIn knanaH K32 (pexum «[MPOMbBIBKAY). anee, yepes nepuog,
3agaBaembli  napameTpom «Bpema npombiBkn  A» (cMm. [lpunoxeHue 2)
3aKpbIBaAlOTCA 3neKTpoMarHMTHble KrnanaHbl K31 n K32.
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Mpn pukcaunm npesbileHNa aaBrneHns Ha pene aasnenus PO2 (onuus) vnu
NPEeBbILLEHNIO 3MEKTPONPOBOAHOCTM Ha [daTyumke anekTponpoBogHocTn [131
Cuctema nepexoguT B COCTOSIHME aBapun 40 NpUHyauMTENbHOro cbpoca.

Mpn nageHun gaeneHna Ha Bxode (pene gasneHust PO1) Huxe 3agaHHOro,
Cuctema ocTaHaBnMBaeT HACOC BbICOKOrO gaeBneHma M2, oOTKpbiBaeT
9NEeKTPOMarHUTHbLIN KnanaH K92 Ha nepwof, 3agaBaembli napameTpom «Bpems
npomMmbiBkKM A» (cMm. [lpunoxeHue 2), 3aTeM 3aKpbiBaeT 3feKTPOMarHUTHble
knanaHbl K32 n K31, oTkntovaeT Hacoc-go3artop (onumda) n nepexoauT B pexum
«M2 - Huskoe paBneHune». C nepuogom 1 mmH Cmuctema oo Tpex pas MNbiTaeTcs
aBTOMaTM4yecKun 3anycTutcda. Ecnv npm nonbiTke 3anycka Ha Bxode obHapyXuTcs
AaBreHue, rMpeBbllaoWero ycrtaBky cpabaTtbiBaHua pene pgasnenus P[OA,
Cuctema octaetcsa B pabote. lNocne Tpex nonbITok 6e3ycneLwHoro asrosanycka
dukecupyetca aBapus «M2 - Hu3Koe AaBreHue» A0 NpUHyauTenbHOro cbpoca
aBapun.

Onuun 1 gononHUTENbHbIE PYHKLMK:

* y3en Ao3vpoBaHuUs MHIIMBGUTOpa, COCTOALLNM N3 Hacoca-4o3aTopa U eMKOCTH
MHrMOMTOpA C AAaTYMKOM YPOBHSI peareHTa.

* cuctemMa A03MPOBaHUS peMUHepanvM3auMoHHOro pacTtBopa Ans MnonyyYeHus
OYULLIEHHOW BOAblI C ONTUMAaribHbIM COCTAaBOM MMWHEpanbHbIX COMen C OaTYNKOM
YPOBHSA peareHTa.

* 3almnTa no npesblleHnto paboyero gaesneHus (pene aasneHunsa PO2).
Cuctema MOXeT (PyHKUMOHMPOBATL B OAHOM N3 PEXUMOB:
- Pexxum «MPOU3BOAOCTBO»;

- Pexxum «NMPOMbBIBKA;
- Pexxum «OXKUOAHUE »;

- Pexxum «tABAPUA»;
- Pexxum «OCTAHOB».

HasBaHue Tekyulero pexumma pabotbl CucTembl oTOOpaxkaeTcs Ha gucnnee
KOHTponnepa.

Pexxum «[MPOUN3BOAOCTBO»

B pexume «MPOU3BOACTBO» Cucrtema npomsBoauT AeMUHepPariM30OBaHHYHO
BOAY, NOCTYNaloLlyo B eMKOCTb nepmeara.

AktmBmsauua pexuma «NMPOU3BOLACTBO» npoucxogut npu  BKAKOYEHUN
CuctemMbl M OTCYTCTBUM 3anpeLuaroLlmx curHanoB (OTCYTCTBUS BOAbl, OTCYTCTBUSA
MHrMBMTOpa (ONuMda), HU3KOro OaBfieHUS Ha BXOAE Hacoca BbICOKOro AaBfeHus
M2, BepxHEero ypoBHSA OT MOMMIABKOBOrO BbIKNOYATENHA, YCTAHOBMNEHHOIO B
eMKOCTM nepmeaTa WU pene AdaBneHuss B NvHMM nepmeaTta). B pexume
«MPON3BOOCTBO» OTKpbIT anekTpoMarHUTHbIN knanaH K31, BKNOYEHbl Hacoc-
no3artop (ecnu ycTaHOBIIEH) N HAcOC BbICOKOro AaBneHuns M2.

Pexunm «MPOMbBIBKA»

Aktnmnsauma pexumma «lMNPOMbBIBKA» ocyuiectBndeTca npu  BKIIKOYEHUN
Cuctembl nepepq nepesoaom B pexum «MNPON3BOLCTBO» u npu nocTynneHnn
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Ha KOHTpOMNep CcurHana BepxHero ypoBHA B ©Oake u4ucToM BOAbI, nepen
nepesogomM Cucrtemol B pexum « OXKUOAHUE».

MpoJomknTenbHOCTb NPOMbIBKU yCTaHaBnMBaeTCs 9NEKTPOHHbLIM
KOHTposnepoM — napameTp «Bpemsa npombiBkn A» (cMm. MNpunoxeHune 2).

B pexunme «MTPOMbIBKA» Becb NOTOK BOAbI, BbIXOAAWMA U3 MeMBpaHHOro
MoAyns, HanpasnsieTcs Ha copoc.

Mpn akTMBM3auuK OAHHOIO pexmma OTKPbIBAETCS 3NEeKTPOMarHUTHbIAN KnanaH
npombiBkKM K32 Ha 3agaHHoe Bpemsi. [10 OKOHYaHWW MPOMbIBKM 3aKpblBAETCS
aneKkTpoMarHuTHbIn  knanaH K32 wu Cuctema nepeBoauTCAd B PEXUM
«MPON3BOOCTBO» unu «OXXKNOAHUE».

Pexum « OXKUOAHUE»

AKTMBM3aUUA OaHHOrO peXxuma NpoucxoguT nocrne BbINOSIHEHUSA npoueaypbl
npoMbIBKM MeMbpaHbl B pexume «[MPOMbIBKA» (gnutenbHOCTb — 1-3 MUHYTHI)
NpyY  HanuuMmM 3anpeLuarollero curHana oT MOMfIaBKOBOrO  BbIKMOYaTENS,
YCTaHOBMNEHHOro B EMKOCTM NepmMeaTa unm pene gasneHus B NnuHum nepmearta. B
AaHHOM peXxume BoAa He MOoCTyrnaeT B €MKOCTb nepmeata. 3abop Boabl U3
eMKOCTU BO3MOXeH. [lepeBog Cuctembl B pexum «IMPOU3BOLOCTBO»
OCYLLIECTBNSAETCA MpPM MOMYYEHUN CUrHana HWXKHEro YpPOBHS OT MOMSaBKOBOMO
BbIKITOMATENS €MKOCTU nepMeara unu pene gaBfeHust B NUHUK nepmeara. [ns
npegoTepalleHns  3actamBaHus Bogbl Cuctema nepuoaundeckn  6yger
nepesoanteca B pexum «MPOMbIBKA»: nepuog npomMblBOK 3apaeTcd
napameTpom napameTp «Bpewmsi npombiBkM B», a ANUTENbHOCTb MPOMbIBKM
3agaetcsa napameTpom «lepuog npombiBkn Cx» (cM. NMpunoxeHue 2)

Pexum «<ABAPUA»

AKTUBM3aLMS JAHHOIO peXxunmMa NpPoVCXoauT Mpu:

- NoJNly4eHnn cnurHana o HU3KOM gasrieHnn Ha BXo4de NoBbICUTESIbHOIO HAaCOCa,
- NPEBbILLEHO J0MNYCTUMOE 3Ha4YeHue 3NEKTPONPOBOSHOCTM NepmeaTa;

- MONyYeHNN curHasna o NpPeBbILEHUN JABEHUS Ha BbIXOAEe BbICOKOHAMNOPHOro
Hacoca (onuus);

- MONny4YeHuMn curHana o6 OTCYTCTBUMM WCXOOHOW BOAbI B pe3epByape Wiu
HeJoCTaTOMHOM KONMYEeCTBE peareHTa B pacxo4Hom EMKOCTM go3aTopa (onums).

B naHHOM pexume Boaa Ha BXoA M Bbixod CUCTEMbI HE MOCTyNaerT.

Onsa  nepesoga Cuctembl 13 pexunma «ABAPUA» B pexnm
«MPON3BOOCTBO» BbINONHUTE crnegyoLlee:

- OTKSTKOMUTE KOHTPOMNEP OT CEeTU, BbiTALLUB BUSTKY U3 PO3ETKY;
- MINKBUANPYUTE aBapUUHYKO CUTYyaLMIo;

- ybeauTechb B HanNnn4mMm JOCTaTOMHOrO JaBieHNS Ha BXOLE;

- ybeontechb B HanMymMm pacteopa B 6ake Hacoca-go3sartopa (ecnu yCTaHOBIIEH);
- BKINIOYUTE CUCTEMY B CETb, BCTABUB BUSIKY B PO3ETKY.

Pexxum «OCTAHOB»

AKTUBM3aALMNA OAHHOrO pexumma MpoUCXoanT Npu NepekrtoyYeHnn KHOMOYHOro
nepeksovaTena Ha nepegHen naHenu wkadgpa ynpaeneHus. B gaHHoM pexume
BoJa Ha Bxo 1 Bbixoq CUCTeEMbl He NocTynaerT.
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MpuHyguTenbHbIM ~ ocTaHoB/Myck  CUCTEMbl  MPOU3BOLAUTCH  KHOMOYHbIM
nepeknoyaTenemM Ha nepegHen NaHenu wkadga ynpasneHus: nonoxeHne «BKIT»
- pexnm «NMPON3BOACTBO»; nonoxenne «BbIKIT» - pexxum « OCTAHOBY.

MpuHUMnnanbHas rmapasnunyeckas cxema Cucrembl npueeneHa
B MNMpunoxeHnn 1. BHewHun Bng Cuctembl npuBeaeH ganee. lNpuHumnmnanbHas
rmgpaenuyeckass  cxema Cuctembl € OGAOKOM  MPOMbIBKM  MpuUBEOEH
B NpunoxeHuun 1.
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Mpumeyanue. [MpousBoguTens octaBnseT 3a cobon nNpaBO BHECEHUA W3MEHEHUA BO
BHELUHWIA BNA, pacnosfioXeHne KOHTPOSbHbIX NpMBopoB 1 opraHoB ynpaeneHus Cuctemsol, He
BNUSIOLLME Ha 3asBMNEHHbIE XapaKTepUCTUKMN.

6 TpeboBaHusi K MOHTaXy Cucrtemsbl

MoHTax 1 nogkntodeHne CuctemMbl K KOMMYHUKAUMAM LOOSMKHbI BbINOMHATLCS
cCepBUCHOW  cnyxbom  npousBoauTENs UM OpyrUMM  crnieyuanucramu,
cepTnduunpoBaHHbIMUK AN NpoBeaeHuss nogodbHoro Buaa pabor.

[MomelleHne, B KOTOPOM pasmeliaetca Cuctema, AOMKHO YOOBMETBOPSTb
TpeboBaHnam CHuIT gnga npomM3BoACTBEHHBIX MOMELLLEHUMN.

Cuctema He npefHasHayeHa NS 9KCnsyatauuum Ha OTKPbITbIX MoLliagKax.
Cuctema gormkHa HaxoguTbCHa BOANM OT MCTOYHMKOB €4KUX McnapeHun (KUCnoT,
LLlesioyen, pacTBopuTenen 1 T.n.), CNocobHbIX BbI3BaTb KOPPO3UIO U NOBpeXaeHME
KOMNOHEHTOB cuctembl. Cuctema He [oSfmKHaA MOHTMpOBaATbCA pPsgoM  C
MCTOYHMKaMM Tenna (anekTpoHarpesaTesibHble Npubopbl, BogoHarpeBaTesnbHble
npubopbl).He gonyckaeTcsi BO34eCTBME HA CUCTEMY aTMOCKEPHbIX ABNEHUN
(ocagku, nepenagbl TemnepaTyp, TEMNNoOBOE U3MydYeHUne OT OTOMUTESTbHbIX
YCTPOWCTB U NpsiMble COSTHeYHble ny4n). KnumaTtuyeckoe mncnonHeHme YXJ14.2
cornacHo NOCT 15150 (npegHasHayeHa Onsa aKcnnyatauuMm B OTansvBaeMblX
NnoMeLLeHunsix ¢ TemnepaTtypon ot + 2 oo + 40° C 1 OTHOCUTENBHOWN BNAXXHOCTHIO
He bonee 75 %).

Bo3ayx paboyelt 30HbI HE AOMKEH COAEPXaTb MapoB arpecCuBHbIX BELLECTB,
B3BELLEHHOW MbINN U BONMOKHUCTbLIX BELLLECTB.

[ns pocTyna K CUCTEME C LENbd PEMOHTA U CEPBUCHOrO 0BCHyXMBAHUS
AOMKHbI BbITb 0becneyeHbl 3a30pbl 4O CTPOUTESNbHbLIX KOHCTPYKUWIW: cripaBa unm
cnesa - He MmeHee 500 MM, cBepxy - He MmeHee 300 mmM. [1ns1 3aMeHbl MeEMBPaHHbIX
anemeHToB 6e3 gemoHTaxa Cuctembl gormkeH ObiTb obecrnevyeH BEpXHUA 3a30p
[0 CTPOUTESbHbIX KOHCTPYKUNN He meHee 1200 mm.

[MapameTpbl 3NEKTPUYECKON CETU, K KOTOpOoW noakrtodaeTtcss Cuctema, AoMmMKHbI
cooTBeTCcTBOBaTb TpeboBaHMsM, MpuMBEOAEHHbIM B pasgene 3 HacTosIWero
PYKOBOACTBA.

KayecTBO nutatowen Boabl U AaBMEHWE B CUCTEME BOAOCHADXKEHUSA AOMMKHO
COoOTBETCTBOBATb TpeboBaHuAM, npuBedeHHbIM B pasgene 3 HacTosLwero
pykoBOACTBA. MogBogdawme wn  oTBogsWwMe  TpybonpoBoAdbl  OOSTKHbI
COOTBETCTBOBATb MECTHbIM TpeboBaHUsAM 1 obecneymBaTb HEOOXOAUMBIN pacxon
nuTarowen BoAbl M OTBOA KOHLEHTpaTta B KaHanudauuo. KaHannsaunoHHbIN
cbpoc pOomkeH ObiTb BLINOIHEH C «pas3pbiBOM CTPyM» NMOO OCHAaLLEH
rmopo3aTBoOpoM W obpaTHbIM KfanaHoM Ans npefoTBpaweHnsa nonagaHus
BHELUHEro CToka B CUCTEMY.

NMPUMEYAHUE: HacTtosaTenoHO pekoMeHOyeTCcs  BbIMOMAHATL — TPYOHyH
pasBoaKy JIMHUM  4YUCTOW BOAbl W3  KOPPO3MOHHO-CTOMKUX MartepuaroB
(monumepHble TpyObl (nonuatuneH, MNBX, nonunponuneH n T.n.)) BO nsbexaHune
3arpsisHeHnst BOAbl MPOaYKTaMn KOppOo3unm.

Cuctema B obsa3aTenbHOM rnopsagke OOMKHa BbiTb yKOMMiekToBaHa 6bakom ang
OYMWEHHOM BOAbl (B KOMMSIEKT TMOCTaBKkM He BXOAWT) HaMOPHOro Wnu

15



HakonuTenbHoro Tuna. Pabounn o0bem 6Gaka onpegensieTcss cornacHo
npounssoanTenbHOCTN CUCTEMBbI TakumMm 06pa3om, YTOObl NPOAOIKUTENBHOCTL Ero
3anonHeHna (OOCTUXKEHUS BEPXHEro YPOBHS) cocTasrisna He MmeHee 30 MUHYT.
MaTepmnan 6aka posfmkeH obragaTb XMMUYECKOM CTOMKOCTbHO K ASIUTESNIbHOMY
BO3OENCTBMIO BOAbl (HepXaBetlwas cTanb, nnactuk). bak ycTtaHoBUTL Ha
MWHUMAaSIbHOM pPaccTosiHUM OT CUCTEMBI.

B Gake ouunweHHON BOAbl HAKOMUTESbHOrO TuUna AofmkeH 6biTb CMOHTUPOBAH
NonSiaBkOBbIN [OaTyYMK YPOBHSA WM WMHOE YCTPOMCTBO, obecnevymBaroiee npu
OOCTUXXEHUM BEPXHEro YpOBHA BoAbl nepefadvyy Ha kKoHTponnep Cwucrtembl
penenHoro curHana Tuna «CyXOW KOHTakT, H/o». [lpn wucnonb3oBaHuu Oaka
OYMLLEHHOM BOAbl HAMOPHOro Tuna (rMAPOAaKKYMynsaTopa) [AaHHbIA CUrHars
nocTtynaeTt c perne AdaBfieHUd, KOTOPOoe AOSMKHO OblTb CMOHTUPOBAHO Ha NUHUMU
nepmMeara.

BHAMAHMUE: lMpn mncnonb3oBaHMM HANoOpHOro 6aka O4YMULEHHOM BoAbl
paboyun nepenan AaBrieHUs1 HA MeMOpaHaxX yMeHbLUaeTCA Ha BeNIMYUHY
AaBrieHMa BoAbl B Oake, BCreAcTBME 4Yero yxXyAlakTCs XapaKTepUCTUKM
Cucrtembl N0 NPOM3BOAUTENIBHOCTU U Ka4eCTBY OYMULLEHHOMN BOAbI.

B cnyyae Cuctemsbl y3na 4o3mpoBaHus MHrMbuTtopa, AnvHa fMHUKM BCacCblBaHWUS
Hacoca-go3aTtopa He JomkHa npesbiwaTtb 1,5 M.

Cuctema moxeT paboTaTb Kak B aBTOHOMHOM peXmme, Tak U COBMECTHO C
BHELLUHUM OCBETSIUTENbHO-COPOLMOHHBIM MM MOHOOBMEHHBIM UbTPOM. [1pu
COBMECTHOM paboTe ¢ punbTpoM Heobxoanmo obecnevnTb NosIBIEHNE BHELLHETO
CurHana pereHepauun unbTpa. McnonHeHWe BHELLWHEro curHama — «CyXowu
KOHTakT». [lpn pereHepauum unbTpa — KOHTaAKT pas3oMKHYT. [logknioyeHue
CUrHana K cucTemMe npou3BeCTM B COOTBETCTBUM C pPeKoMeHZaumsamu Mo
9NEKTPONOAKMIOYEHNIO KOoHTponsepa (cM. [MpunoxeHne 2) uU 3nNeKTpU4eCcKon
cxemomn (cm. MNMpunoxeHue 3).

BHAMAHUE: Bce ocmoca npoxoadutr onpeccoBky. [lepea nyckom
npoBepTe repMeTUYHOCTb Pa3beMHbIX COeAUHEHUN U CIIUBHbIX 3arfyLuek.

BHAMAHME: lNepen nepBbIM NYCKOM BbINOSIHUTb Npoueaypbl NPOMbIBKU
MeMOpaHbl U 6aKa ouYnLLEeHHOW BOAbI COrnacHo TpeboBaHuaM pasgena 7.

BHUMAHUE: lNpousBoauTenb He HeceT OTBETCTBEHHOCTU 3a YyuepoO,
NMPUYUHEHHbIA MOKynaTen WM TPeTbMM CTOpPOHaM MO MNpPUYUHE
HEeCOoOTBETCTBUA MOHTaXa CuctemMbl TpeboBaHMAM, YyKa3aHHbIM BbiLUe.

[nsa otbopa npob UcxoaHOM BoAbl ANs aHanu3a nepen CUCTeMON OOIMKEH ObiTb
YyCTaHOBINEH KpaH npobooTbopHMK. [lpn HECOOTBETCTBUM WCXOLHOM BOAbI
NPOEKTHOMY aHanu3y BbISICHATE MNPUYUHY W/WNW  MPOKOHCYINbTUPYATECH C
NOCTaBLUNKOM CUCTEMBI.

7 MoHTax Cucrembl

BHAMAHUE! Ecnu paBneHne B ceTU BOAOCHabOXeHUA npeBbllIaeT
AaBrieHue, yKasaHHoe B pasgernie 3 HacTosiWero pykoBOACTBa, nepen
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CUCTEMOU [OMNOJSIHUTENIbHO AOMKeH OblTb YCTaHOBJIEH pPeAYKUUOHHbIN
KnanaH.

Cuctema MOHTMpPYETCS Ha POBHOM , TBEPAOW MOBEPXHOCTM B OTansnBaeMom
noMeLleHnn ¢ TemnepaTypon Bosgyxa He Hmke +5 °C u He Bblwe +40 °C. [Npu
HeobXoaANMOCTN BbICTaBbTE CUCTEMY B FOPU3OHTANIbHOM MOSIOXKEHUN C MOMOLLIbIO
YPOBHS.

[MoaknunTe CUCTEMYY K NTIMHUN BOAOCHADXeHMs, npucoeanHue Tpybonposos K
3anopHoMy kpaHy K31, ycTaHOBNEHHOMY Ha BXO4€ KapTPUAXKHOro npeadunbtpa
Pr1.

[MoacoeauHUTe OpPEHaXKHYK NMHMIO K Bbixoay «[Hepax» M noaBeauTe ee K
KaHanusaumm (ns3beramte CONPUKOCHOBEHUA TPyO C MOBEPXHOCTbKO BOAbI B
KaHanM3aunmoHHOM Komnogue, T.K. 9TO MOXET MPUBECTM K 3acacblBaHUIO MPSI3HOM
BOAbl N BakTepmnanbHOMY 3apaeHUto MeMOpaHHbIX 3N1IEMEHTOB).

OCHOBHafl INWHMA YUCTOM BOAbl AOMKHA ObiTb MNOAKMYeHa K  JUHUK
noTpebneHus B ToYke nocne Bbixoay «llepmeat».

BHUMAHUE! HoBas cuctema noctaBnseTcA 6e3 YCTaHOBJIEHHbIX
dunbTpyrowmx 3anemeHToB UM MembpaH. He 3anyckaumte cuctemy 6e3
YyCTaHOBJIEHHbIX MeMOpaHHbIX 3fieMeHTOoB!!!

YCTaHOBUTE HOBbLIA CMEHHbIN (PUMBLTPYIOLLUA INEMEHT 5 MKM B KapTPUOKHbIN
dunbTp npegounctkn Prl (ecnu oH He Bbin ycTaHoBreH, cM. N.8.11 HacTodALero
pykoBocTBa). MembpaHHble 3aneMeHTbl Takke OOMKHbl ObITb YCTaAHOBMEHbI B
HanopHble Kopnyca (cM. N.8.12 HacTosLWEro pykoBoACTBa).

ObecneybTe MOAKNKOYEHNE CUCTEMbI K WMCTOYHUKY anekTtponutaHuma (220B
50ly), yunTbiBas Npyn 3TOM OBLLYIO MOLLHOCTbL, NOTPEbNAeMyo CUCTEMOWN.

[MoaknounTe K CUCTEME MNOMNMaBKOBbIA AaTyuk/gaTynkm ypoBHA (ans 6aka
OYMLLEHHOM BOAblI HaKOMUTENbLHOrO TWUMNA) WNU pene paaeneHus (onsa 6aka
OYMLLEHHOM BOAbI HAnopHoro tvna). MNogknioyeHne NPomMs3BECTM B COOTBETCTBUM C
pekoMeHZauMs MM No 3SIEKTPOMNOAKIIYEHMI0 KOHTposnepa (cMm. Npunoxernune 2,
«Cxema anekTpuyecKkux NMoAKMYEHNN KOHTPOMepay) U anekTpuyeckon cxemom
(cm. TlMpunoxeHne 3). HaCTPOWKM KOHTPONS YPOBHA (rMcTepesnuc mexany
BKNOYEHNEM U BbIKNtoyeHneMm CuctemMbl) U MHTEHCUBHOCTL pasbopa nepmeara
noTpebutenem OOMKHbI obecrneymBaTb YacToTy BKNoYeHnss Cuctemol He bonee 3
pa3 B yac.

NMPUMEYAHMUE: Ecnn no Cucrembl NCcnonb3yTcs PuUnbTPbLI
npeaBapuUTenbHON OYUCTKM (YrofbHbIA, OCafo4vHbIn, obesxenesmBaTtesib U T.M.),
A0 BBOLA CUCTEMbl B 3KCMryaTauuio OHW OOSMKHblI OblTb Haasnexawmm obpasom
NPOMbITbl B COOTBETCTBUN C OPUrMHANBbHBbIMU NHCTPYKLMUSMMU.

NMPUMEYAHUE: Tllepen nepBbiM 3anofiHEHUWEM HAKONUTENbLHOM EMKOCTU
OYULLEHHOM BOOOM (€Cnv TakoBasd UMeeTcs), NpoBecTn ee AesuHdekumo. Ons
aToro Heobxoammo 3anonHutb ee 0,05-0,1% pacTBOpOM runoxsiopuTa HaTpus
nnéo 1,0-2,0% pacTBOpOM Nepeknucu sBogoponaa, gaTb nocrtoaTb 1-2 yaca, nocne
Yyero CnMTb PacTBOP U TLLATENbHO MPOMbLITh €€ OYuLLEeHHON Boaon. be3HanopHas
€MKOCTb [0JKHa OblTb CHabXeHa KpPbIWKOW C repMeTUYHbIM YNNOTHEHUEM W
AblXaTesibHbIM KrnanaHoM Ans TOro, 4Todbl UCKMKYUTL KOHTAKT C BO34YyXOM U
n3bexaTtb DakTepmnanbHOro 3apaxeHusl.
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8 CXxeMbl KOHTPONS U perynupoBaHus

TexHonornyeckas cxema Cuctemsl, npuseaeHHas B MpunoxeHun 1, BKoYaeT
B ce6s pyHKLMOHAMNbHYIO CXEMY KOHTPONS U perynnupoBaHus.

KoHTponb napamMeTpoB, perynMpoBaHuWe, MepekrnioYeHne pexmmoB paboThbl

Cuctembl npon3BoanTcs cnegylwmmm KOHTPONbHO-U3MEPUTENbHLIMN
npudopamu:
Tabnuua 3
Mos. HaumeHoBaHue KoHTponupyembin napameTp, PyHKLUSA
MH1 MaHomeTp HasneHune nocne dpunbTpa TOHKON OYUCTKU
MH2 MaHomeTp [aBneHne oo meMbpaHHbIX MoayNen
PO1 Pene pasnenus KoHTponb gaBneHus Ha BXo4e B CUCTEMY
MH3 MaHomeTp [aBneHune nocne memoOpaHHbIX MOgynemn
PT1 PoTtameTp Pacxog nepmearta «Peuukn»
PT2 PotameTp Pacxopg cbpoca B gpeHax «KoHUEeHTpaT»
031 JaTtunk NHOonkauma anekTponpoBogHOCTHU
9MEKTPONPOBOAHOCTH
PT3 PotameTp Pacxon peuunkna «llepmeat»
Onuun
KK1 MonnaBkoBbIN [MepekntoyeHne CUCTEMBI B PEXNM
nepeknoyaTenb «OXKVNOAHWE» nnn «MPOUN3BOOCTBO»
P02 Pene paBneHus 3awuTta Cuctembl OT NpEBLILLEHNS
AaBIiEHUS1 HA BbIXO4E BbICOKOHAMOPHOIO
Hacoca
M1 HosaTtop nHrmbutopa nnn | [losmposka nHrméutopa mnm
peMUHepPanM3auMoHHOro | peMnHepanuMsaumMoHHOro pacteopa
pacTBopa, AaT4YuK YPOBHS
pacTBopa peareHTa

6.3 PacnpeneneHue NOTOKOB BOAbl, @ TaKKe UX perynmpoBaHue npounsBoauTCs

npuv nOMOLM 3arnopHOW W perynupyrowen apmartypsbl,

npmuBegeH HMxe:

nepeyeHb KOTOPOW

Tabnuua 4
Mos. HanmeHoBaHue n mecto Cucremol
K391 BxogHOM anekTpoMarHUTHLIN Knanax
K32 ONEeKTPOMarHUTHbLIW KnanaH ruapaBfiv4eckon NpoMbIBKN
BP1 PerynupyroLnm BeHTeNb AN peryfiMpoBKM NOTOKa peuurkna
(ecmpoeH 8 pomamemp peyukna PT1)
BP2 Perynupylowinn BeHTeNb ANA perynmpoBKU NOTOKa KOHLEeHTpaTa
(ecmpoeH 8 pomamemp KoOHUeHmpama PT2)
BP3 KnnHoBas 3agBuka onsa perynupoBKM NOTOKAa Mocre Hacoca
KO1 O6paTHbIN KNnanaH Ha NIMHUK peunkna
KO2 Ob6paTHbIf KnanaH Ha NIMHKMK nepmeara
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9 [MepBbIN NYCK, perynupoBaHue n oCTaHOB

7.1Tlepeg nepBbiM rnyckoM Cuctembl criegyeT BHUMATENlbHO OCMOTPETb
cuctemy n ybeanTbca B UCNpaBHOCTU, paboTOCNOCOBHOCTN N FOTOBHOCTU K MYCKY
BCEX VY3M0B W coefuvHeHun. [lpoBepuTb HaLEXHOCTb UKcauMn LUSIaHroB,
coeuHeHun, ybeanTbCcs B OTCYTCTBUKN NepernboB n cKkpyumBaHum Tpyobok, Opyrmux
NoBpPEXOEHNN.

7.2YCTaHOBUTb HOBbIV (PUIBTPYIOLLNA SNIEMEHT B KAPTPUIKHOM MEXaHUYEeCKOM
dunbTtpe OI1 (cm. pasgen 8, n.8.11).

7.3YCcTaHOBUTbL MeMOpaHHbIe arieMeHTbl B Mogynu (cM. pasgen 8, n.8.12).

7.4T1oOKNIOYUTL  CUCTEMY K  3EKTPOCETM U CEeTU BOLOCHADXEeHUs C
napamMmeTpammu, cooTBeTcTBytowmnmu Pasgeny 3.

7.5T1naBHO OTKPbLITb KpaH Ha NUHUK ncxogHon Boabl K31 (yooctoBepbTeCh, YTO
dunbTpbl NpeaBapuTeribHON OYUCTKN 3anoSfTHEHbl BOLOW, TLATENbHO NPOMbIThI U
BBeAEHbl B pPexum unbTpaunmn) M 3anofiHUTb KapTPUOKHbIA MeXaHU4eCKUm
dunetp Ol BOOOW, CTpaBnMBaa BO34yX C MOMOLLBIO BO34YLIHOMO KnanaHa,
YCTaHOBJIEHHOIO B BEPXHEN TOYKe Kopnyca unbTtpa Prl.

7.6 OTKpbITb B yKa3aHHOM NOPSAKE BEHTUMN:

- no3. BP3 — KnnuHoBas 3agBukka (OTKpbITb Ha 1/2);
- no3. BP1 - PerynupoBka «Peunkny;

- no3. BP2 - PerynupoBka «KoHueHTpaT».

Paboyee gaBneHue npu 3TOM MOXET BapbupoBaTbCs B npegenax oTr 7,0 go
10,0 6ap B 3aBMCUMMOCTM OT BENWYUHbI BXOAHOrO AaBfeHusi, TemnepaTypbl U
obLuero conecogepxaHunsa soabl. B aTom cnyyae npuopuTeT 3a ruapaBnnyeckumm
HacTponkamu, T.e. ycTaHaBnuaatTcsa Tpebyemble pacxodbl, a He JaBreHNe.

BHUMAHUE! KaTteropuyecku 3anpewaetcsa 3aKpbiBaTb BeHTUNb BP2
n/vunn KpaH Ha NUHUM KOHUeHTpaTa /KpaH 3anopHbin K32/ Bo Bpems pabdboTbl
Cucrtembl. 3TO MOXeT MPUBECTU K BbINageHU coJfieM Ha MeMOpaHax,
YNNOTHEHNIO MaTepuana MeMmopaH ¢ HeobpaTUMbIM yxyAlueHMeM padounx
XapakTepUCTUK, a TaKxkKe K neperpeBy 3fieKTpoaBuUraTtesnia Hacoca U NnosioMke
TpybonpoBOAOB NMNHUU KOHLEHTpaTa.

7.73anutb paboumin pacTBOop WHIMGUTOpPa B pPaCXOOHYHO EMKOCTb (ecnu
ncnonbadyetcs). NepeBeCTn KHOMOYHLIN MNepeknovaTenb Ha nepeaHen naHenu
Wwkadpa ynpasneHua B nonoxeHue «BblKJl». NogaTe HanpsxeHne Ha cucTemy.
YcTaHOBUTbL Ha KoHTposnsepe Bpems npombiBkM «A» (Npu  3anycke, npwu
3anonHeHun 6aka wunM BHELWHEM OCTaHoBe) paBHbIM 99 cek unu 6onee (cm.
MpunoxeHwne 2). NMpoBepuTb OCTanbHble HACTPONKN KOHTpoepa.

7.8MNMopgatb nuTaowee HanpskeHne Ha kKoHTponnep Cuctembl, OnNs 4ero
BOTKHYTb BUIKY B PO3ETKY U BKNOUMTE OBLMIA aBTOMAT B 3nekTpuyeckomMm Bokce.
[Mpn oTCcyTCTBUM 3anpellaroLllero curHana oT perne Huskoro pasneHna PLO1
KOHTponnep aBtoMatudeckn nepesoantcs B pexunm «[MPOMbBIBKA» 3aTtem, no
MCTEYEeHUD 3agaHHoro BpemMeHu, B pexum «[MPON3BOLACTBO». [lpu
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HeobOXxoaAMMOCTN OTperynupoBaTb [AaBrieHne cpabartbiBaHua PL1 (BepxHun u
HWXHWI MOpPOorun).

Boga noctynaet Ha Bxog Hacoca M2.
[MpokoHTpOoNupoBaTb, 4YTOOLI paboynmn  Hacoc
3anonHunca BOOOW, Ons 4Yero CHATb (ocnabuTb) ]
pe3b0O0BYHO 3arnyLlKy B rofloBHOM 4YacTu Hacoca U
AoXOaTbCA MNOMHOrO BbITECHEHUA BO3dyxa W3
Hacoca. [locne 4yero cHoBa 3aKpyTUTb 3arfyLuKy.
No3BonuTb cucteme 3anonHUTbLCS BOJOW.
YaocToBepuTbCs, 4YTO CUCTEMA  3anofiHUNach
BOOOW N BeCb BO34yX OblN BbITECHEH U3 CUCTEMDI
(MoToOK BOAbI, NOCTYNaOLWMA B KaHanuM3auuto, crarn
Npo3payHbIM). YCTaHOBUTL Ha KOHTpornnepe Bpewms ﬂj ::ﬂ

©

NPOMbIBKM «A» (Npu 3anycke, Npu 3anosiHEHUM
Baka unu BHelwHeM ocTaHoBe) paBHbiM 10 cek.

—

7.9lpoBecTn nepesarpysky CUCTEMbl, HaxaB Ha KHornky «COpoc Asapumny,
poxaateca Bbixoga Cuctembl B pexum «NMPOU3BOLCTBO». [lpousBectu
rmapasnmyeckoe perynmposaHme CUCTeMbl, KOTOpPOE 3akni4yaeTcss B HAaCTPOUKe
3aJlaHHbIX 3Ha4YeHNN JaBIIEHUN N PpacxodoB.

Perynupyrowmnmmn seHTunamum BP2, BeHTUnem B potameTpe KoHueHTpaTta PT2 u
BeHTMNemMm BP1 B potameTpe peunkna PT1 no nokasaHusam potameTpos PT1, PT2
n PT3 ycTtaHOBUTL 3Ha4YeHMe BENUYMH pacxoda peumkna, pacxoga KoHueHTpaTa u
nepmeara, COOTBETCTBEHHO, coOrfiacHo Tabnuue 1; npu 9TOM [aBreHne B
MembpaHHOM moayne (MaHomeTp MH2) He OOMKHO nMpeBbllWaTh 3HAYEHUN,
yKkasaHHbIX B Tabnuue 1 (cMm. pasgen 3).

7.10BbIinonHnTb Npouenypy NpombiBkKM CUCTEMBI U1 €MKOCTU OYULLLEHHOW BOAbI:
B TedeHue 1 4aca NpombITb MeMOpaHy OT OCTaTKOB KOHCEPBMPYIOLLEro pactaeopa,
cbpacbiBas nepmeaTt U KOHLEHTpAT B KaHanusaumio.

7.11Ecnn uncnonb3yeTcs eMKOCTb Af1s1 OYMLLEHHOW BOAbl MOCHe MNPOMbIBKU
MemMOpaHbl BbIMOMHUTE MPOMbIBKY €MKOCTU repmearta C Uenbio yaaneHus
BO3MOXHbIX OpraHN4YeCcKmxX 3arpa3HeHuni, 3anaxos U. T. 4. (cMm. pasgen 4).

NMPUMEYAHUE: B crnydvae HanMyus noakaymBatoLLEero Hacoca,
YCTaAHOBNEHHOrO NOCIie eMKOCTM nepmMearTa, HacoC NPOMbIBaTb OOAHOBPEMEHHO C
€MKOCTbIO.

7.12HacTtpouTb Hacoc 4O3MPOBaHNA NHIIMOUTOpPA (€Crnn NCNOoMb3yeTcs).
Mocne atoro CuctemMa siBNSETCS rOTOBOM K MCMOSIb30BaHUIO.

NMPUMEYAHMUE: lNocne BeBoga Cuctembl B 3KCnfyaTauuilo M BbIXOOa €€ Ha
pabouunn pexum sanuwmnte paboudne napameTpbl CUCTEMbI, MOMNYYEHHbIE B X04€e
nycko-HanagoyHolx pabot, B Tabnuuy (cm. [lpunoxeHune 6). OTM AdaHHble
HeobxoauMbl ANS MNaHMpoBaHUs pernamMmeHTa obcnyxmsaHna Cnucrtemsl.
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10 AkcnnyaTtauua n TexHu4yeckoe obenyxumsaHme Cuctemol

3AMNPELWLAETCA BbinonHeHne nobbIX BMAOB paboT no oGCnyXuBaHUIO,
PEMOHTY, O4YMUCTKe, nepemelieHU0 CucteMbl UNU ee AONONIHUTENbHbIX
arperatoB (¢punbTpoB, €MKOCTM ANA OYULWEHHOM BoAbl M T.A4.) Ha
paboTalowen cucteme, NOAKMNKYEHHOM K CUCTeMaM BOAO- W
3NEeKTPOCHabXeHuS.

BHUMAHUE: KomnaHua — u3rotoButenb He HeceT OTBETCTBEHHOCTU 3a
ywepO, NPUYMHEHHbIN NOKynaTtesilo UMM TPeTbMM CTOPOHaM MO NpPUYUHE
HeBbINOJIHEHUS OaHHbIX TpeboBaHUM

8.1Mpn akcnnyataumm Cuctembl cnegyetr CTPOro  npuaepXuBaTtbecs
HacTosiwero PykoBoacTea n obwmx npaBun TexHnkn 6esonacHocTu npu paboTe ¢
9NeKTpoobopyaoBaHMEM.

8.21pn akcnnyataunn Cuctembl Heobxogumo obecneunTb ee paboTy npu
HOMMWHArbHbIX 3HAaYEHUSAX AAaBfEHNS U pacxoda B COOTBETCTBUM C BENMYUHAMMU,
NPUBEAEHHBIMN B TEXHUYECKUX XapakTepuctukax (cm. pasgen 3), a Takke
becnepeboriHoe anekTponuTaHume. OBecneuYnTb COOTBETCTBUE XapaKTepPUCTUK
BoAbl TpeboBaHnamM Tabnuubl 1.

8.31pn perynupoBaHnn napameTpoB CUCTEMbI OTKpbIBaTb W 3aKpblBaTb
perynupyrowime BEHTUNN HeobxoaAMMoO nocTeneHHo. Pe3koe OTKpbITUEe wunu
3aKpbITUE BEHTUNEN MOXET NPMBECTU K NoBpexaeHnto CUcTembl.

8.4 PerynsapHo, He pexe 4yeM 2 pasa B MecsiL;

- KOHTpPONMPOBaTb COOTBETCTBME MOKA3aHMW MaHOMETPOB U POTaMETPOB
3aJaHHbIM 3HAYEHUAM;

- OCYLLUECTBNATb MNPOBEPKY rEPMETUYHOCTM COEOUHEHUN, LIENOCTHOCTb
anemeHToB Cuctemsl;

- KOppeKkTUpoBaTb OTKpbITME Gannaca [AOna [AOCTMXKEeHUs Tpebyembix
napameTpoB paGoTbl CucTeMbl B cnyy4ae W3MEHeHWs TemnepaTypbl W
cornecoaepxaHusi UICXoAHOW BOAbl;

- NPOBEPATb HanNMuMe pacTeopa UHrMbuUTopa B EMKOCTU CTaHUUK SO3MPOBaHNSA
MHrMBuTOpa (ecnu ncnonb3yeTcs);

- MpOBepsTb HACTPOMKM CTaHUMW  O03UpPOBaHUA  UHrMbutopa (ecnu
ncrnonb3yeTcs).

8.5 [1ns koHTponsa paboTel Cuctembl TpebyeTtcsa BegeHne «Paboyero xypHana»
(cm. MNpunoxeHue 6), B KOTOPOM (PUKCUMPYHOTCSA NapamMeTpbl paboTbl CucTeMsl.

8.6 CBOEBpEMEHHO NPON3BOAUTL 3aMEHY KapTpuapka MexaHn4eckoro ounbTtpa
®l1 no mepe 3acopeHus Npu yBenuyeHun nepenaga gasneHnsa Ha dpunbtpe Ap>
1,0 bap.

8.7 Nepunoanyeckn, 1-2 pasa B rod, MNpoOBOAUTbL OYUCTKY MMOBEPXHOCTU
anekTpoga pfaTtyuka anektponpoBogHocTn [031. [Ona 9TOro 3arpA3HEHHbIN
anektpon BblaepxmBatoT B 10% pacTtBope CONSAHOM KUCMOTbl B TeYeHue OBYX
MUHYT, Nocrne 4ero TwaTenbHO NMPOMbIBaOT YNCTOM BOAOW.
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8.8 MNepunoanyeckn, 3-6 pas B rog, ANs BOCCTAHOBIIEHUA 3KCMSyaTaUMOHHbIX
xapakTepuctnk Cuctembl HeOOXOANMMO NPOU3BOLUTL PeareHTHY (XMMUYECKYH)
NPOMbIBKY MeMOpPaHHbIX 3fIEMEHTOB B Crly4vae:

- CHWXeHust npousBoguTenbHocTn Cuctembl Ha 10-15% no cpaBHEHUIO C
HOMMWHaNbHON NPOU3BOANTENBHOCTbIO;

- yBenu4yeHue anekTpornpoBogHocTM nepmeata Ha 10-15% no cpaBHeHUO C
MCXOOHbIM 3HA4YeHWEM, MPU HEU3IMEHHOM 3HAYEHUM ISNEKTPOMNPOBOAHOCTU Ha
BXO[e€;

- yBenu4yeHue nepenaga faeneHus Ha membpaHHom mogyne Ha 10-15% no
CPaBHEHMIO C UCXOOHbIM 3HAYEHNEM.

8.9PeareHTHaa npomMbiBKAa MeMOpaHHbIX 9f1eMEHTOB MNPOU3BOAUTCA C
NOMOLLbIO creumanbHoro 6noka npombiBKM (MprobpeTaeTca OTAENbHO) UM B
CEpPBUCHOM UEHTpe Ha creuuwanbHon cucteme. K npoueaype npoMbIBKU
MeMOpaH pekomeHayeTcs npuBneKkaTb cneuuannsnpoBaHHbIe
KOMMeTeHTHble opraHu3auumun. [locne npombiBKM unn CuctemMbl MemOpaHbl,
npolwegwen XMMMYecKyto NPOMbIBKY, BbIMOMHUTL NPOMbIBKY B cocTaBe CucTembl
cornacHo n. 7.10. MNpoBepuTb nokasatenu pabotel CUCTEMBI U OTPErynmpoBaThb
NOTOKK cornacHo n. 7.6, ecnu TpebyeTcs.

B cnyyae, koraa nocrne XMMUYECKOW MPOMbIBKM HE yOaeTcs BOCCTAHOBUTb
aKCnnyaTaUMOHHbIE XapakTepUcTukn CuctemMbl, MEMOpPaHHbIV aNeMeHT TpebyeTcs
3aMEHUTb.

8.10Bo wusbexaHne  MUKPOOMOMOrM4ecKoro 3apactaHna  MemMbpaHHbIX
anemeHToB Cuctema gorkHa pabotaTb He MeHee 1 yaca B feHb. B crniyvae
oxmngaemoro npoctoa Cuctembl 6ornee AByx Hepenb TpebyeTca Xumudeckas
KOHCcepBauns meMbpaHbl 06paTHOro ocMmoca.

[Mocne packoHcepBauun BbINOMIHUTL NPOMbIBKY corniacHo n. 7.10. [MpoBepuTb
nokasatenu pabotbl CucTemMbl U OTPErynuMpoBaTb MOTOKW cornacHo n. 7.6, ecnu
TpebyeTcs.

BHAMAHUE! He ponyckaetcs noctynfneHuWe B CUCTEMYy BOAbl C
KOHUEeHTpauuen cBoboaHoro xmnopa, npesBbiwarwen 0,1 mr/n (B obxon
yronbHoro ounbTpa), T.K. 3TO MOXET NPUBECTU K pa3pyLUeHUI0 MeMOpaHbI.

8.11[ns 3ameHbl kKapTpuaxa dounbTtpa POrl:
OTKNIOYMTb CUCTEMY OT CETU 3NEKTPONUTAHUS.
[MepekpbITb Nogavy BOAbl U CTPaBUTb AaBlIEHUE.

OTkpyTMTb KONOY unbTpa, CHATbL e€e, u3beras nonagaHuMss BOAbl Ha
obopynoBaHue, Haxogsuleecs nog ounbTPoMm.

4. BblHYTb cTapblli KapTpuUaK, 3aMeHUTb €ero HOBbIM W MPUKPYTUTH Konby
dunbTpa.

BHUMAHUE! He npeBbIiwante ycunue 3aTsXXK1 2 Kr-M.
8.12[ns 3aMeHbl MeMBpPaHHOro anemeHTa:

1. OTKMOYNTb CUCTEMY OT CETU NEKTPOMNUTAHUS.
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MepekpblTb Nogayvy Boabl U COPOCUTL AaBMEHME B CUCTEME.

3. OtcoeguHnTb MeMbpaHHbIn MOAyNb OT TPyOONPOBOAOB Ha JIMHUAX NoAauvun
BOAbl, BbIXO04a KOHLEHTpaTa 1 nepmeara.

OcBoboanTb XOMYTbl N CHATb MEMBpPAHHLIN MOLYIb CO CTaHUHbI.
CHATb KOHLEBbIE KPbILLKKM MeMBpaHHOro Moayns.

6. M3Bneyb ucnonb3oBaHHYO MeMbpaHy B HanpaBneHunm noToka BoAbl (MO
cTpenke). NpoTonkHyTb MemMOpaHy CO CTOPOHbI NOABOAA BOAbI U 3axBaTblBas,
BbIHYTb C MPOTMBOMOSIOXKHOM CTOPOHbI.

7. lpomonTe OTKPbITbIN MeMOpaHHbIA KOpMyC 4YMCTOM BOAOW ANSA yAaneHus
necka u MHOPOLHbIX BELECTB, MPUCYTCTBYIOLLMX B KOpryce.

lMpumeyaHue: ecnu TpebyeTcss OOMONHUTENbHasi O4YUCTKa, caenanTe
crneumarnbHbIl TaMNOH Tak, 4YToObl AMameTp 3TOro TammnoHa COOTBETCTBOBAs
BHyTpeHHeMy guameTpy kopnyca. CmouuTe TaMnoH B pacTeBope
rnvuepuHa/sogbl (50% no ob6bemy), MOMeCcTUTe TaMnoH B KOPMyc U OBUrante
ero Bnepe-Hasag oo Tex nop, noka MembpaHHbIN KOpnyC He CTaHeT YUCTbIM U
CMasaHHbIM.

8. BcTtaBuTb HOBYWO MemOpaHy, cobniogas HanpaeneHue notoka. lNomecTtute
nepeaHiol CTOPOHY MeMBpPaHHOro arnemeHTa B KOpMyC CO CTOPOHbI Nnopayu
MCXOAHOW BOAbl U MNPOABMHbTE MPUMEPHO Ha MOMOBMHY OT AfWHbI BCEro
aneMeHTa.

MpumeyaHue: Bcerga yctaHaBnvBanTe MeMbpaHHble 3fIEMEHTbI CO CTOPOHDI
nogayn NcxoagHom Boabl.

9. Yb6egurtecb, 4YTO ynrioTHeEHWEe MeMbpaHbl (T.e. KOHLEHTpaTHOe YNIOTHEHUE)
HaJeXHO YCTaHOBMEHO B Masy oanemMeHTa, TakuM o06pas3oMm, 4YTO OHO
OTKpbIBaeTCs B HanpaBfieHUN NPOTMB NOTOKA.

10.YcTaHOBUTE aHTUTENECKOMUYECKYD BCTaBKY KOMbLO CO CTOPOHbI cbpoca
KOHUeHTpaTa B kopnyce. OOpaTuTeCb K 4epTexam npoumsBoauTens ans
nosiydeHus uHgopmaumMm no No3MUUOHMPOBAHUID aHTUTENECKONUYECKOro
KosibLa.

11. YcTaHoBUTE TOpLEBbIE KPbILWKM C 0O0OMX KOHLOB MeMOpaHHOro Koprnyca, Kak
onucaHo ganee:
a) AKKypaTHO YyCTaHOBUTE AanbHiow (N0 HanpaBneHuo MNoToKa) TOpLEBYHO
KPbILLKY B MeMBpaHHbIN KOpPNyC U BOaBUTE TOPLEBYHO KPbILKY MPSIMO B KOHeL,
anemeHTa. byabTe akkypaTHbl MpUM CUCTEME KOSbLEBOro  YMNSIOTHEHUS
anemeHTa n mnsberante caaBfiMBaHUS UMW NPOKPYYMBAHUS YNNOTHUTENbHbIX
Konew,.
b) lNoBepHUTE TOPUEBYIO KPbIWKY TaK, YTOObI MpaBUNbHO COPUEHTUPOBATb
OTHOCUTESbHO NPUCOEOUHUTENbHBIX TPY6.
C) 3aduKcmpynTe TOPLIEBYIO KPbILLKY.
d) [lpoTonkHMTe MemOpaHHbIM 3neMeHT Briybb koprnyca C OpyroM ero
CTOPOHBbI.
e) YCcTaHOBUTE BTOPYH TOPLIEBYIOKPBILLKY.
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12.YCcTaHOBUTb MEMBpPAHHLIM MOAYIb HA MECTO, 3aKpernvB XOMyTaMMu.
13. BoccTaHOBUTL NOAKMOYEHUS TPyOONpoOBOAOB.

8.13He paspelwaetrcsa noaBepratb  Koprnyc  MemMOpaHHOro  moayngd
MEXaHW4YeCKMM Harpyskam (ygapam, CtTaTUYeCcKUM Harpyskam u T.4.).

11 PeareHTHas npoMbIiBKa MEMOpPAHHbIX 3JIEMEHTOB

Co BpeMeHeM XapaKTepuCTUKM 0OpaTHOOCMOTUYECKMX MemMbpaH MoryT
yXyaLwaTtbCsi, 0COBEHHO BCMNEACTBME 3arpsi3HEHUSA 3a CYET OTMOXKEHUSA COneu
KECTKOCTM, a TaKkkKe APYrnx 3arpsasHeHunin (rmapOOKUCH Xernes3a, OKUCb KPEMHUS,
opr. BewecTtsa u T.n.). Bce 910 NpMBOOUT K NPOrpeccupyowemy YMEHbLUEHNIO
NPOM3BOAUTENBHOCTU MO O4YMLLIEHHOM BOAE.

NMpumeyaHue: Ecnn HavanbHas Npou3BOAUTENBHOCTL ynana 6onbwe, Yem Ha
15% nNpu  nNpounmx HEU3MEHHbIX YCroBuAX (OaBreHwe, TemnepaTtypa,
conecogepxaHme WUCXOOHOW BOAbl OCTalOTCA MNOCTOsIHHbIMK), nmMbo Ong
OOCTUXKEHUS1 HavanbHOW NPOU3BOAUTENBHOCTU HeobXoaMMO NOAHATbL paboyee
nasneHue bonee 4em Ha 15%, MeMOpaHHbIE dNEMEHTbI HYXXOAlTCH B MPOMbIBKE.
HecBoeBpeMeHHOe pearupoBaHMe Ha [OaHHbIA CUrHan nNpuBOAUT K
Heo6paTMMOMY CHUXEHUIO yAeNbHOW NPOU3BOAUTENbHOCTM.

MoaroToBKa K peareHTHOM NPOMbIBKe

[nsa Toro 4ToObl BOCCTAHOBUTL MCXOOHbIE XapaKTepPUCTUKU, MeMOpaHbl MOryT
ObITb NPOMbITLI NYyTEM LIMPKYNALMM B HAUX CrieuuanbHOro pacteopa Afisi NpoMbIBKU
C MOMOLLbIO OTAENBHOroO Orioka peareHTHOW NPOMbIBKM (B CTAaHOAPTHLIN KOMMEKT
nocrtaBkn He BxoauT). K npouenype npombiBKM MemMbpaH pekoMeHOyeTCs
npyBnekaTb cneunannanpoBaHHbIe KOMMNETEHTHbIE OpraHn3auun.

[ns npurotoBrneHNa pacTBOPOB peareHTOB W OpraHuM3aumm MNpOMbIBKM,
HeobxoaMma cuctemMa NpPOMbIBKM, COCTOSLAA M3 CreayrLwmnX KOMMNOHEHTOB (CM.
MpunoxeHwne 1):

- eMKocTb nonmmepHaa EH2 (pabouymn obbem u3 pacyeta 12-15 n Ha oguH
anemeHT 4040 c 3anacom 20%);

- UeHTpobexHbin Hacoc H3 n3 KOppO3MOHHOCTOMKOM HepXKaBelLWen cTanu
AISI316L;

- coeavHUTEenbHas M 3anopHas apMmaTtypa Ha TpybonpoBoaax WUCXOOHOW BOAbI,
nepmeara, KOHLiEHTpaTa 1 peareHTa nocne Hacoca Ans NPOMbIBKY;

- coeaunHuTersbHble rmokne pr6OI'IpOBOD,bI anda noakn4yYeHnd bnoka NMPOMBbIBKU.

[Ons nogknoveHus K 610Ky NPOMbIBKM MOHAA0OUTCSA: NEPEKpPbITb BCE NNHUM
Cuctembl: nopgaya wucxogHom Boabl — K31, nepmeata w©n KoOHueHTpaTa
(ycTaHaBnmMBalTCa OOMOMNHUTENBLHO Npu MoHTaxe cuctem RO-6011, RO-10011,
RO-15011, RO-20011 npn Heob6xoaMMOCTXU NPOBEAEHUSI NMPOMbIBKM Ha MECTe);
OoTCOoeAnHUTb TpybonpoBoabl Nepmearta U KOHLEeHTpaTa OoT MeMbpaHHOro Moayns,
N noaknounTb 610K NPOMbIBKM Onst obecnevyeHus nogadn pactBopa OT Hacoca
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Onoka nNpomMbIBKM OO0 BXoAda BbICOKOHAMOPHOro Hacoca Cwuctembl; obecneynTtb
BO3BpaT nepmMmearta n KoHueHTpaTta nocrne Cuctembl B 6ak 6510ka NpoMbIBKA.

Bbixogbl 6510ka NPOMbIBKM CTaHOAPTHOW KOMMeKTaumm obopynoBaHbl KpaHamu
Ha NUHMKN peareHTHoW npombiBKM K34, Bo3BpaTta KoHueHTpaTa K35 n nepmearta
K386 ¢ ObIcTpopasbeMHbIMM  MNpucoeguHeHnamn.  [Ona  noaknioyeHus
TpybonpoBogoB K ONfOKY MPOMbIBKM WCMNOSMb3YyNTe COOTBETCTBYOWME TUbOKMe
LUSIaHIn.

CocTaB 1 NnpuUroToBrieHne MOKLMNX PacTBOPOB

CoctaB Mmotouwlero pactsopa noabupaeTca no Hauboriee BeEPOATHOMY TUNy
OTJIOXKEHUW, KOTOPbLIA MNPOrHO3NPYETCA Ha OCHOBaHUN PU3NKO-XMMNYECKOro
aHanusa ucxogHowm BoAbl. 3HadeHwe pH, TemnepaTypa Morowero pacrteopa
AOIMKHa COOTBETCTBOBaTbL O6WMM ycnoBusiM akcnnyaTtaumn. Motowme pacteopbl
rOTOBATCA Ha OCHOBe nepmMearta UM yMArdeHHoOW npenoynileHHon Boabl. Huke
NpuBEOEHbI  COCTaBbl  MOKLWIMX  pacTBOpPOB Ha  OCHoBe  Haubornee
pacnpoCTPaHEHHbIX peareHTOoB.

BHUMAHWE! JaHHble peuenTtypbl U yCrOBUA MPOMbIBKA MpUBELEHbI TONMbKO B
KayecTBe pekoMeHOauum W He SBMASTCA rapaHTUPOBaHHLIM  CPeaCTBOM,
obecneumBalolWMM MNOSIHOE BOCCTAHOBIIEHWE XapaKTepUCTUK MeMOpaHHbIX
9M1IEMEHTOB Mocne npoMbIBKWM. B kayecTtBe KOMMOHEHTOB MOMLMX PacTBOPOB
MOIyT MCNOSfb30BaTbCA U Apyrne BewecTBa, BbIOOP KOTOPLIX Onpenensercs B
3aBMCMMOCTU OT COCTaBa UCXOOHOW BoAbl U TpeboBaHMiN K KA4eCTBY OYULLEHHOM
BoAdbl. [Ans Toro 4tobbl NpaBuibHO NogobpaTb MOKLWKUK pacTBop, obpaTuTech 3a
KOHCyrnbTauuen K cneunannctaMm KoOMnaHnumn-n3roToBUTESS.

Tabnuua 5

3arpsisHeHue Motowumn pactBop

KucnotHein _pacteop 1: pH = 3,0 — 3,5; JlnmOHHas
kucnota 2% (macc.), Temnepartypa pacTteopa — go 35 °C.
KOHueHTpaT  JIMMOHHOM KUCNOTbI pekomMeHgyeTcs
rotoBUTb Ha ropsiyent Boge (70-90 °C) c nocneayowmnm

1. KapboHarsi, oxnaxzaeHvem go 40°C.
docdatbl kKanbLms,

okcuapl xenesa v gp. | KucnotHein pacteop 2: pH = 3,0 — 3,5; CynbammnHosas
MeTannoB kucrnota 0,2 % (macc.), TemnepaTypa pacTtBopa — [0
(npoponxeHue) 35°C.

Mpn oTmbiBKe KOHTponupyetcs pH (He meHee 3,0) u
TemnepaTypa (He 6Gonee 35°C) pactBopa. Mo mepe
pacTBopeHunsa 3arpasHutens pH pactBopa 6yger pacTu.
[Mepuoandeckn nobaBnanTe ceeXxune Nopuum peareHTa.

Tabnuua 5 (npogonxkeHue)
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3arpsizHeHue

Morowumn pacteop

2. Cynbat kanbuus,
CMeLlaHHble

LUlenoyHon pacteop 1: pH = 11,0-11,5; Tpunonudocdar
HaTpua 2 % Macc, dTuneHanamuvHTeTpaaueTat HaTpusd

Konnowuasbl, (NadOTA, «TpunoH b») 0,8 % macc, TemnepaTtypa 4o
NpupoaHas opraHuka, | 30 °C. pH npurotoBneHHoro pactBopa KOpPeKTUpoBaTb
BrnoobpacTtaHune wenoybto NaOH mnu kncnoton HCI.

LlenoyHon pacteop 2: pH = 11,0-11,5; Tpunonudocdar
3. Takenble o o

HaTpua 2 % macc, Jogeunncynbdat HaTtpusa 0,25% macc,
3arpsa3HeHus o

o Temnepatypa 20-30°C. [lepBoHa4anbHO rOTOBUTCS

OpraHuKomn, akTUBHOE

pacTBOp peareHToB, a pH pacTtBopa KoppeKkTupyeTcs
brnoobpacTtaHune .

wenoydbto NaOH nnu kncnoton HCI.
4. AKTBHOE He3nHdunumpyrouwmin pacteop: lNepekncb Bogopoaa — 0,15
pa3MHOXeEHNe % wmacc. pH = 3-4 (He Bbiwe 4!!!); PekomeHayemas
MUKPOOPraHM3mMoB Ha | TeMmnepaTtypa pactBopa — 15-20 °C (He Bblwe 25 °C!HI).
NOBEPXHOCTH [MepBOHayanbHO roTOBUTCA pacTtBop, a pH pacTteopa

mMembpaH n B obbeme

KoppekTupyetca conaHon kucnoton HCI.

Cuctemsbl

OPPEKTUBHOCTL peareHTHOM TMPOMbIBKM OYEHb CUMTbHO  3aBUCUT  OT
Temnepartypbl pacTtBopa: AS11 KUCIOTHOro/LLEeNIOMHOro pacTtBopa onTumMasibHas
TemnepaTypa 30-35 °C, Huxke 15 °C 3dhpeKTUBHOCTb NPOMbIBKM KpaliHe HWU3Ka,
Gonee TOro, nNpw LLIENo4YHoN npombiBke pacteopoM Ne2 npu temnepatype 10 °C u
MeHee BO3MOXHO ocaxaeHue NAB Ha noBepxHOCTU MembpaH.

[Ons ge3nHduumnpyowero pacteopa, HaobopoT, KparHe BaXXHO NMoaaepKmMBaTb
HEeBbICOKYI0 TemnepaTtypy pactBopa (15-20 °C) Bo wusbexaHue NOBpPeXaeHUs
MemMOpaH OKUCIIUTENEM.

BHumaHue!: Bo BpemMsa npuroTtoBneHuUs pacTBOpPOB
onepaTtopa AOJIKHbI ObITb HAAEXKHO 3alLUMLLEHbI.

rmasa u pyKu

[Mpn NpuroToBnEHMM pPacTBOPOB, peareHTbl, NocTaBfseMble B CyXOM Buae,
pekoMeHayeTca npefBapuTesibHO MOMHOCTbIO PacTBOPUTL B HEGONbLLOM 00beme
nepmearta (3-5 1) ¢ nocneayowmnm gobasneHnem pactesopa K OCHOBHOMY 06beMy
BOAbl, WCMOMb3yss [Ansi 3TOr0 OTAENbHYK NNacTUKOBYKD eMKOCTb. Ecnu
KOMMOHEHTOB pacTBOpa HECKOSIbKO, KaXAbll KOMMOHEHT OO0SDKEH PacCTBOPATLCS
OTAENbHO OT ApYyrnx, MOCKOSIbKY COBMECTHOE pacTBOPEHME MOXeT Bbl3BaTb
NnosiBrieHMe 0CagKoB U YBENNYUTb BPEMS PaCcTBOPEHMUS.

B kayecTBe KOMMNOHEHTOB MOILLIMX PAaCTBOPOB MOTYT MCMOJIb30BaATLCA U Apyrve
BeLLleCTBa, BbIOOP KOTOPLIX ONpeaensieTcsl B 3aBUCMMOCTM OT COCTaBa MCXOOHOM
BOAObl 1 TpeboBaHMN K Ka4yeCcTBY O4MLLEHHOW BOAbl. [nsa Toro 4tobbl NpaBUbHO
nogobpartb MOWLKUI pacTBOp, obpaTuUTeCb 3a KOHCynbTauuen K cneyuanucram
dbupMbI-npoaaBLa CUCTEMBI.
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NpoBepeHne npouecca peareHTHOU NPOMbIBKU

TunoBasi nocnefoBaTenibHOCTbL NPOBEAEHMUS NpoLecca peareHTHOM NPOMbIBKMU:
LLleno4yHon pacTtBop

OTMbIBKa OT LWENOYHOro pacTeopa

KncnoTtHbIn pacteBop

OTMbIBKa OT KMCNOTHOrO pacTteopa

o bk~ wbd -~

AdesvHduumpyrowmn - pacteop  (ecnm HeobxoaMMO MO pernamMmeHTy
obCcnyXuBaHUs CUCTEMBI).

MpumeyvaHue. Bo nsbexaHne HeobpaTMmMonm noTepu NPon3BOANTENBHOCTU NPU
HanMyMM B UCXOAHOW BOAE COeOMHEHUN Xernesa u/unv mapraHua B KonnyecTtsax
bonee gonyctumblx (cMm. Tabnuua 1) HaAcTOATENbHO PEKOMEHAYETCS B NEepBYyHO
oyepeb MPOMbITb CUCTEMY KUCAOTHBIM pacTBopoM. Ho, Npn HanMymMm B UICXO4HON
BOOE COeOMHEHUN KpemHua B KonumdectBax 6onee 10 mr/n (no SiO,), BHe
3aBMCUMOCTU OT ApYrux nokasaTenen nepBooyepeHON SABNSAETCH LeslovHas
NpoMbIBKa.

BHUMAHWE! B npouecce npoBeaeHUs1 NPOMbIBKM HEOOXOAMMO HEOOHOKPATHO
KOHTpPONUPOBaTb YPOBEHb BOLOPOLHOrO nokasarternsi NpoMbIBOYHOIO pacTeopa, B
CBSI3N C YEM HACTOATENIbHO peKOMEeHAYeTCs MMETb B HaNM4nm oTkannbpoBaHHbLIN
noptaTuBHbIN pH-MeTp, NMOO aKcnpecc-TecTbl AN onpeaenenust pH.

NHorga, npy CUNbHOM 3arps3HEHUN MeMOpPaHHbIX 3NIEMEHTOB, MPOMbIBOYHbIN
pacTBOp 3HaAYUTENIbHO MEHSIET CBOK OKpacky. Ecnv npoMbIBOYHbLI pacTBOp
CUIbHO 3arpsi3HeH (MMeeT TEMHO-KOPUYHEBYHO OKPaCKy MpW LLEeNoYHOM NPOMbIBKE
NN KENTO-3eNEeHY MPU KUCITOTHOW), HeobXxoaMMO €ero Cnutb M NPUroToBUTb
HOBBbI.

1. TogkntounTte ONOK NPOMbIBKM K CUCTEME B COOTBETCTBUM CO CXEMOW B
[MpunoxeHum 1.

2. 3aKkpblTb BEHTUNb Ha nNuHUKM nepmeaTta K33, OTKpbITb BEHTUINb BO3BpaTa
nepmearta K36 n 3anonHnTb NpomMmbiBHOM BGak nepmeaTtom u3 pacdeta 12-15 n
Ha oauH anemMmeHT. OTKNIYUTbL CUCTEMY M 3aKpbiTb BEHTUSIb Ha JIMHUM
ncxogHowm soabl K31.

3. OTKpbITb BEHTUNb BO3BpaTa KoHUeHTpaTa K35 1 3aKkpbITb BEHTUIb HA NIMHUN
KOHUeHTpaTa K32.

4. [lpurotoBuTb LENOYHON MowWMA pacteop (cMm. Tabnuuy 5), pobasus
npeaBapuUTENnbHO pacCYUTaHHble Ha MOMHbIM 06beM NpPOMbIBHOro 6Oaka
KONM4ecTBa peareHTOB W MNepemellaB pacTBOP A0 MOSIHOMO pPacTBOPEHUS
KOMMOHEHTOB.

BHumanue!: T[lokasatens pH npurotoBrieHHOro pacTBopa He AOJDKEH
npeBbiwaTtb 11.5, B NpOTUBHOM Criydae goBeauTe ero 40 HYXKHbIX 3HaYeHUn
AobaBneHnemM pactBopa COSITHOW KUCNOThI

5. TlonHOCTbLIO OTKPbITh KIMMHOBYO 3a4BWXKY BP3 nosbilwatoLero Hacoca.
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6. OTKpbITb BEHTWUMb Ha NWHUN peareHTHOW npoMbiBkM K34, 3aTeM BKNIOYUTL
NpomMbIBHOW Hacoc M3.

BHMMaTENbHO KOHTPONUPYMTE YPOBEHb XWOKOCTM B MPOMbIBHOM Oake u He
[JonyckanTe 3aBo3aylUMBaHUSA Hacoca, T.K. 3TO MOXET TMPUBECTU K €ro
NOBPEXAEHUIO.

7.00Lee BpeMa MPOMbIBKM (LLLENTOYHON UIIK KUCITOTHOW) cocTasnsieT nopsagka 1
yaca. [llpu 3TOM rugpaBnMyeckun nepenag Ha MemOpaHax He [OOSKeH
npeeblwaTte 0,6-0,7 6Gap/moaynb. Yepeaynte UMPKYNauMiO pacTtBopa C
OCTaHOBKaMu Ons oTMavmBaHua ocagka (umknel no 20 MmuH). KoHTponupyimnte
TemnepaTypy (He 6onee 35 °C), sHayeHne pH pacTBopa v nepenaj AaBneHus.
Ecnn Ttemnepatypa nogHsanacb Bbilie 35 °C, oTKNouuTe cucteMy U aaiTe
pacTBOpy OCTbITb, 3aTeM CHOBa BKMtouMTe Hacoc. CHwXeHue nepenaga
AaBIIEHUS1 TOBOPUT O NPOJOIMKEHNN OTMbIBKN.

8. BbIKMOYNTb NPOMbIBHOW Hacoc M3, 3aKkpbiTb BEHTUMb HA NIMHUN peareHTHOM
npombiBkM K34. Cnntb oTpaboTaHHbIN pacTBOP M3 NPOMbIBHOIO 6aka.

9. OTKpbITb BEHTUMb Ha NUHMKN UcxoaHon Boabl K31 n gatb cucteme pabotathb B
TakoMm pexume (Ha kaHanusauuio) 10-15 MUHYT. 3akpbITb BEHTUMb Ha JIMHUN
ncxogHowm soabl K31.

10. lNocne aToro noBTOPUTL MNpouenypy NpPoMbIBKM (MyHKTbl 5-10), HO yxe
KMUCIOTHBIM PacTBOPOM.

BHumaHue!: lNokasaTtenb pH NpurotoBneHHOro pacteopa He AOJMKEH ObITb
Huxe 3.0, B npoTuBHOM crniydae poseaute ero go 3,0-3,5 pobasneHnem
pacTBopa rugpokcuaa HaTpus

11. 3anucatb pabouve napameTpbl CuUCTEMbl MOcCfe MPOMbIBKM B pabouni
XypHan (cm. MpunoxeHwne 6).

12. o0 OKOHYaHMM BCEX MPOMbIBOK HEODXOOAUMMO CrMBaTb OYUULLIEHHYIO BOAY B
KaHanusaumio Oo Tex nop, Moka 3HayeHMe pH BoAbl He YCTaHOBUTCHA B
ananasoHe 6,0 — 7,0.

13. lna npoBegeHnst Oe3nHMeKUMn BbINOMAHUTL AOEWUCTBUSA, OMNUCaHHble B
BbllLeyKa3aHHbIX  MyHKTax Hacrtoswero pasgena. [lepenq  nogayen
AesvHUUMpyoLLero pacteopa Ha MemMbpaHHyl cuctemy, ob6si3aTenibHO
npoBepbTe pH U Temnepartypy pactBopa. [lokasaTtesnb pH npuroToBrieHHOro
pacTBopa AoskeH 6biTb B _auanasoHe 3.0 — 4,0, B NpOoTUMBHOM cryyae
OTperynupymnTe ero B 3ToM gvanasoHe gobaBneHnemMm pacTBopa COSITHOMN Uin
cepHon kucnotbl. [MpeaBaputenbHO MeMOpaHHblE 3NEMEHTbl OOMKHbI BbIThb
TWAaTeSIbHO OTMbITbI OT 3arpsi3HEHUN OKCUMAAMM Xernesa, CONsIMU XXECTKOCTH,
OpraHNYecknx 3arpsi3HEHU U T.M. BO n3bexaHne HeobpaTMMOro NoBpeXaeHns
MEeMOpPAaHHbLIX 3NIEMEHTOB NMpu Ae3NHDEKLMN.

14. TMopspok nposeneHns aesnHdekumn: Peunpkynaums B TedeHne 20-30 MUHYT
Npwn NOCTOSAHHOM KOHTpoJie pH 1 TeMnepaTypbl pacTBopa, 3aTeM 3aMadnmBaHue
Ha 1,5-2 yaca c TwartesibHOM nocrnegywen OTMbIBKOM OT CrefoB Nepekncu
BOZOpOAA.
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PeareHTHas npoMbIiBKa cUMTaEeTCs 3aKOHYEHHOW, ecnu B TedeHne 15-20 MUHyT
PEeLMNPKYIISALUM peareHTHbIN pacTBOP HE U3MEHSAET CBOM LBET U MeHdAeT pH He
oonee yem Ha 0,2.

15. BbIKMIOYMUTb MNPOMBIBHOW HACOC, 3aKpblTb BEHTUMb Ha NUHUW peareHTHOM
npombiBkM K34. Cnintb oTpaboTaHHbIN pacTBOP M3 NPOMbIBHOIO 6aka.

16. 3akpblTb BeHTUNM Bo3BpaTta kKoHueHTpaTa K35 u nepmeatra K36.
OTcoeamHnTb 610K NPOMBIBKK, ecrnin TpebyeTcs.

17. ObecneunTb CcOpPOC Nepmearta B KaHanmnsaumo!

18. OTKpbITb BEHTUMb HA NIMHUM KOHLEHTpaTa (He nokasaH) U BEHTUIb Ha JIMHUK
ncxogHon soabl K31. 3atem Bkntountb cnuctemy. Cucrtema gomkHa pabortatb B
TakoMm pexunme 10-15 MMHYT Ha KaHanu3auuio. [NepeBecTy OCTaHOBKY B PEXUM
«OCTAHOB».

19. MogkntounTb 06paTHO NMNHUIO NepMeaTa N OTKPbITb KPaH Ha NiMHUM nepmMeara
(He nokasaH). 3anycTntb cuctemy. NpoBepuTb NokasaTenun paboTbl CUCTEMBI U
OTperynupoBaTtb NOTOKW cornacHo n. 7.6, ecnu TpebyeTcs.

12 KoHcepBauus

Ecnu Cuctema octaHaBnuMBaeTCs Ha HeCKONbKO AHen (bonee 4yem Ha [fOBe
Hefenun), TO BMOSIHE BEPOATEH POCT BakTepuih Ha NOBEPXHOCTU MeMbpaHbl, 4YTO
MOXeT BbIBECTU MeMOpaHHbIN 3feMeHT u3 cTpod. [Ona npegoTspalleHus
BakTepuanbHOro 3apaxeHust nepepq BblknovyeHnem Cuctembl Ha JONrMKA nepuog
HagO BbINOMHUTL CrieayroLme onepaumm:

1. 3anonHute npombiBHOM 6ak obbemMom nepmeatoMm Ku3 pacyeta 12-15 n Ha
OAOWH 3M1EMEHT.

2. lo6basbTte 10 rpamm meTabucynbcputa Hatpua m 100 r rnumyepuHa (nmbo
NPOMUMEHININKONSA) Ha Kaxdbl NUTP pacTBopa U TwWaTenbHO nepemellante
pacTBOp 0 NOSIHOrO PacTBOPEHUS KOMMNOHEHTOB.

3. BblnonHute pgencTBus, onmncaHHble B NyHKTax 6-9 n 18 paspgena 9. [Ons
KOHcepBauMn MeMOpaHHbIX 3MeMEHTOB A0CTaTOMHO AdaTb nopaboTtaTtb
NPOMbIBHOMY (OCHOBHOMY) Hacocy B TedyeHne 10-15 MUHyT.

Mpn gonuTenbHOM Cpoke KoHcepBauun (6onee 1 wmMecaua) Heobxogmmo
nepuoanyeckn nNpoBepsiTb KayecTBO pactBopa (pH pacTtBopa He pormkeH 6biTb
Hwke 4). Ecnu TemnepaTypa Bo3ayxa npesblwaeT 25 °C, HeobxoaumMo MEHSATb
pacTBOp KOHCepBaHTa Kaxable 3-4 mecsua.

B kayecTBe KOMMNOHEHTOB KOHCEPBUPYHOLLMX PAaCTBOPOB MOTYT UCMOSIb30BaTHCH
W Opyrve peareHTbl, BblOOp KOTOPbIX OCYLWEeCTBNAeTCs MO [aHHbIM CcocTaBa
ncxogHom Boapl. [ina npaBunbHoro nogbopa KoHcepBaHTa, MPOKOHCYNbTUPYMUTECH
y CreunanncToB N3rotToBUTENA peareHToB.

[Mocne koHcepBauuu BbIMNOMHUTE MNPOMbIBKY cornacHo n. 7.10. [MpoBepuTb
nokasatenu pabotbl CUCTeMbl U OTpPeErynupoBaTtb MOTOKW corfnacHo n. 7.6, ecnu
TpebyeTcs.
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13 XpaHeHune u TpaHcnopTupoBka Cucremoli

11.1 XpaHeHne CuUctembl JOIMKHO OCYLLECTBMNATLCS B 3aKPbITOM MOMELLEHUN,
B YCNOBUAX COOTBETCTBYIOLNX TPEOOBaAHMAM K BO34yXy paboyein 30HbI.

11.2 lNepen AnUTenbHbLIM NPOCTOEM HEO6XO0AMMO MPOM3BECTU KOHCEpPBaLUIO
MeMOBpaHHbIX 3SIEMEHTOB.

11.3 TpaHcnopTnpoBka CuCTeMbl B 3aBOLCKOW ynakoBKe paspelleHa Bcemwu
BUOaMU Ha3eMHOro, MOPCKOro 1 BO3QyLLHOMo TpaHcnopTa.

11.4 Tlpn TpaHCNOPTUPOBKE HE O0MyCcKaeTca AnnTernbHOe BO34eNCTBUE HU3KUX
Temneparyp 1 pe3kux TON4YKOB.

14 Bo3MOXHble HEMCNPABHOCTU U UX YCTpPaHeHne

HeucnpaBHOCTb MpuyunHa YcTpaHeHue
Ha Bbixog Cuctembl | OTcyTCTBYET [MpoBepuTb NUTaHUE B
He nocTynaeT Boaa areKkTponuTaHune 9I1EeKTPOCETH, NPOBEPUTL

LLenoCTHOCTb U NoaKntoyYeHne
nuTaroLlero kabens

Cucrtema B pexume
«OxnpaHmne»

MpoBepuUTb YPOBEHb B EMKOCTH,
NepeKnoYnTb HaMNoONMHEHNe Ha
OPYryt0 eMKOCTb.

Cucrema B pexume
«OCTAHOB»:
Hunakoe gnasnexHne Ha
Bxoge Cucrtemsl.

[MpeBblweHne
AaBrieHns Ha
BbIXO4e, NePEKPbIT
BbIXOZ nepmeara.

[MpoBepUTb NOSMOXKEHNE BEHTUNS
Ha Bxoae Cucremsi.
Obecneuntb HeobXxogmmoe
AasneHune Ha Bxoae. [poBepuTtb
N Npn HeOBXOANMOCTU 3aMEHUTL
KapTpUIKHbIN OUbTP Ha BXoae
Cucrembil.

OTKpbITb KpaH Ha Bbixoae
nepmMeara.

CHusmnacb
NpPOn3BOANTENBHOCTb
Cuctemsbl

Bopga, nopaBaemas
Ha Bxoa Cuctemsl,
He COOTBETCTBYET
nacrnopTHbIM

[MpoBecTn nabopaTopHbIN
aHanus3 BoAbl U Npu
HeobX0aMMOCTU YCTaHOBUTb
nepen cuMctemom

BENIMYMHAM. npeanoaroToBKy.
3arpsiaHeHb! [MpoBECTU XNMUYECKYIO
MeMObpaHHbIe NPOMbIBKY MeMBpPaHHbIX
3IEMEHTHI 9J/IEMEHTOB
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15 NapaHTMMHbIEe 06A3aTeNnbLCTBA

[[apaHTUNHBIN CPOK Ha cUCTeMy cocTaendeT 12 (oBeHaguaTb) MecAueB CO OHS
nepegayn CuctemMbl NnepBoMy NMokKynaTen:o.

Ecnu Bawa Cuctema Hyxgaetcss B rapaHTUMHOM PEMOHTE W/WUNKN 3aMeHe,
obpallanTtechb K opraHM3aunn-npoaasLy.

HacTtosdwasn rapaHTus npegycMaTpuBaeT yCTpaHEHWE BbISIBIIEHHbIX AedeKToB
CuctemMbl, BO3HMKLWIKMX MO MNPUYMHE €€ HeKayeCTBEHHOro MpPOuM3BOACTBA WU
NPOM3BOACTBEHHOrO Opaka, nNyTemM peMoHTa Wunn 3amMeHbl Cuctembl wunu
AedekTHbIX Yacten (No BblIbOpy opraHM3auumm, NpeocTaBnsaloWen rapaHTUnHbIEe
obsi3aTtenscTBea).

[MapaHTna gencTeuTenbHa npm cobnogeHnn cnegyrowwmx yCnoBun:

- YeTko, npaBuSIbHO W TMOMHO 3anofiHeHa wuwHdopmaums o6 cucteme
(MpwunoxeHue 4);

- YkasaHa gaTta 3anonHeHuns nHcdopmMauum ob cucteme ¢ nevaTbio U NOAMUCHIO
npogasua (MNpunoxeHue 4);

- CepunHbin Homep CuUCTEMbl HE M3MEHEH, He yaareH, He CTepT U YuTaeTcs
pa3bopunBo.

Cuctema pomxkHa 6blTb UCMONb3oBaHa B COOTBETCTBUMM C MHCTPYKUMEN MO
aKkcnnyatauun. B cnyyvyae HapyweHua npaBusl XpaHeHusl, TPaHCNOPTUPOBKM,
cbopkun, Cuctemsl, Nycko-Hanagkn (B TOM 4ncne nNponsBoacteo paboT no cbopke,
cucteme,  Nycko-Hanagke  HekBanuMpuUMpPOBaHHLIM  MepcoHasriom)  unm
akcnnyatauum CuUcTeMbl, N3NOXKEHHbBIX B MHCTPYKLMU MO SKCnnyaTauuu, rapaHTus
HegeucTBUTENbHA.

[apaHTMsi He pacnpocTpaHsieTcsl Ha HegocTaTkm CucTembl, BO3HUKLLME
BCNeACTBUE:

-  MeXaHU4eCKnx I'IOBpG)K,EI,GHVII?I;

- BHECEHUS WU3MEHEHUN B KOHCTPYKUMIO UMK KOMIJ1EKTaUUKo Cucrtembl 6e3
cornacoBsaHusa € npon3sognTenem,;

- Wncronb3oBaHUA AOJ1A peMOHTa WM CEePBUCHOIO O6CJ'Iy)KVIBaHI/IF| Cucrembl
HeHaanexawnx pacxoaHblX MaTtepuaroB UJIN 3aracHbIX YacTeW, OTNUYHbBIX OT
pekoMeHOOoBaHHbLIX N3TOTOBUTESIEM;

- nonagaHnAa BHYTPb Cucrembl NOCTOPOHHUX MNMpeaMeTOoB, BELLECTB N T.I.;
- ncnosnb3oBaHnsa Cuctemsl He No npAMOMY Ha3Ha4Ye€eHUIO,

- OEencTBua ob6CTOATENBbCTB HEMNPEOAOSIMMON CUMbl: CTUXUIHBIX BeACTBUIA, B T.4.
noxapa, HebnaronpUATHBLIX aTMOCHEPHbLIX U UHbIX BHELUHUX BO3OEWUCTBUN Ha
cucteMmy (OoOXOb, CHer, BMaXHOCTb, HarpeB, OXfaxgeHue, arpecCuBHble
cpenbl), a Takke ObITOBbIX U APYrMx (PakTOpoB, HE 3aBUCALLMX OT AENCTBUM
N3roTOBUTENS N HE CBA3AHHbIX C TEXHUYECKON HeMcnpaBHOCTLIO CUCTEMBI.

[apaHTMs He pacnpoCTpaHSETCHA Ha pacxodHble MaTtepuansi.

OTBETCTBEHHOCTb 3a KakoW-nmbo yuiepb, MpUYMHEHHbIM MOKynaTento wu/wunm
TpeTbMM fMUaM UM BO3HUKWIMA B pes3ynbTate HecobnwgeHus npaswun,
N3NOXEHHbIX B UHCTPYKLMM MO aKkcnnyaTtaumm CUCTEMbI, HECET NOKynaTensb.
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MpunoxeHue 1
NMpuHuUMnUuanbHaa rmapaBnMyeckan cxema

ucxoOHasi
8oda on
K31
YcnosHble 0003HaYeHNs:

—&—  /cxodHas Bofa
—B—  nepwmear
—>—  KoHLeHTpar

BP3 +

K31 | BxogHou kpaH *

K31 | BxogHon anekTpoMarHUTHbIM KnanaH

MH1 | MaHomMmeTp gaBneHus nocre dunbTpa TOHKON OYUCTKK

ri OUNbTP TOHKON OYMNCTKU

MH2 | MaHomeTp gaBneHus 0o MembpaHHbIX Mogynewn

PO1 | Pene Hu3koro gaerneHus (3awmra OT Cyxoro xoaa)

M2 Hacoc BbicOKOro gasneHus

BP3 | BeHTunb perynupyowmnn (4ns perynmpoBKM NOTOKa Nocrie Hacoca)

MM1 | MembpaHHbI MOAynb € NocrnefoBaTenbHO YyCTaHOBIEHHbIMU MeMbpaHamu (1-4 wT.)

PT3 | PotameTp nepmeaTta

KO2 | ObpaTHbIM KNanaH Ha NuHUKM nepmeara

K33 | KpaH 3anopHbi nepmearta *

0391 | aTynk anekTponpoBOAHOCTMU

KO2 | OnekTpoMarHUTHbI KnanaH rugpasnnyeckon NpoMbIBKN

MH3 | MaHomMeTp gaBneHusi nocne MmembpaHHbIX Moaynen

PT2 | PoTtameTp kOHUeHTpaTa — cOpocC B ApeHax

BP2 | BeHTunb perynvpyoLwmi KoHLeHTpaTa

K32 | KpaH 3anopHbIi KOHUEeHTpaTa *

PT1 | PotameTtp peuukna

BP1 | BeHTunb perynupyrowmn peuukna

KO1 | OBpaTtHbI KnanaH Ha NMHUN peuurkna

* B KOMMIEKTaLuo He BXoaaT
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MpuHuunuanbHaa rmgpaBnuYeckas cxema ¢ 6JI0KOM NPOMbIBKU

nepmeam 33
p— ><]

PT3

ucxo0Hasi MH1
gola on K31
Kt @

YenoBHble 0003HaEHIS:

K02

A 131

ucxoaHas Boga
nepmear

KOHLeHTpaT
KOHTYP MPOMBbIBKY

T

%

K31 BxogHown kpaH
K31 BxogHon anekTpoMarHUTHbIN KnanaH
MH1 MaHomeTp gaBrieHust nocrne ounbTpa TOHKOW OYUCTKM
ol DUNbTP TOHKOW OYUCTKM
MH2 MaHomeTp gaBneHust 40 MeMBpaHHbIX Moayen
POA1 Pene HM3koro gaenexus (3awmTa OT CyxXoro xoaa)
M2 Hacoc BbICOKOro gaBneHus
BP3 BeHTunb perynupyroun (4na perynvpoBKy NOTOKa nocrie Hacoca)
MM1 Mem6paHHbIN MoAYyrb C NocrnegoBaTenbHO YCTaHOBEHHbIMU MemOpaHamu (1-4 wT.)
PT3 PotameTp nepmeata
KO2 O6paTHbIi KnanaH Ha NMHUMK nepmeara
K33 KpaH 3anopHbin nepmeara *
091 [laTumnk anekTponpoBOgHOCTH
K32 ONeKTPOMarHMTHbIN KranaH ruapaBfiMyeckon NPOMbIBKU
MH3 MaHomeTp AaBneHunsa nocne meMmbpaHHbIX Mogynen
PT2 PoTtameTp KOHUeHTpaTa (C perynmpoBKon) — cOpoc B ApeHax
BP2 BeHTunb perynupyowmnm KoHLeHTpaTa (Yyacme pomamempa KoHueHmpama PT2)
K32 KpaH 3anopHbI KOHUEHTpaTa *
PT1 PoTtameTp peumkna (C perynmpoBKOW)
BP1 BeHTunb perynupyowunmn peunkoa (Yyacmes pomamempa peuukna PT3)
KO1 O6paTHbIN KnanaH Ha NMHUK peumkna
briok npombieku (onyusi)
K34 BeHTunb Ha Bbixoge Hacoca AN NPOMbIBKU
M3 Hacoc 6noka npomMbIBK/
K36 BeHTunb Bo3Bparta nepmeara (6xooum & b6110K rpOMbIBKU)
K35 BeHTunb Bo3Bparta koHUeHTpaTa (8xo0um 8 610K npoMbISKU)
EH2 Bak 6noka npomMbIBKM

* B KOMMIEKTaLuo He BXoaaT
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MpunoxeHue 2

PYyHKLUMOHUPOBaHME yrnpaBnaowWero KOHTponsnepa
1 O6wme cBepgeHUdA

YcTtponcteo ynpaBneHus Cuctemamm obpatHoro ocmoca RO - 310
KOMOWHMPOBAHHLIM Npubop, CoBMeLlaLWmnn YHKUMM KOHTpomsiepa npouecca
0bpaTHOOCMOTMYECKON OYMCTKM BOAbl M MPOTOYHOro KoHayktomeTtpa. [lpunbop
KOHTpONUpYeT TeKyllee COCTOAHMEe CUCTEMbl, a Takke [aHHble Mo
9M1IeKTPONPOBOAHOCTN BOAbI. YCTPOMUCTBO MMEET cucteMy obpaboTku aBapuUrHbIX
COCTOSAHUW, HarnagHyl naHenb YynpasfeHusl, oTobpaxalwLllylo Tekyllee
COCTOSAHME CUCTEMbl C MMOMOLLBbK BCTPOEHHbIX CBETOAMOOHbIX WHAWKATOPOB,
OPY>XeCTBEHHbIN UHTepJdenc, NPOCTOTY yrnpaBreHUsa U HAaCTPOMKN, BO3MOXHOCTb
HaCTPOWKM MHOIOYUCIIEHHbIX NOKasaTenen, asToMaTu3npoBaHHOE yripaBlieHME.

2 OYHKLNM N OCHOBHbIE TEXHUYECKNE XapaKTepPUCTUKU
3awuma om omcymcmeusi 8o0bi/paboyez2o pacmeopa (onuus):

B cnyyae otcytcTBus Boabl Ha Bxoge CucTeMbl Unn pactBopa UHrMbutopa B
pacxogHoMm 6ake (ecnu NOOKMYEH OO3aTOp MHrMBUTOpa) 3aropuTca MHOMKATOP
«LOW FEED PRESS», Ha gucnnee BbicBeTUTCS Haanucb «ALAy», paspactcs
CAUrHaNM W KOHTPONMEp OCTaHOBUT BCHO 0OpPaTHOOCMOTUYECKYHD CUCTEMY.
KoHTponnep npooomkuT aHanuaupoBaTtb curHanbl. Korga Hanagutca nogada
ncxogHon Boabl w/wvnu G6ygeTr 3anuT  pabounn pacTtBop, cuctema Oyger
aBTOMaTU4ECKN NepesanyLleHa.

3awuma om HU3Ko20 0asrieHUs:

Ecnn B cucteme Hu3koe gaerieHue, 3aroputcs nHamkatop «LOW PRESSy, Ha
aucnnee BbicBeTUTCA Haanucb «ALA», pasgacTtca 3BYKOBOW curHars, KOTporsiep
OCTaHOBUT CUCTEMY W MOMbITAETCA NepesanycTuTb ee MNepBbiv pa3 vYepes OaHY
MUHYTY. Ecnn pasneHne 0Oyaoet HopmarnbHbIM, MPOLECC OYUCTKM  BOAbI
Bo30oOHOBUTCA. [locne 3 HeydaudHbiXx MOMbITOK 3anycka cuctema Oyoer
3abnokmpoBaHa. [Ona pas3broKMpoBKM CUCTEMbI HEOBXOOMMO YCTaHOBUTb
nepekntoyatens S1 - «PaboTa» Ha nepegHen naHenu wkadga ynpaereHUs B
nonoxeHune «CTOIl», a 3aTem B nonoxeHue «TYCK».

3awuma om ebicoko20 dasrieHus (onuyusi):

Ecnn paBneHne B cucTeMe Bblle YCTAHOBMEHHONO 3HA4Y€HMWsl, 3aropuTcs
nHgukatop «HIGH PRESS», Ha pagucnnee BbicBeTUTCA Hagnucb «ALAy,
pasfgacTcsl 3BYKOBOMW CUrHar, YCTPOMCTBO OCTAHOBMUT BCHO 0BPaTHOOCMOTUYECKYHO
cucteMy u Oyget oxugaTtb CHATUS  M3ObITOYHOrO AaBfieHusl.  YCTPOMWCTBO
nonbiTaeTcs nepesanycTuTb CUCTEMY MNEPBbIN pa3 4vepe3 OAHY MUHYTY. Ecnu
AasneHve byaeT HopmarnbHbIM, NPOLIECC OYUCTKU BOoAbl BO306HOBUTCA. lNocne 3
HeydauHblX MOMbITOK 3anycka cuctema 6yger  3abnokupoBaHa. [ns
pa3brnoKNPOBKM CUCTEMbI HEOBXOAUMO YCTAaHOBUTL NepeksntoyaTens S1 «PaboTta»
Ha nepegHen naHenu wkada ynpasneHna B nosioxeHne «CTOlM», a 3aTem B
nonoxeHue «MYCK»;

CoobuweHue o rnosbIWeHHOU 371eKmpornpo8ooHOCMU:

Koroa anekTponpoBOAHOCTb M3MEPSIeMOro pacTBopa Bbille YCTaHOBIIEHHOroO
3HayeHus, 3aroputca wuHaukatop «HIGH», pasgactca 3BykoBOWM curHan wu

35



cpaboTaeT cOOTBETCTBYHOLLEE pene (3TO pene MOXeT KOHTPONMPOBaTb OTKPbITUE
GannacHoro knanaHa, ecnn OH wucnonb3yetcs). Korga anekTponpoBOAHOCTb
noHmM3uTcsl, coobuweHne o6 owmnbke UCYE3HET U pene BEepPHEeTCs B UCXoOHoe

NnoJioXXeHne.

3 Nnupukauusn

4 )
cm’' O Q pS/em / I
Oppm |
HIGH O O
\_ Conductivity Controller

LOW FEED PRESS LOW PRESS HIGH PRESS
N 0N -

FLUSH VALVE / I |

|
\

RO

Il
=
c
=
=

Reverse Osmosis Controller

I
ser [ | [2 ) [er] 4+

Ha nHgukaunoHHon naHenu nmeetca 3 obnactu: I, I, Il (cBepxy BHU3).

B obnactu «Il» nmetrotca 5 ceetogmogHbixX namn u gucnnen. Hwxke npmBeaeHo
onncaHue CBETOANOAOB M COODLLIEHMI HA auCnnee.

CBetoguoabl
1
cm MHoukatop noaceseymMBaeTcsl Mpu BBoAe KOddhpuumeHTa
AaTyMKa 3neKkTponpoBOAHOCTU
HIGH OneKTponpoBOAHOCTb OYMLLEHHOM BOObI BblLLIE
YCTaAHOBIIEHHOIO 3HAYeHUs1 (CM. NapaMeTp «»)
uS/cm Ha pgucnnee BLIBOOUTCS 3HAYEHWE SMeKTPONPOBOAHOCTM
OYULLEHHOW BOAbI B uS/cm
ppm Ha gucnnee BbiBOOAUTCA 3HAYEHWE 3rEeKTPONpPOBOAHOCTU
OYULLIEHHOWN BOAbI B Mr/n (ppm)
°C Ha pgucnnee  BbIBOOAMTCA  3HadYeHWe  TemrepaTtypbl
ounweHHom Boael B rpag. C
Coo0OLieHusa Ha gucnnee
SLP CucTema B pexunMe OXUaaHNS
FULL 3anonHeH 6ak ounLLEHHON BOAbI
ALA Owwnbka B paboTe
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B obnactu «ll» otobpaxaercs Tekyliee cocTosgHMe 0BpPaTHOOCMOTUYECKOM
cuctemMbl, uMeeTca 9 cBeToauogHbiXx namn. Hwke npuBegeHoO onucaHue
CBETOANO0B.

CBeToguoabl

LOW FEED PRESS | OtcytctBME MnM HEOOCTATOYHOE KOMMYECTBO WCXOOHON
BoObl B pe3epeByape WNM pacTtBopa WHrMbutopa B
pacxogHoM bake (ecrnv NoLKMIYEH Ao3aTop UHrMbuTopa)

LOW PRESS Hu3koe gaBneHne Ha BXo4e NOBbICUTENBHOMO Hacoca

HIGH PRESS MpeBbilleHMe [aBneHWs Ha BbIXOAEe MOBbLICUTENBHOMO
Hacoca

INLET VALVE BXOHOW 3MeKTPOMarHuTHbIN KnanaH OTKPbIT

M1 HuskoHamnopHbIN HAaCOC BKMOYEH

M2 BbICOKOHAMOPHbI HACOC BKMHOYEH

RO Cuctema HaxoaQuTcsl B NPOLIECCE OYUCTKN BOAbI

FLUSH VALVE KnanaH aBToMaTyecKkom NpoMbIBKM OTKPbIT

FULL BepxHuit ypoBeHb B 6Gake 4mcToi BOAbl OOCTUrHYT (6ak
3aroriHeH)

B o6nactu «lll» nmetotca KHoMkn, npegHasHa4veHHble Ang HAaCTPOUKM U paboThbl
C YCTPOWCTBOM.

Ha3HauyeHune knaBuL:

SET Knaeuwa Bblbopa, NnpeaHasHavyeHa anga Bblbopa napamMmeTpa
Anst moandukauum nnu npocmoTpa

> Knaesvwa npegHasHadeHa ana Bblbopa paspsiga Thicsd,
COTEH, AECATKOB U eOVHUL,;, BblIOpaHHbIN paspss muraet

2 KnaBuwa npegHasHadyeHa Ona HacTpouku BblGpaHHOro
3HayeHua (ot 0 0o 9)

c/T Knasuwa noaTeepXaeHusa, B rnpouecce mMoandukauunm

NnoATBEPXAAaeT TeKylllee 3HaYeHne napamertpa. B npouecce
N3MEpPEeHUs UCMOmNb3yeTca ANA NepeKknioYeHns  Mexay
3HaYEeHNAMM INEKTPONPOBOAHOCTM U TemnepaTypsbl

4 HacTtpouka u pexum paboTbl

Mpn noakn4YeHnn nuTaHUa Ha gucnnee BbIBOAUTCA Hagnucb «SLP».
YcTaHOoBUTE KHOMOYHbIA nepeknovatens S1 Ha nepegHen naHenu wkada
ynpaeneHus B nonoxeHue «IMYCKy», yTobbl 3anycTuTb NPOLECC OYMCTKM BOAbI.
[Mpn oTobpaxxaeTca 3Ha4YeHME 3NEKTPONPOBOAHOCTMW.

[ins U3aMeHeHUs1 HaCTPOEK KOHTPONepa BbINOMNHUTL PS4 LLAroB.

[Ons nepexopga Kk Lazy 1 HaxmuTe KHOMKY «SET», Ha gucnnee BbICBETUTCS
«1.000» (kOHCTaHTa KOHOYKTOMETPUYECKOM A4enkn). HacTponka Ha JaHHOM Liare
He Tpebyetca. [Ona nepexoga K Lllazy 2 Haxmute kHoOnKy «SET». [locne
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HaCTpOVIKM napameTpa And nepexoga K nocrnegywwmmMm waraMm  Takxke
NCNONb3ynTe KHOMKY «SET».
ae 1 ac 2 Lllae 3 Lliaec 4 Lllaz 5 Lllae 6
—» 1.000 —»{ 100.0 —» 100.0 —» A.005— B.005—| C-03
MapameTp Owana3oH Mo PekomeHpo- OnucaHue
yMOM4YaHuto BaHHOe
3HayYeHne
lae 1. 0.1 1.0 1.0 [laHHOe 3HauyeHne BBOAUTCA
KoHcTaHTa 1.0 npomnssoauTesiemM Ha 3aBoje,
KoHaykTomeTpuyec- | 10.0 ero He cregyeTt MeHATb. B
KOW S4enku cryyae 3aMeHbl arekTpoaa,
noxanymucra, cnegynre
YEeTKMM pPEKOMEHAA- UMSM
nponssogurTens
Lae 2. 1.000 100.0 100.0 JlaHHOe 3HaveHune
NonoxeHne 10.00 BBOANTCS NpousBoanTenem
pasgenutens 100.0 Ha 3aBofje, ero He criegyeTt
pa3psgoB B 3Hade- | 1000 MEHSATb.
HWUM 3NEKTPONpPO-
BOOHOCTHU
Llae 3. 0-100 100 100 Mo ymonyaHuto
lNpepenbHoe 3Ha4e- yctaHossieHo «100.0»
HWe 3NeKTpPonpoBOA- (akcnnyaTaLuMOoHHbIN
HOCTHU npenen)
L/ae 4. 0-249 «A-005» «A-010» EanHuua namepeHns -
«Bpemsi npoMbIBKU cekyHaa. Ecnu
A» (npwu 3anycke, YyCTaHOBJIIEHO 3Ha4YeHue
npuv 3anofHeHnn «90», membpaHa byageT
6aka nnun BHELLHEM NPOMbI-BaTbCA B TEYEHME
OCTaHoBeE) 90 cekyH Kaxabln pa3 npu
3anycke npoLecca O4MCTKU
BOAbI.
Ll/ae 5. 0-249 «B-005» «B-010» EanHuua namepeHuns -
«Bpemsi npoMbIBKU cekyHaa. Ecnu
B» (npw nosHom yCTaHOBIIEHO 3Ha4yeHue
Oake BO Bpems «90», Kaxxabln pas, koraa
npoctost CucTembl) €M-KOCTb nepmeara byget
3anosnHe-Ha, a pabota
CUCTEMbl MPUOCTa-HOBIEHA,
UM Npu 3anycke CcUc-Tembl
C MOHM3MBLLEMCS YPOBHEM
BOAbl, MemOpaHa byaet
NPOMbI-BaTbCHA B TEYEHME
90 cekyHf.
Ll/ae 6. 0-99 «C-03» «C-08» EonHuua namepeHunsa - yac.
«[lepuog NpoMbIBKU Ecnu yctaHoBneHo
C» 3HayeHune «03», membpaHa
OGygeT npomMbIBaTbCs Yepes
Kaxkable 3 Yaca npu
HenpepbIBHOW paboTte nnu
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MapameTp Ovana3oH Mo PekomeHpo- Onucanwue
yMOn4yaHuio BaHHOe
3Ha4YeHue

npu HaxoxageHunm B pexmve
OXnaaHwusl.

Ecnn onncaHHble BapmaHTbl HACTPOWKK He yCTpanBatloT Bac B NOSIHOW Mepe, Bbl
MOXeTe OTKOppeKTupoBaTb MX C nomowbio kHornok «BIMEPEL», «BBEPX» wu
«SET». 3aKoH4YMB KOPPEKTUPOBKY, Haxxmute knasuwy «C/T», 4TOBblI COXpaHUTb
M3MEHEHNA W BEpPHYTbCS Hasag (ecnnm He HaxaTb 3Ty KhaBuwy, cuctema
aBTOMaTUYeCKM BEpHeTCs Hasag chnycTs 3 MWHYTbl, HE COXPaHMB BHECEHHbIE
N3MEHEHUS).

5 dneKkTponoaknioyeHne KOHTponnepa

BHUMAHWE! B yctponctBe wuCNONb3ylTCA perierHble  BbIXOAbl, He
AornycKalLne BbICOKMX Harpy3ok, MO3TOMy AN UX 3a4encTBOBaHWA B
yrnpaBfeHun ¢ BbICOKOM MOLLHOCTbIO HEOBXOAMMO UCMONb30BaTh MPOMEXYTOYHbIE
perie nnu KoHTakTopsbl. [psiMoe Bko4eHne He gonyckaetcsa!

Ha3Ha4yeHune npucoeanHUTEsNIbHbIX KIeéMM KOHTpoOIepa

[na nHdpopmaunm — HUXe nNnpmBedeHo onMcaHne pasbeMOB KIEMMHOW KOMNOOKK
KOHTpOssiepa, pacnosioXXeHHOW BHYTpU Kopnyca.

MpumevaHue: ZJ - npomexyTodHoe perne, CJ - afieKTpOMarHUTHbIA KOHTaKTop.

&

—_— T
BbICOKOHAMNOPHbI i liE 1 ™~ BbICOKMI1 ypOBEHb
Hacoc (M2) I——lo.o-—-»—- ppm B 6ake uncTomn Boapbl
0. 1=t=—H y

Hu3skoHanopHbIi cJ1 G |ro i = 2| | ™~ Huskuit ypoBeHb

” | —{ze—H0)| 3| [QHH———{ Bbicokoe naenenve
BxogHon knanaH >/ nocre Membpar
Huskoe gasneHve
\ S~
KnanaH npombIBKM —{c2} @ 1277 2 24 5 26 * @ ' nocne Hacoca (M1)
KpacHebit Benbit H
. N 13Koe LaBneHune
[peHaxHbIn knanaH 213 @ 13 S @ N NCXOAHOW BOAbI
KnanaH |
~220B ¢
e @D)ja 6| |D—"1 Cépoc
Obwas knemma (COM)
CO CTOPOHbI NMUTaHWS 5
| @ 15 7 @— BHELLIHWIN KOHTPOMb
~2208B
' e 8 @l O6was knemma (COM)
CO CTOPOHbI U3MEPEHNM
I— |
CmopoHa—™ LHamyuk ™— CmopoHa—™
ArieKmponumaHus 3neKmponpoeo@Hocmu usmepeHu&

HasHayeHue npucoeAnHUTENbLHLIX KIIeMM crieBa (CBepXy BHU3):

9 — knemma NOAKNKYEHUS (BKI/BbIKIT) BbICOKOHANOPHOro Hacoca (HopMarnbHO
OTKPbITbIN, HE HarpyXeHHbIN)

10 — knemma noakniyeHust (BKM/BbIKN) HMU3KOHANOPHOro Hacoca (HopMarnbHO
OTKPbITbIA, HE HarpyXeHHbIN)

11 — KneMMmbl NMOAKNKYEHUs (BKI/BbIK) BXOAHOMO 3NEKTPOMarHUTHOrO KranaHa
(HOpMaribHO OTKPbITbIN, He Harpy>XeHHbIN)

12 — KnemMMmbl NOAKMOYEHNA (BKI1/BbIKIT) 9NEKTPOMAarHUTHOrO KrnamnaHa npoMbIBKN
(HOpManbHO OTKPLITHLIN, HE Harpy>XeHHbIN)
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13 — Knemmbl NoAKItoYeHNa (BKI/BbIK) 3N1IEKTPOMarHUTHOroO KnanaHa cbpoca B
ApeHax (HopManbHO OTKPbLIThLIN, He Harpy>XeHHbIN)

14 — oOLee nogknoyeHmne, oobeanHsaeT knemmbl 9, 10, 11, 12 n 13.
15, 16 — noagBopg anekTponuTaHus KoHTponnepa 220 B.

HasHayeHue npucoeAuHUTENbLHBbIX KNIeMM cnpaBa (CBepXy BHU3):

1 — npucoeanHeHWe [aTynMka BEPXHEro YpPOBHSA B pe3epByape nepmearta
(HopmanbHO OTKpbLITLIA, npeanonaraeT 3amMblkaHWe TMpPU  BbICOKOM
YpOBHE B pe3epByape)

2 — TnpucoeauHeHMe paaTuMka HWKHEro YPOBHA B pes3epByape nepmeaTta
(HopmanbHO OTKpLITLIX, NpeanonaraeT 3aMmbliKkaHMe NPU HU3KOM YPOBHeE
B pe3epByape)

3 — npucoeanHeHne pene KOHTPOss BbICOKOrO AaBrieHnst (HOpManbHO 3aKpbITbiN,
npegnonaraet pasmblkaHMe Npu NPeBbILLEHNUN AONYCTUMOrO 3HaYeHNS)

4 — npucoeauHeHne pene KOHTPONS HU3KOro AaBreHus (HopmarnbHO OTKPbITbIN,
npeanonaraeT 3aMblkaHue Npu JOCTUXKEHUN HEOBXOAMMOrO 3Ha4YeHUS)

5 — npucoeanHeHne AaTyMka HWXKHErOo YPOBHS B pe3epByape WCXOL4HOW BoAbl
(HOpMarnbHO OTKPbITLINA, NpeanonaraeT 3aMblKaHNe NPU HAaNU4YMK BoAbl)

6 — curHan cbpoca aBapuu, MOXET ObiTb NOACOEAMHEH K AOMONHUTENbHOMN
KHonke cbpoca Ha naHenu Kopnyca yCTpoMUCTBa UMM NeKTpUYecKoro wkadga,
ncnonb3yeTca Ans CHATUS ONOKMPOBKM M nepesarpys3kn npu mHAuKauum o
BbICOKOM U HM3KOM AaBneHun

7 — noaKn4YeHue AOMOMHUTENbHOWM KHOMKM BbIKMOYEHUS (cucTema paboTaer,
Koroja  KHonka  3amkHyTa).  [onomHuTenbHas  KHOMKa  BbIKMHOYEHUS
pasMeLlaeTcs Ha NaHenu arnekTpu4eckoro Lwkada

8 — obLwee noaknto4veHne, oobeauHsaeT curHanbl ¢ knemm 1, 2,3, 4, 5 n 6.

HasHayeHue npucoeanHUTENbHLIX KNEMM B LieHTpe (creBa HanpaBo):
22 — nogknoveHne aaTymnka aneKkTponpoBOLHOCTY NepMeara, 3erieHbl NPOBOL.
23 — nogknoYeHne gaTynka SneKkTponpoBOoAHOCTU NnepMeara, KpacHbIN NPOBOA.
25 — nogknoYeHne gaTynka aneKkTponpoBogHOCTU nepmMearta, 6enbii NpoBOA.
26 — nogknioYeHne gaTynka aneKkTponpoBOgHOCTU nepmMeara, XenTbin NpoBoa,.
BHUMAHWE! Knemmsbl 2, 6, 10, 13, 17, 18, 19, 20, 21, 24 — He noakno4atoTCcS.

MoaknioyeHne BHELWHUX YCTPOUCTB

Cuctema nocrtaensetca 6e3 HeobBXOOMMOCTM MPSIMOro  MOAKITOYEHUS K
KnemMmMam  KOHTpOSfiepa, pPacrnofioXeHHbIM  BHYTPU  KOHTponnepa; Aans
NOAKMIOYEHMS creayowmx BHELLHNX YCTPONCTB (CM. PUCYHOK HXE):

e OauH N aBa p[aTyuKa YpoBHA B Oake nepmeata unu perne BbICOKOro
AaBrieHUA Ha NMHUM nepmMeaTta (KOHTaKTbl Ha KreMMHoun konoake XT1 BHYTpU
WKadga ynpasBrieHUs; YyCTaHOBSieHa MNepeMbldKka, KOTopyl Heobxoammo
yaanuTb Npy NO4KAYEHUN);

e Hacoca-gosatopa wuHrnoutopa (cm. [llpunoxeHue 3. IDneKTpuyeckas
cxema)
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BHewHero 3anpewarwero curHana ot NonslaBKkoOBOro nepeknto4varens
€MKOCTU MCXOAHOM BOAblI UMM ynpaBnsilOWero ycTpoucTtsa CUCTEMOM
npefo4vYnMCcTKM (Ha KnemMMHoW konogke XT1 BHyTpu wkadpa ynpasBfieHusd; rno
YMOJSIHaHUIO YCTaHOBSIEHA [MepeMblyka, KOTOPYK HYXHO ydanuTb npu
NOLKINOYEHUN).
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MpunoxeHue 3

AneKkTpnyeckana cxema
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MpunoxeHue 4
UHdopmauua o6 cucreme

HasBaHue Cucrembl Tun

O6paTHoocMoTHN4Yeckas Cuctema RO-

CepuiiHbI HOMep

[aTa npogaxu «_ » 20

ABTOPU3OBAHHOE MNPEAOMNPUATUE: | NOJIb3OBATEI/b:

Mognuce nony4vaTtens B
paboTtocnocobHocTn CucTemsl

HaTa «_ » 20

(DVIpMa, npegocTtaBliAloLLIaA rapaHTuto

®.1.0. npogaBua

Moanuck npoaasua

KomnnekTHocTb Cucrtemsl

Ne HanmeHoBaHue Ea.nsm. | Kon-Bo
1 Cuctema RO Ha pawme /B cbope/ LLIT. 1
1.1 | Hacoc Bbicokoro gaBneHus: LUT. 1

2 KapTpuox dounbTpa TOHKOW OYUCTKM LT. 1

3 KomnnekT TexHn4eckon OKyMeHTauum L. 1

4 LT. _

Onuum :

5 LT. L
6 LT, L
7 LT. L
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MpunoxeHue 5
lNpoekTHble XxapakTepucTtuku Cucremsol

1. Mopenb RO-

2. Temnepartypa UCXO4HOW BOAbI °C

3. Npoun3BoanTENBHOCTbL MO OYULLLEEHHON BOAE n/yac, M3/0yTKVI

4. Pacxopf koHUeHTpaTta (He MeHee) n/yac

5. BenuunHa peumkna (He MeHee) n/yac

6. [laBneHve B nMHUM nepmeara 6ap (npu noToke M>/yac)
7. Jonyctnmasa TemnepaTypa ncxogHonm sogbl +5... +25 °C

Xapakrepuctnkn Cuctemsbl, NONyYEHHbIE B X0O4€ NYCKO-HaNaa04YHbIX paboT:

Ne lMokasaTernb 3HayeHne
1 | JaeneHue Ha Bxoae npeadunbtpa, 6ap

2 | JaBneHue Ha Bbixode npegdunsTpa, 6ap

3 | NaBneHwne Ha Bxode B MeMbpaHbl, 6ap

4 | NaeneHuve Ha BbIxoge M3 MembpaH, 6ap

5 | daBneHune B NnuHUM nepmeata, 6ap

6 | Pacxog nepmearta, n/yac (n/MuH)

7 | Pacxog koHueHTpaTa, n/4ac (n/mMuH)

8 | Pacxog peuukna KoHueHTpara, n/Jac (n/muH)

9 | TemnepaTypa ucxogHown Boapl, °C

10 | YO.anekTponpoBOoAHOCTb Nepmearta, MkCm/cm
11 | Y4.9nekTponpoBOgHOCTL UCX. BOAbI, MKCM/CM
12 | YA.9neKkTponpoBogHOCTb KOHUEHTpaTa, MKCMm/cm
13 | 3HayeHwue pH ncx. Bogbl

14 | MyTHOCTb MCX. BOAbI, Mr/n unu EM®

15 | CB0OOOAHBIM OCTATOYHbLIN XMOP B UCX. BOAE, MI/n
16 | YKeneso B ncx. Boae, Mr/n

17 | MapraHeL B ncx. Boge, Mr/n

18 | ObLas KeCTKOCTb, Mr-aKB/n

19

20

MpumeyaHue: KayecTBO OuYMLLEHHOW BOAbl M MPOU3BOAUTENBHOCTL CUCTEMbI BapbMPYeTCsi B MEHbLLUYH WK
GOnbLUYI0 CTOPOHY B 3aBMCMMOCTM OT M3MEHeHWs! COMNeBOro cocTaBa WCXOAHOW BoAbl, pacxoda KOHUeHTpaTa u
TemnepaTypbl UCXOAHOW BOAbl OT NPOEKTHbIX BENUYMH.
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Pabouuu xypHan

MpunoxeHue 6

Darta/
Bpems

TemnepaTypa
Boabl Ha
BxoAae

[aBneHune Pacxon
focne B focne MepmeTta | Peuukn | Copoc | Bannac
dunbTpa | Mmoayne | mogyns
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Pabouuu xypHan

Darta/
Bpems

TemnepaTypa
Boabl Ha
BXopae

OdaBneHune Pacxon
flocne B focne MepmeTta | Peuukn | Copoc | Bannac
dunbTpa | Mmogyne | moayns
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