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MHCTPYKLUWMA NO NOAKMOYEHUIO U SKCNTYATALMK CUCTEMbI OBPATHOITO OCMOCA

1. COKPALLEHWNA N ABBPEBUATYPbI

00 — ob6paTHbIN ocmoc NO — HOpManbHO OTKPbLITLIN
LPM — nutp B MUHYTY NC — HOpManbHO 3aKpPbITbIN
LPH — nuntp B uac TDS — obuiee conecomepraHue

2. CAICTEMbI OBPATHOIO OCMOCA

2.1. BBEAEHUE

SKcnayamayusa ycmaHosKU nposodumcs creyuaaucmamu KomnaHul, umeroujumu
coomeemcmeytowuli onsim pabomel. He Oonyckalime, 4ymobbl Oemu uepanu ¢
obopyodosaHuem.

BxoAHOM KnanaH (HOpMasibHO 3aKPbITbli) OTKPbIBAETCA 417 NOAAYM BOAbI B YCTAHOBKY MO CUrHaNy
KOHTpoAanepa. Mpu ycnosuu, 4To gasneHue nocne punbrpa 6onee 0,2 MMNa u c6opHUK Nepmeata
He Hano/HeH (NoN/1aBKOBbIV BbIK/OYATENb B HUKHEM MONOXKEHWUM), YCTAHOBKA Ha4YMHaeT paboTy.

McxoaHan BoAa NPOXOAUT Yepes GUNLTP MEXaHUYECKOM OYMUCTKM, NOC/E YEro HAacoC NOBbIWEHUA
JaBNeHWs nogaet ee Ha MemBpaHHbI MOAYJIb, F4e NPOUCXOAMT PasgesieHne BOoAbl Ha ABa NOTOKa:
nepmear (4eMMHEPaNN30BaHHYIO BOAY) M KOHLEHTPAT (BOAY C NOBbIWEHHbLIM COMECOAEPIKAHMEM
conen).

MaHoMeTpbl YCTaHOBKM OTOBPaXKaloT 3HaYeHuA gasneHuit nocne GuabTpa U B membpaHHOM
moayne.

MepmeaT HanmpaBAseTcA Ha BbIXO4 y3na 06PaTHOrO OCMOCa, €ro Pacxoh pPerucTpupyercs
poTameTpoM MmepmeaTa M 3aBUCUT OT AaBAEeHWUA B MeMBpPaHHOM MoZyne — C yBEeNUYEeHUEM
[AaBNeHUA BO3pacTaeT NoToK nepmeata. Pene BbICOKOro 4aBieHWUsA B IMHWMM NepmeaTta OTK/oYaeT
YCTaHOBKY MPM NOBbIWEHUW AaBNEHUA NepmeaTa.

KoHueHTpaT cbpacbiBaeTcs B KaHaM3aLMI0 Yepes WwTyLep cbpoca. B uensx ymeHbleHns ob6bema
CTOKOB YCTaHOBKM YacTb NOTOKA KOHLEHTpaTa HanpaBAseTca Ha BXO4, HacoCa BbICOKOTO AaB/eHUsA
(T. H. PeuMKN KOHLEHTpaTa). YBesMyeHe 40U PELMKIA BOAbI U, COOTBETCTBEHHO, YMEHbLUEHUE
cbpoca yCTaHOBKM PETyINPYETCA POTaMETPOM PELMKAA.

MNogrotoBneHHan BoAa nocTynaeT B C60pHMK nepmearta, B KOTOPOM YCTaHOB/IEHO NONJ1aBKOBOE
pene ypoBHsa, oﬁecneqMBalou.l,ee OTK/NKOYEeHUEe YCTAHOBKU NPU 3aN0/IHEHUN EMKOCTU.

Mpu cpabaTbiBaHWM BbIKAOYATENA B BEPXHEM MONOMEHUWM aBTOMATMYECKM 3anycKaeTcs
nporpamMmma ruapaBiMyeckoil MPOMbIBKM mMembpaH — Ha 60 ceKyHA OTKpbIBaeTcA KaanaH
NPOMbIBKM, NPY 3TOM BECb NOTOK BOAbI M3 MEMBPAHHOrO MOAYNA HanpaBAsAeTca Ha cobpoc.



NHCTPYKLUMA NO NOAKKOYEHUIO U SKCNJIYATALUMK CUCTEMbI OBPATHOIO OCMOCA

2.2. TEXHUYECKUE AAHHbIE

Tabnuua 1. TexHUYECKME XapaKTePUCTUKN

Tabnuua 2. OrpaHUuYeHUn***

* Mpu TemnepaTtype ncxogHom Boabl 25 °C u conecogepskatum 1000 mr/n

** CocTaB BOAbl AO/MKEH COOTBETCTBOBATL TPE6OBAHMAM B Tabnuue 2.
Ecnu HeKoTopble AaHHbIE OTCYTCTBYIOT UM HE COOTBETCTBYIOT TpeboBaHMAM,
obpaTtuTech B CNyK6y noaaepskkm BWT.

Mogenb MO-6500 MO-12000 | MO-24000 150 mr/n CaCO3
ecTkoCcTb
Koa, M6VCTFW | M10OVCTFW | M24VCTFW 3 mr-aks/n
ﬂpOM3BO,ﬂ,MTen*bHOCTb no 280 530 1000 Heneso 0,1 mr/n
nepmeary, n/4
MapraHeL, 0,05 mr/n
Konuuectso v Tun membpar | 1xXLE-4040 | 2 x XLE-4040 | 4 x XLE-4040 CUNUKaTbI 20 mr/n
DasneHue Ha Bxoge, 6ap 2-6 Obuiee 3000 mr/n
conecogepaHue
Pacxop, Boabl Ha oaHy
rMApaBANYECKYIO 30-38 58-75 MepmaHraHaTHasA
NPOMBIBKY, 7 OKMCNABMOCTb 4,0 mr O2/n
BOAb!
MNoTpebnsaemas MOLLHOCTb,
KBT 0,67 19 OcTaTouHbIii X10p 0,1 mr/n
CepoBogopop, HeT
FaGapuTsl (£, x LU x B), mm 540 x 405 x 1450 700 x 610 x
1450 *** OrpaHuyeHus moryT 6bITb
MaKcMManbHas Macca CyXoit NPEBbILIEHbI B ciydae
CUCTeMbI. He 6onee. K 60 70 100 MCMoNb30BaHNA aHTUCKanaHaTa,
4 4 NOIMIOTUTENSA KUCOPOAA WA APYTUX
[vameTpbl NOAKNIOUEHUIA: peareHToB, KOTOpPble NPeAHA3HAYEHDI
® MCxofHas BoAa 1/2” 1,0” AnAa npeasapuTenbHoi 06paboTku
o nepmear 1/2” 1,0” BOAbl Nepes cuctemol obpaTHoro
e cbpoc 1/2” 1,0” ocmoca.
Pexkum HopmanbHoM paboTbi**
CKOPOCTb NOTOKa peLmMKAa: [JasneHne
e n/m 13-15 8,2-11,2 21-35 Ha BXxoae 0,2..0,4 Mna
o nfu 820-900 490-680 1200-2100
Temnepatypa o
10..25°C
CKOpOCTb NOTOKa copoca: BOAbI
o a/m 1,2-1,7 2,2-3,0 5-8
o /4 70-100 130-180 300-500 dnekTponuTtaHue 2308, 50y,
CKOpOCTb NOTOKa Nepmearta: [JasnexHne 0,8..1,2 MMa
e a/m 3,5-4,5 6,5-9,0 16-20 membpaH
o nfu 200-270 390-540 900-1200

Ucxo0Haa eo0a OomHa o0bsa3amenbHO npolmu npedsapumenbHyo O4UCMKYy om
MesnIKux npumeceli U 0cMamoYyHo20 xa0pa neped nodaveli 8 MembpPaHHbIG MOOyb.
BoOa U3 CK8AM(UHbI MOMem codepxamb Makue MPUMecU, KAK COAU Hecmkocmu,
Hesne3o, MapaaHey, cepo8ooopod, Komopbie bbiIcMpPo 8bI800M U3 CMPOA MemMbpaHy.
BausHuUe HeKomopbix U3 amux npumeceli Moxem 6bimb ycmpaHeHo nymem egedeHus
aHmuckanaHma. llposedume demansvHeili nabopamopHsili aHanu3 eauweli 800bI U
cesMHuUMecb Co crneyuaanucmom 6000nod20mMoeKU 05 KOHCYaAbmayuu no noeody

npuobpemeHus 0onosaHUMenbHo20 060py008AHUSA 019 OYUCMKU 800bI.
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WHCTPYKUMA NO NOAKIHOYEHUNIO N SKCNTYATAUMN CUCTEMbI OBPATHOTO OCMOCA

[pon3BoaMTENbHOCTL MO Nepmeary, N/4ac

lpadumk 1.
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NHCTPYKLUMA NO NOAKKOYEHUIO U SKCNJIYATALUMK CUCTEMbI OBPATHOIO OCMOCA

3. MOHTAX U 3ANYCK

BHumaHue! 9/1€Kmpuqec1<oe nooKnYeHue 001}#CHO 66imb 8bIM0O/THEHO
KBGﬂUd)UL{UpOBGHHbIM crneyuanaucmonm.

3.1 YctaHoBUTE 060OpygoOBaHME Ha POBHOM TOPU3OHTANbHOM N/IOWaAAKe, CnocobHol
BblAepyKaTb ero Bec (cm. Tabauuy 1). YcTaHoBUTE emKocTb Ana cbopa nepmeata pagom c
obopynoBaHuem. Mepes Tem Kak MPUCTYNUTb K MOLKAOYEHWUIO U 3aMYCKy CUCTEMBI, TLLATENbHO
npoBepbTe CUCTEMY Ha HanuuMe MNOBPEXKAEHWI, BKAoYas TpybonpoBoAbl, BEHTUAM, Hacoc,
membpaHoaepKatenb/membpaHoaepKatenu, GUALTP MEXaHUYECKOW OUYUCTKMU.

3.2 YcTaHOBKa membpaHbl B MeMbpaHoaepKaTesb.

M3BNeKMTE MeMBpPaHHBbIN 3/1IEMEHT 13 3aBOACKOM YNAKOBKM U YCTaHOBUTE B MembpaHogepyKaTenb
(anna storo notpebyerca oTcoeaMHNUTL TPY6ONPOBOAbI U CHATb MeMBpaHoAEepKaTeNb CO CTaHWHbI).
YcTaHaBAMBaTb MeMBpaHHbIN 31eMeHT HeobX0AMMO B HamnpaBAEHMWU CTPENKM, HaHeCeHHOW Ha
membpaHoaepKaTesnb (CO CTOPOHbI BXOAA MCXOAHOM BOAbI), CHAB TOPLEBYHO KPbILLKY. 3arpysuTb
MeMbBpaHHbIM 3n1eMeHT B membpaHogepKaTenb HeobXoAMMO KOMbLEBLIM YN/IOTHEHMEM Ha3ag,
Y6eguTech, 4To LeHTpaabHaa Tpyba meMbpaHHOro 3neMeHTa HaZeTa Ha NepexoaHuK B TOPLLEBOM
KpbILWKe C NPOTMBOMO/OXKHOM CTOPOHbI. Cobepute membpaHogep:KaTesb, YyCTAaHOBUTE Ha CTaHUHY
M nogkaounTe Tpybku B obpaTHOM mopasake. Ha Bpems nepeoro mycka CUCTEMbl MepmMeaTHyto
JIMHUIO HYXKHO NOAKIOYUTD K KaHaM3aumuu.

lpu Heobxodumocmu ucnosns3ylime 2AUUEPUH.
lpu pabome ¢ membpaHamu nosne3ylimeco cmepusabHbIMU Pe3UHO8bIMU epYamKamu.

33 BbinonHUTe noakntoyeHne K MarmcTpanam nogayun BoApbl, C6pOC3 B KaHanusauyuto,
0TBOAA NepmeaTa B EMKOCTb. Bce nogkntoueHmna K MarmncTpanam Boabl BbINOAHAKTCA Yepes O6LLI,MI71
noprT, paCI'IOl'IO)KeHHbIﬁ B 3a,D,Hei;I 4aCTU YCTAHOBKMWU.

lpu nodkaw4eHuu mpybonposoda K cucmeme HeobXo00UMO UCMO6308aMb
mpy60ornposod ouamempom He MeHbule, YeM duamemp NMOOKAOYEHUS Ha cucmeme.

34 OnyctuTe NONNaBOK ypoBHA € 6annactom B €MKOCTb C NEPMeaToMm, NpeaBapuUTenbHO
oTperynnposas Heobxoaumyto ANvHY Kabens. [laHHaa onepauusa Heobxoauma ans obecneyeHus
KoppeKTHOM paboTbl HacocHoro o6opyaoBaHuA. Mocne NepsBoro HanoNHeHWs eMKOCTU ybeamTecs,
YTO NONNABOK BKNHOYAETCA U OTKNHOUAETCA B HYYKHbIX MO3ULUAX.

3.5 Echm  cuctema OO nos3BosifeT NPOBECTM MNPOMbIBKY MNepmeaTom, YCTaHOBUTE
HeobxoaMMbIi GUTUHT. B cnyyae MCNONb30BaHUA BHELLUHErO CUrHana ANA NpekpalieHns paboTbl
(MMKpOCBUTY) yaanuTe nepemblyKy, COEAUHAIOLLYIO KneMMbl 6 U 7 Ha KoHTpoanepe (cm. pasaen
0 KOHTponnepe). 3aTem BCTaBbTe MPOBOA, OT MMKPOCBMTYA B KOHTPOA/IEP W MOAKAYMTE K
Knemmam. Mpu UCnonb30BaHMM aHTUCKANAHTa UM UHBIX PEareHToB 06paTUTECh K MHCTPYKLMKN ANA
NPaBWUAbHOIO NOAK/IOYEHUA f03MpYIOLLErO 060PYA0BaAHMA.

3.6 MogKnoumTe YCTaHOBKY K CETU NepPeMEHHOro ToKa HanpsaxeHnem 230 BONIbT.
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MHCTPYKLU WA NO NOAKMOYEHUIO U SKCNNTYATALMK CUCTEMbI OBPATHOITO OCMOCA

3ANYCK CUCTEMDbI

3.7 Mepen Hauanom paboTbl y6eautech B TOM, YTO OTKPbITbI peryavpylowme BEHTUAN
peumkna v apeHaxa. OTBeguMTe NOTOK NepmeaTa B ApeHaXk Ha Bpems nepBoro 3anycka.

3.8 Bk/tounTe NUTaHWe ANa Havana paboTbl cuctemsl. Mocne Toro Kak 6bi1 NpoBeseH 3anycK
KOHTpoA/iepa 1 obopyaoBaHWe Havano paboTaTb, 3aKpbiBaiTe BeHTUAb cbpoca A0 Tex Nop, NoKa
pacxog, He 6yaeT BbICTaB/EH B COOTBETCTBUM C NACNOPTHLIMU AaHHbIMU. [loCAe 3TOro oTperynnpyite
pacxog, peuukna aHanorMyHbiM cnocobom. B pesynbTate aasneHve B membpaHHOM moayne,
KoTopoe dUKcMpyeTca Ha MaHOMETpe, NoBbicuTcA. OCTaHOBKTE CUCTeMy, KOFAa pacxos nepmearta
6byzLeT cooTBeTCTBOBaThH cneuuduKaumm UM [aBneHne B membpaHHOM Moayne AOCTUrHEeT
BepxHero npegena. Mocne yCTaHOBKM HaZNEXKaALLEro AaBAeHNa HacTpolTe NOTOK ApeHaxa (ecam
OH MeHseTca B npouecce), YTobbl rapaHTUpoBaTb, PaboTy CUCTEMbI C KOPPEKTHLIM BbIXOAOM
nepmearta (75%, ecnu He yKasaHo Apyroe 3HayeHue). s pacyeta pacxosa C/IMBA B KaHaM3auUmio
BOCNO/Ib3yhTECH GOPMYNON HUKE.

Pacxopg nepmeara
MNoTok B gpeHaxk = ————— — - Pacxog nepmeara
Bbixog nepmeara

[Ona npumepa:
Pacxog nepmeata = 50 A/MUH = 3 m3/y
Bbixog nepmeata = 75% = 0,75 (no ymonyaHuio)

C6poc B gpeHax = 50/0,75 - 50 = 16,67 n/muH = 1 m3/u

Y6eguTecb, 4TO MOTOK MNepmeata M cbpoca COOTBETCTBYIOT PaCHETHbIM AaHHbIM.
Mocne ycTaHOB/EHWUA NapameTpoB NpoBepbTe 3HaueHus pabouero pacxoga nepmeara, cbpoca u
AaBI’IeHVIl"’I Ha npegmeT COOTBETCTBMA PEKOMEHA0BAHHbIM 3HAaY€HUAM U OTPaHUYEHUAM.

Cnedume, ymobbl OassneHue 8 MemMbpaHHOM MoOyse He npessiwano 1,6 Milla.
Ecnu membpaHHoe OaeneHue MOOHUMAEMCA 8blwe 02PAHUYEHUS, YKA3aHH020 8
cneyugukayuu, omkpeliealime 8eHMUAb PEYUKA, MOKA OHO HE CHU3UMCA.

bydeme sHUMamenbHel U He npesvilualime seauyuHy eeixo0a nepmeama 6osnbue
pekomeHAyemozo 3HayeHuA. Ecau ebl He ygepeHbl, Ymo peyukn pabomaem O0aAHHbIM
06pazom, ceaxumecs ¢ npedcmasumesnem cep8ucHol cayboi.

Mosopayusalime peaynupyrowuli 8eHMUAb MAABHO MPU KOPPeKyuu peyuxkna u
OpeHaxa. He denalime pe3Kux OsuxeHUli — 3MO MoxXem npusecmu K rosoMKe
obopydosaHus.

> B P

3.9 OcraBbTe 0bopyaoBaHMe paboTaTb B TeyeHMe 1 yaca B pexkume cbpoca nepmeata u
KOHLEHTpaTa B APEHaX B Lenax yaaneHus KoHcepBaHTa. Cnegute 3a NoKasaHUAMMW MaHOMETPOB
M POTameTpoB, 4YTObbl Y4OCTOBEPUTLCA, YTO OHM HE MPEBbIWAOT MACNOPTHLIX 3HayeHui. Mo
NCTEYEHUW YKa3aHHOrO BPEMEHMU 3aMmyCTUTE PEXMM NPOMbIBKU (HaxkmuTe «CTAPT» Ha naHenu
KOHTpOA/Iepa), 3aTeM OCTaHoBWUTe 0bopyLoBaHMWe. BbikntounTe ocHOBHOM aBTomat. CoeauHuTte
Tpy6y/WwnaHr nepmeaTa c eMKoCTbio. Cuctema 06paTHOro ocMoca rotosa K pabore.
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4. TPEBOBAHNA K MOHTAXY

e MoHTaxk M 3anyck 060pyfoBaHWA [O/KHbI OCYLLECTBAATLCA KBaAMOULMPOBAHHbLIM
cneymanucTom. TexHMYeckoe MomelLeHne uam mecro, rae byaet ycraHosneHo o6opyaosaHue,
ZOJ/IKHO COOTBETCTBOBATb MECTHBIM CTPOUTE/IbHLIM CTaHAAPTAM.

. O6opyaoBaHMe He A0/MKHO IKCMAYaTUPOBaTLCA BHe NnomelleHus. Takke ob6opyaosaHue
He JO0/IKHO NoABepraTbCa BO34eMCTBUIO MOTOAHbIX YCI0BMIA (40K Ab, TEeMNepaTypHble KonebaHus,
BO3/EMCTBME CONHEYHbIX Iy4Yelt, U T. A.) U pa3meLLaTbca B6AN3N OTONUTENbHON TEXHUKM.

e  Bo3gywHoe NpocTpaHCTBO paboyeit 30HblI HEe AOMKHO CoAeprKaTb arpeccuBHbIX Napos,
MblAM B BO34yXe U BOJIOKHUCTbIX BELLECTB.

o CBoboaHbIi AOCTYN K 0BOPYAOBaHUIO B PEMOHTHbIX WM SKCM/YaTaLMOHHbIX Lensax
JOMKeH 6biTb  obecneyeH co CneayoWwmm yCI0BUEM: PACCTOAHWE MeXAy obopyaoBaHUEM U
CTPOUTE/IbHbIMU KOHCTPYKLMAMM He meHee 500 mm Bneso u Bnpaso n 200 mm BBEpX.

° SNneKTpuyeckoe NoAKA0YEeHNE A0NKHO 6bITb BbIMOIHEHO COMIACHO MECTHbIM CTaHOQpTam
6e3onacHocTn ONA 9N1eKTPOYCTAaHOBOK. YA0CTOBEpbTECh, YTO NOAKIOYEHUA 6bINN BbIMNONHEHDI C
npuMmeHeHnem npasun sasemneHna n usonayun.

° pr60nposop,b| nogayun VICXOp,HOI?I BOApbl, C6pOC3 M nepmearta A0/IXKHbl COOTBETCTBOBATb
MECTHbIM 3aKOHOAATEe/IbHbIM AOKYMEHTaM U MMeTb AO0CTAaTOYHYHO MNPONYCKHYIO CNoCcOBHOCTb.
JpeHaxkHaa TMHUA J0NXKHa 6bITb oTAaeneHa OoT KaHa/in3aumnun Bo34yLWHbIM MPOCTPaHCTBOM.

e CTpouTesbHble maTepuasbl U BHYTPEHHAA 06AULIOBKA pe3epByapa nepmeata A0/KHbI
6bITb CTOMKMMU K KOPPO3WUM (Hanpumep, U3 HepKaBetlowei cTanu, nonaunponuneHa). Emkoctb
[J0MKHa BbITb YCTaHOBAEHA PAAOM C 060pyA0BaHUEM.

e J1AvHAa BCacbIBAOLWEN IMHMM HAacOCa aHTUCKaNaHTa He A0/KHa npesblwaTth 1,5 M. bonee
AeTanbHaAa MHGOPMaLLMA YKa3aHa B PYKOBOLCTBE M0/1b30BaTeNA AO3MPYIOWMX YCTAHOBOK.

5. TPEBOBAHUA K 3KCNNTYATALUU

5.1 OnepaTtop 060pyAOBaHUA [AO/MKEH CTPOro CNeAoBaTb AAaHHbIM PEKOMEHAALMAM U
cobnioaaTb TEXHUKY 6e30nacHoCTy.

Ecnu Kabenb numaHua nospexcoeH, oH O0osmieH bbimb 3aMeHeH npou3sodumesnem,
cepsucHol cnyucboli npouzsodumens uUau Keanu@PUUUPOBAHHLIM CEeyUanUuCcmom 60
usbexcaHue asapuli

5.2 Bo Bpems 3kcnayataumu obopyposaHusa ybeautech B TOM, YTO 3HAUYeHUA AABAEHUA U
Pacxof0B HAXOAATCA B NpeAeiax 3HaueHUi cneumdmrKaLmMm 1 nogaqa BoAbl ABAAETCA HENpPepbIBHOM.

5.3 BbinonHsaAlTe cnepytowme AeACTBUA MUHUMYM Pas B MecALl;:

e ybeamTecb B TOM, YTO 3HAYEHMA MAHOMETPOB M POTAaMETPOB HAxoAATcA B npegenax
3HaYeHun cneundmkaLmm;

* MpoBepbTe repMeTUYHOCTb TMAPABAMYECKUX COeAMHEHMI U LeNOCTHOCTb OTAENbHbIX
y3noe Tpybonposoaa.

8



9

MHCTPYKLU WA NO NOAKMOYEHUIO U SKCNNTYATALMK CUCTEMbI OBPATHOITO OCMOCA

5.4 [na KOHTpons KoppekTHoW paboTbl cuctembl OO perynspHO BeauTe yyeT paboTbl
obopyfoBaHWA M 3anucbiBaiiTe NMOKasaHWA NapameTpoB. Ucnonb3yiiTe 3aBoACKOe NporpaMmmHoe
obecneyeHune AN KOPPEKTHOTO KOHTPOAA U3MEHEHMWA AaB/IeHUA, TemnepaTypbl U ApYr1xX YCAOBUiA
3KCNyaTaumu.

5.5 MpoBoanTe 3ameHy KapTpuAarKa MeXaHWYECKOW OUYWUCTKM CBOEBPEMEHHO, MO Mmepe
3arpsasHeHua. Nepenag gasneHna 0,1 MMa uav 6onee ABASETCA MHANKATOPOM TOrO, YTO KapTPUAK
MexaHu4YecKoi GuabTpaLmmn HeobXoaMMO 3aMEHUTbL Kak MOXKHO BbicTpee.

5.6 BbINONHANTE XMMWYECKYID NPOMBIBKY MembpaHbl, ec/M BO3HWKAT cheayloliue
npobnemol:

* HOPMMWPOBaHHbIN pacxog nepmeata cHuauaca Ha 10-15% oT ero nepBoHayasbHOroO
3HayeHwus;

* HOPMMPOBAHHAA MPOBOAMMOCTb MNepmeaTa nosbicunacb 10-15% oT HauyanbHoro,
NPOBOAMMOCTb UCXOAHOM BOAbI OCTANACh HAa TOM XKe YPOBHE;

® pOCT nepenaga Aas/eHns Ha membpaHHOM moayne Ha 10—15% oT Ha4anbHOro 3HAYEHMS.

5.7 Mocne ycTaHOBKM MembpaHbl, KOTOpPas NPOLLIA XMMUYECKY0 NPOMbIBKY, B Te4eHUWe Yaca
npomoiTe MmembpaHy 1 yaanuTte nepmeat v KOHLEHTPAT.

5.8 Bo u3berkaHMe MUKPOBMONOrMYECKOro 3arpA3HeHWs YCTaHOBKa JO/KHa paboTaTb
He MeHee OAHOrO Yyaca B AeHb. B cnyyae npoctos obopyaoBaHus B TedyeHue 48 yacos v bonee
mMembpaHa A[O/MKHAa b6biTb OYMLLEHA KOHCEPBUPYHOWMM PacTBOPOM. YUCTKa KOHCEpBaHTOM
3aK/l0YaeTca B LUMPKyAaLuMKM pactsopa 1% meTtabucynbduTa HaTpua B MembpaHHOM mMoayne B
TeyeHne 30 MUHyYT. Mepes, BOCCTaHOBAEHNEM PabOTbl YCTAHOBKM NOCAE OYUCTKM KOHCepBaHTamu
membpaHy Heo6xo4MMO NPOMBITb.

3anpeweHo ucrnoanb308ame UCXOOHYH 800y € co0epxaHuem ce0b00H020 xs10pa bosnee
0,1 me/n 6e3 npedeapumesnbHOU O4YUCMKU HA AKMUBUPOBAHHbIX Y2Aax unu Opyaux
annapamax dexaopayuu. Xaop paspywaem memopaHy.

5.9 3ameHa MeXaHWYEeCKUX GUNLTPOB BbIMOMHAETCA CelyoWmnm 06pasom:
e oTK/O4NTE 060PYAOBAHME OT INEKTPONUTAHUS;
* 3aKpoiiTe nogayy Bogbl n cbpockTe faBneHue;

® OTKPYTUTE KONBY OT BepxHel 4YacTu GpUALTPA WM WU3BJEKUTE ee; CneauTe, 4YTobbl Ha
obopynoBaHue He Nonana BoAa;

* V3BNEKUTE UCMONb30BAHHbIN KAPTPUAK U3 KONBbI, Pa3MecTUTe BHYTPb HOBbIN KapTpUaK
W 3aKpyTuTe Konby.

He npeebiwaliime cusy 3akpy4usaHus 6onee 2 K2 X cm
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5.10 3ameHa membpaHbl BK/IOYAET CeaytoLme 3Tanbl:
* OTK/IIOUUTE 3/1IEKTPONUTaHWe 06opyaoBaHUA;
® 3aKpoiiTe nogayy Boapl U cbpockTe AaBNeHME;

® OTCOEAMHMTE MOTOK WCXOA4HOW BOAbl, NMepmeaTta M KOHLUEHTpaTa Ha membpaHHOM
moayne;

* ocnabbTe KpenieHue, Kotopoe QUKCUpyeT membpaHoaep:KaTesb U CHUMUTE ero co
CTaHWHbI;

® CHMMMUTE TOPLEBbIE KPbILWKW, YAEPsKMBatoWmMe membpaHy B MembpaHoaeparene;

® W3BJIEKUTE UCMO/b30BaHHbIA MeMBpPaHHbIM 3/1IeMEHT B HanpasaeHnn, 06paTHOM MOTOKY
BOAb! (NPOTUB CTPENKH);

® yCTAHOBMTE HOBbIM MeMBpPaHHbIN 31emeHT, cobatoaan HanpasaeHWe NOTOKa, yKa3aHHoe
CTpenkow;

® MOMECTUTE KpbIWKy-agantep MembpaHbl Ha MECTO W 3aKpenuTe ee CTOMOPHbIMMU
nnacTMHamu;

® yCTaHOBUTE MeM6paHop,ep>KaTenb Ha YCTaHOBKY W 3aKpenute ee 3aXMMHbIMU
KpenneHnamu;

® BOCCTAHOBMTE MOAKNOYEHMA TPY6ONPOBOAOB.

He ebinoaHAlime pemMoHmM, YUuCMKy, U nepemeweHus obopydosaHua unau
scriomoaamerbHbiX 6710K08 (MepmMeamHyto eMmKocms, ¢uasmpel U m. 0.), Koz2da
o0bopydosaHue NodcoeduHeHO K MUMaHUo 3aeKkmpocemu.

He nodesepaaiime ob6opydosaHue mexaHuyeckomy eo3delicmsuro  (yoapam,
dononHumenesHol MmexaHu4ecKol Hazpy3Kke Ha 06opydosaHue).

3ae00-u3zomosumersb He Hecem omeemcmeeHHOCMU 30 KaKue-n1ubo nospemcoeHus,
HaHeceHHbIM 871a0esbUy UAU mpembsUmM AUYAM 8C1edcmeue U2HOPUPOBAHUS MEXHUKU
6e3onacHOCMU Uau mexHU4YecKux pekomeHoayud.

6. TPEBOBAHUA MO XPAHEHUIO U TPAHCINIOPTUPOBKE

e ObopyaoBaHMe AOMKHO XPaHWUTLCA B 3aKPbITOM MomelleHMU. KayecTBo Bo3gyxa Hag
paboymm NPOCTPAHCTBOM AOKHO COOTBETCTBOBATb MECTHLIM CTaHAAPTaM.

e TwaTenbHo BbINOMHANTE AENCTBUA NPU KOHCEPBALLMM MeMBpaHbl, KOraa NoAroTaBnMBaeTe
€e K 4/ INTe/IbHOMY NPOCTOHO.

e  Ob6opygmoBaHve OO B OpPUrMHaNbHOM YNaKoBKe MOMET ObiTb AOCTaBAEHO /o6biMU
BMAAMM TPAHCNOpPTa: BO3AYLIHbIM, BOAHbIM, HA3€MHbIM.

e [pwv TpaHCNopTUPOBKe 060pYyA0BaHME AOMKHO 6bITb 3aLLMLLEHO OT BO3AEWCTBUA HU3KUX
TemnepaTtyp 1 yaapos/subpauuii.
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7. YCTPAHEHUE HEUCNPABHOCTEM

Mpobnema

Bo3moxKHaa npuumHa

YcrpaHeHue

KoHTponnep He
3anyckaetca nocne
noAayv NUTaHuA
Ha YCTaHOBKY

1 BKIOYEHMA
AondasTomata

OTCVTCTBME HanpAaXeHna

YCcTaHOBKa [0/KHA ObITb MOAK/OYEHA K CETU
anekTponuTtanua 230 B, 50 Iy,

MNoBpexkaeHune Kabena
NUTaHMA YCTaHOBKM

MpoBepbTe LEeNOCTHOCTL Kabens npu NnomoLm
MynbTUMETpPa. Ha Knemmbl AudasTomaTa
[O/IXKHO NOAABATLCA NUTaHUE COMNACcHO
nacrnopTHbIM TpeboBaHMAM (CM. 3. cxemy)

BbinageHue nposoaa
NUTaHMA U3 pasbema
naatbl KOHTpPOA/IEepa

HapexHo 3aduKcmMpyinTe 3aXKMMHBbIMKU BUHTAMU
npoBoAa NUMTaHWA B pa3bemMax KNemMMHOWM
KOJIOZKM Ha NaaTe KOHTpO/Iepa YCTaHOBKM

[pyrvue HencnpasHOCTH

ObpaTuTech B CNyKOy TEXHUYECKOW NOALEPHKKM
BalLero gunepa

CpabatbiBaHue
(oTkNtOYEHME)
AondasTomata
nocne 3anycka
YCTaHOBKM

MapameTpbl ceT
3NEeKTPONUTaHUA
He COOTBETCTBYIOT
TpeboBaHUAM

Ha ycTaHOBKY J,0/1KHO NOAaBaTbCa
cTabunmsmposaHHoe nuTaHue 220-230 B, 50 Ny,
6e3 nepenagos/naaeHUA HanpaXKeHMa

[pyrve HemcnpasBHOCTM

ObpaTuTech B CNyKOy TEXHUUECKOW NOALEPKKM
BalLero gunepa

Hacoc Bbicokoro
OaBNeHna He
3anyckaerca, Korga
KOHTpO/INEep

B pexunme
«lpounssoacTso»

BbinageHue nposoga
nUTaHMA U3 pasbema

Y6eauTech, YTO NPOBOA yNpaBneHus
KOHTaKTOpa (CM. 3/1. cxemy) HageXHo
3aduKcmpoBaH B pasbeme F rpynnsl PUMP
KNEeMMHOM KOJI04KM Ha NaaTe KOHTpoasiepa
YCTaHOBKMU.

Y6eauTech, YTo NpoBoAa Kabens nuTaHusA
Hacoca 3adpuKcMpoBaHbl B pasbemax 2 (dasa),
4 (HoNb) KOHTAKTOpa B pacnpefennTenbHOM
WMTKe

[pyrve HeumcnpaBHOCTM

O6patutech B CyK6Y TEXHUUECKOWN NoaaepIHKKK
Baluero aunepa
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Npo6bnema Bo3morkHaa npuumnHa YctpaHeHue
Cauuikom Huskan N3mepbTe Temnepa BOAbI M ybeanTech, UTo
Temnepatypa p paTypy BoAbl 1 yoen, )
o OHa COOTBETCTBYET NACNOPTHbIM TPeHOBaHUAM
nogasaemoi Boabl
HekoppekTHO
YCTaHOB/IEHO AaBneHune | 3anuwmnTte NoKasaHWA POTaMETPOB U
CHrkeHHan B MeMbpaHHOM moZyne | MaHOMETPOB YCTaHOBKM 1 0bpaTUTeCh B CYKOY
NPOU3BOANTENBHOCTD | 1y 06BEMHBIN pacxos, TEXHUYECKOW NoAAEPKKM BaLLEro annepa

no nepmeary

KOHLeHTpaTa

3arpasHeHue BbINONHMTE XMMUYECKYIO pereHepaumio

MembpaHbl (MpoMbIBKY) MeMBpaHHbIX 3/1EMEHTOB
O6paTtutech B CNyKOY TEXHUYECKOI NOALEPHKKM

Dpyrve p yx0y aaep

Ballero amnepa

MoBblWweHHan
3/1EeKTPONPOBOAHOCTb
nepmeara

TemnepaTtypa BoAbl
Ha BXxoje Bbllle
J0nycTUmon

M3mepbTe TemnepaTypy Boabl v ybeautech
B TOM, YTO OHa COOTBETCTBYET MACMOPTHbIM
TpeboBaHUAM

HeKoppeKTHO
YCTQHOB/IEHO AaBNeHue
B MemMbpaHHOM moayne
M 06BbEeMHbIN pacxog
KOHLLeHTpaTa

3anuwuTe NoKasaHMA POTaMETPOB U
MaHOMETPOB Ballell YCTaHOBKM U 0bpaTuTech
B C/IYXKOY TEXHUYECKOW NoAAEP KK/ BaLlero
Aunepa

KauecTtBo BOAbI
He cooTBeTcTBYeT
TpeboBaHUAM

yﬁe,ﬂMTECb, YTO NOKasaTe/ i aHan3a BoAbl
COOTBETCTBYHOT NAaCNOPTHbIM TpeﬁOBaHMHM

MoBpexKaeHO HapyKHoe
YNIOTHUTENbHOE
KO/IbLLO MeMBpPaHHOro
3/1eMeHTa Unu
COeIMHUTENbHOM
MydTbI

3ameHuTe YANNOTHUTENbHOE KONbLO

MexaHu4yeckoe
nospexaeHve
meMbpaHHoro
3feMeHTa

3ameHuTe NoBpEXKAEHHbI MeMBPaHHbI
anemeHT

[pyrve HemcnpaBHOCTH

O6paTnTechb B CAYKOY TEXHUYECKOWN NOAAEPIHKKM
Baluero aunepa

[Apyrue
HencnpaBHOCTU

ObpaTuTech B CNy»KOy TEXHUUECKOW NOALEPHKKM
Ballero gunepa

12
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8. KOHTPONNEP

8.1. BBEAEHUE

KoHTponnep OC 5000 npegHasHa4yeH AN aBTOMATUYECKOrO UM PYYHOTO ynpaBaeHus pabotoi
06pPaTHOOCMOTUYECKUX YCTAHOBOK.

KoHTponnep OC 5000 ob6ecneunBaer:

® aBTOMaTM4eCKOoe BKIKDYEHNE U OTK/TIOHEHWE YCTAHOBKUM MO CUTHAly AaTYUKa YPOBHA B C60pHI/IKe
nepmeara nnuv gasneHnAa B IMHNMKU nepmearta C npep,BapMTeanon FMApaBﬂMHECKOVI I'IpOMbIBKOVI;

* aBapuitHOe OTK/IOYEHME YCTaHOBKM MO CUrHa/faM [aTiMKOB CYXOro xoda, M36bITOYHOro
[AaB/ieHMA B Moay/e;

® OTK/IlOYEHWe YCTAHOBKM MO BHewwHeMy curHany «CTOlM»;
® rMAPaBANYECKYIO NPOMbIBKY MeMbpaH No BpeMeHHOM LuKAorpamme;

® MOCTOSHHbIN KOHTPO/1b 3/1EKTPONPOBOAHOCTU N TeMNepaTypbl NnepmeaTta Npnu UCNONb30BaHUU
KOM6MHMpOBaHHOFO OaT4YMKa, BXOAALEro B KOMNNEKT NOCTaBKU.

KoHTponnep npeaycmaTpuBaeT BO3MOMXKHOCTb YNpaBieHUs AONOAHUTENbHbIM aBTOMaTUYECKUM
KN1anaHOM Mo ABYM CXeMaM MOAKNOYEHUA (CM. NPUNOXKeEHMe):

® C NOAMECOM UCXOAHOW BOAbI;

® C NPOMBbIBKOI membpaH nepmeaTom.

KoHTponep TakKe noanepusaeT creaytowme GyHKUMMU:

* noakntodeHune Kak NO-, Tak 1 NC-gaTuynmKoB AaBNEHUA U YPOBHSA;

* aBTOMATMYECKas KOPPEKTUPOBKA MOKA3aHUIM 3/1eKTPONpPOBOAHOCTM Mepmeata OT  €ro
Temneparypbl;

® BO3MOXHOCTb aBapMﬁHOFO OTKNK4YEeHUA YCTaHOBKM no npeBblWeHNo nOKa3aHVIl7I
3NEKTPONPOBOLHOCTM NepmeaTa;

® MNpocCTan KaﬂM6pOBKa AaTYMNKa 3/1EKTPONPOBOAHOCTA NO ABYM TOYKaM;

® 3alnTa MEHIK HAaCTpoeK, KaﬂM6pOBOK 1 cepBUCa COOTBETCTBYHOLWMMUMN NAapPOSIAMU, BOSMOXKHOCTb
U3MEHEHUA naponeﬁ;

® BO3MOXXHOCTb OTK/HO4YEHMA YCTAaHOBKM NO UCTEYEHUU 3aAaHHOrNo0 BpemeHu HapaﬁoTKVI C
onoselwleHnem Noib30BaTeNA;

® BO3MOMHOCTb YNPABAEHUA KaK CONEHOUAHbIMM KnanaHamu (Mo ABYXNPOBOAHON CXeMe), TaK U
3a4BUKKAMU C CEPBONPUBOLAMM (MO TPEXMPOBOAHOM cxeme);

3I'IeKTpOHHaFI CXema KOHTpoaaepa obecneuynaet BbICOKYH NOMeX03aWULLEHHOCTb U HAOEXHOCTb
paGOTbI 33 CYeT ra/ibBaHNYECKOM Pa3BA3KM BXOA0B U BbIXOA0B KOHTPONEPaA.
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8.2. TEXHUYECKUE AAHHbIE

Tabnvua 1. CneunduKkaumn

230 B, 50Ty,
3nekTponutaHue

2 npepoxpaHutena no 2 A
MowHocTb 4B-A
Knacc 3awmtbl IP 65
Jonyctumana TemnepaTypa B NOMeLLeHUn +5...+40 °C
Bec 0,25 Kr

Fabapwutel (4 x LW x B)

60 x 120 x 250 mm

[lnanasoH M3mepeHuns NpoBOAMMOCTH NnepmeaTa

0...1000 mkCm/cm

Tabnvua 2. CneyndurKaumns sNeKTPUYECKOM CXeEMbl KOHTPOAIEPA

HasHaueHue 0O603HaueHune Homep
MUTAHUE
Paza L 35
230B
Honb N 34
3asemneHue L 33
BXo/4bl
fluelika 3NeKTPONPOBOAHOCTY KOMBUHMPOBAHHOTO AATYMKA cond 1 — Genwii
ponposoA P A 2 — YyepHbI
3 — KpacHblIi
JaTuvK TemnepaTypbl KOMBUHMPOBAHHOTO AaTYMKa +temp - 4 — 3eneHblit
5 — cuHui
Pene Hu3Koro gasnexHua P_in 8-9
Pene BbicoKkoro faBneHnA B membpaHHOM moayne 5B,1mA P_max 10-11
Pene BbICOKOro AaBneHna nepmeara CYXOW KOHTaKT P_perm 12-13
[aTymK ypoBHA NnepmeaTa B eMKOCTU (NC/NO) level 14-15
BHewwHwui «CTOM» stop 6-7
BbIXOAbl
MarHuTHbIN NyckaTenb Hacoca um 31-32
Y pump 30 (3emnA)
ABapuitHOe CUrHanbHOE YCTPOMCTBO alarm 28-29
18-17 (NO)
KnanaH Bxoga InValve 18-19 (NC)
230 B 16 (3emns)
22-21 (NO)
KnanaH npombiBku Rinse_Valve 22-23 (NC)
20 (3emnsa)
26-25 (NO)
KnanaH 6alinaca Bypass_Valve 26-27 (NC)

24 (3emna)
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8.3. PEXUMbI PABOTbDI

B npouecce 3KchnayaTauMuM KOHTPOANEP MOXKeT obecneynTb Takue pexuMmbl paboTbl:
MpounssoacTeo, Cton, Mpombieka 1, Mpombieka 2, Pexxnm Oxkumaarusa, OwmnbKa.

HenocpeactseHHO nocne BK/AOYEHMA KOHTPoO//epa Ha Aucnnee OTO6pa)'KaeTCFI BepcuAa
NPOWUBKMN, @ 3aTEM KOHTPON/IEP NEPexXoanT B PEXUM CepBI/IC, €C/In YpOoBEHDb BOAbI B neprv\eaTHoﬁl
€MKOCTN Man N AaTHUK BbICOKOTO JaBNeHUA HE aKTUBUPOBAH.

TyT v aanee nHbopmaLma akTyanbHa gna NpoLmBKy Bepcum “OC5000EC ver_03”. ins nonyyeHuma
nHbOpPMaLMM KacaTeNbHO APYrMX Bepcuil NpoWMBOK o6paTuTecb, NOXanyicTa, K Bawemy
CMeLnanmncTy TeXHUYECKON NoAAePIKKY.

HacTpoiika napameTpoB KOHTPO//Iepa OCYLLECTBAAETCA Haskatnem KHonok P> START u O STOP.
TeRyLWNIA pexnm aKCnayaTaumuu, a Takxe Tekywas nidopmauma otobparkaertca Ha LED-gucnnee.

OnucaHune pexxnumos paboTbl.

nPOM3BOACTBO

B pexxume Mpowmssoacteo cuctema OO paboTaeT v NponsBoauT nepmeart. Ecim He obHapyKeHo
HEWUCMNPABHOCTEN, YPOBEHb BOAbI B MEPMEATHON EMKOCTU HU3KUI U AATYMK BbICOKOTO AaB/IEHUA HE
aKTUBMPOBaAH, KOHTPOANEP paboTaeT B JaHHOM peXunme.

MonoxxeHwne BbIxogoB B pexkume NMPONU3BOACTBO

Hacoc BbICOKOro AaBneHWA U HacoC-A03aTop aHTUCKaNaHTa Bkn.

BxoaHol KnanaH OTKpbIT

KpaH npombiBKM 3aKpbIT

Baiinac OTKpbIT (ecnm 3HaueHue B ware 1.3 pasHo 0)
3aKpbIT (ecnm 3HaYeHme B ware 1.3 He pasHo 0)

Asapwa BbIkA.

Mpu OAHOKPATHOM HaxaTuu KHomKku P> START KoHTponnep nepeinaer B pexvum MpombiBka 1,
npy Haxkatum KHomnku P> START aBakabl B TeyeHue 0,5 C UAM MeHee KOHTpo/iep nepenger B
pexum MpombiBka 2 (ecnmn B NyHKTe 1.3 HACTPOEK 334aHO HEHYNEBOE 3HAYEHWE), MPU HaKaTUm
kHonku O STOP KoHTponnep nepeiget B pexkum Cton. KoHTponnep nepeinger 8 pexxum Asapus, B
C/yyvae ecnn B CUCTEME HU3KOE BXOZALLEe AaBaeHWe, BbICOKOe AaB/ieHne nepmeaTa Uan BbiCOKan
3N1eKTPONpPOBOAHOCTb Nepmeara.

MPOMbIBKA 1

B pexkume paboTbl Mpombieka 1 MembpaHa NpombiBaeTca 60/1bLWMM NOTOKOM MCXOAHOM BOAbI, NpU
3TOM KOHLIEHTPAT YXOAUT B ApeHaK. Pexkum Mpombiska 1 ocyluectsafeTca BO Bpema HOPMaibHOM
paboTbl cUCTEMBI C YaCTOTOM, YKa3aHHOM B HACTpoMKax wara 1.5, 1.6. JaHHbIV peXUM TaKKe MOXKeT
6bITb aKTMBMPOBaH B pexkMme MPOU3BOACTBO, €CAN KOHTpOA/Iep nepellen B pexxum OxuaaHue,
rose TOro Kak eMKOCTb Nepmeata 3anosiHeHa uam cpabotano pene gasneHua. 3ta GyHKLMA MOKET
6bITb 3aMyLLeHa BPY4HYIO B pexkume Mpom3BoACTBO HaxaTvem KHonku PSTART.
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MNMonorkeHne Bbixoaos B pexknume NMPOMDbIBKA 1

Hacoc BbICOKOro AaBneHUA U HacoC-A03aTop aHTUCKaNaHTa Bkn.
BxoaHoM KnanaH OTKpbIT
KpaH npombiBKM OTKpbIT
Bainac 3aKpbIT
Asapwusa BbIka.

Mpun HaxkaTum KHonku O STOP pexum MpombiBKa 1 NpepbiBAaeTCs M KOHTPOIEP NEPEXOAUT B
pexxum Cton. Mpun HaxkaTnm KHonku P> START KOHTpoA/Iep NepexoauT B pexum MNpombiBKa 2 (ecim
B NyHKTe 1.3 HacTpoek 3a4aHO HeHy/neBoe 3HayeHue). KOHTpoA/ep MOXET NepenTv B Perrum
OwwnbKa, B Cyyae ecan B CUCTEME HU3KOE BXoadALlee AaB/ieHue.

OLLIM6Ka, CBA3aHHAaA C HU3KUM AaB/ieHNem, MOXeT 6bITb OTKNIOYEHA B HaCTpOﬁKaX wara 1.7.

NMPOMBbIBKA 2

Pexxum npOMbIBKa 2 3aKawovaetca B npomMbiBKe MeM6paHbI nepmeartom, NOTOK KOTOpPOro
obecneymBaeTcs HACOCOM M3 EMKOCTH nepmeara.

Pexcum MpomMbi8Ka 2 nepmeamom 803mMoxceH 8 crayvae ecau cucmema OO0 cHabyceHa
MPOMbIBOYHbLIM 371€KMPOMA2HUMHbIM KAANAHOM 0714 nodayu nepmeama.

MpombiBKa 2 ocyliecTBaseTcA nocne Kaxpoin MpombiBKM 1, ecam B HacTpowkax wara 1.3
YCTaHOBNEHO He HyneBoe 3HayeHWe. BO3MOMKHO TaKke BPY4YHYIO NepesBecTM cucTemy B 3TOT
peKuMm, HaxkaB KHomKy B> START B pexurme MpombiBKa 1 naun gBoiHbIM HaxkaTem KHomnku P> START
B pexumme MpounsBoacTBO.

MonoxxeHwne BbixonoB B pexkume NMPOMbIBKA 2

BKA. (ecnm B HacTpoiiKkax wara 1.4 ycTaHOBNEHO «BK/.»)

Hacoc BbICOKOro faBneHus u HaCOC-403aTop aHTUCKaNaHTa o
BbIKA. (ecnu B HacTpoiikax wara 1.4 ycTaHOBNEHO «BbIK/.»)

BxoaHoi KnanaH 3aKkpbIT
KpaH npombiBKu OTKpbIT
Baiinac 3aKpbIT
Asapua Bbika.

Mpu HaxkaTum kHonKku O STOP pexum MNpombiBKa 2 NpepbiBAeTCA U KOHTPOAEP NepexoauT B
pexum Cton. Mpu HaxaTun KHonKku P START pexum lMpombiBKa 2 NpepbiBaeTcsa U KOHTpoAep
nepexoauT B pexum lMpousBoAcTBO WAM OxmaaHue (B 3aBUCMMOCTM OT YpPOBHA nepmeaTta B
€MKOCTU M NOKa3aHWii AaTYMKOB AaBNEHUSA).

OXWOAHUE

B maHHOM pexume pabota obopynosaHuA 6MOKMPYETCA M BO30OHOBAAETCA TOMBbKO Mocne
BbINO/IHEHWSA ONpPeeNeHHbIX YC0BUI (CHUKEHWE YPOBHA NepmeaTta B EMKOCTU UM BO3BPaALLEHUE
[JaT4MKa faBNeHNs NnepmeaTa B HOPMasibHOE COCTOSIHME).
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MNMonorkeHue BbiIxoaos B pexkume OXKUOAHUE
Hacoc Bbicokoro AaBNeHNA U HACOC-A03aTOP aHTUCKa/laHTa Bbikn.

BxoaHol KnanaH 3aKpbIT
KpaH npombiBKM 3aKpbIT
Baiinac 3aKpbIT
Asapwusa BbikA.

Mpu HaxaTmm KHonku O STOP KoHTpoanep nepexogut B pexxkmm Cton. Mpu HaxaTtum KHonku P>
START KOHTpoAnnep nepexoauT B pexxum [Npon3soacTso, ecam nepmeaTa mano U AaT4MK AaBAeHUA
rnepmeaTa HeakTMBeH. B npoTMBHOM caydae npu Haxatnm KHonku B START 6yayT MHULMMPOBaHbI
pexxumbl Mpombiska 1 M MpombiBKa 2 (€C/M YCTaHOBNEHO), @ 3aTEM KOHTPOJIIEP BEPHETCA B PEXKUM
Oxunpanuve. Korga gatunk ypoBHA nepmeaTta B eMKOCTU UMW [aBNeHUA MepmeaTta He aKTUBEH,
KOHTPO//Iep NepexoauT B pexxunm MponssoacTso.

ABAPKA

B pexxnme ABapus yCcTaHOBKA byAeT OCTAaHOB/IEHA B LLe/IAX 3aLLMTbl 060pyA0BaHNA OT HEraTUBHBIX
(onacHbIX) 3KcnyaTauMOHHbLIX ycnoBUIA. Pexkum ABapua cpabaTbiBaeT B C/lyyae aKTMBaLUK
[AaTYMKA HU3KOTO A,aB/IeHMA (3aLLMTa OT KCYXOro X04a»), AaTYMKA BbICOKOTO AaBNEHUsA (411 3aLWnTbl
OT Ype3MepHO BbICOKOIO AaB/ieHWA) WAU BbICOKMX MOKA3aHUIM 31EKTPONpPOBOAHOCTU NepmeaTa
(koTopoe MoKeT 03HaYaTb paspyleHre mMembpaHbl UAKM ApyrMe HeUCnpPaBHOCTU, eC/U B Luare
HacTpoek 1.16 ycTaHOBNEHO HEHYNEeBOE 3HAYeHMe. ).

MonoxeHue BbIxogoB B pexkume ABAPUA

Hacoc BbICOKOro AaBaeHMA U HAacOC-A03aTOp aHTUCKANaHTa Bkn.
BxoagHol KnanaH 3aKkpbIT
KpaH npombiBKu 3aKkpbIT
Baiinac 3aKpbIT
ABapus Bkn.

M3 pexkmma ABapua MOMKHO BbIMTWU, Ha)KaB KHoMNKy P> START. lNpexae 4em BbIATU U3 pexuma
ABapus, ybeautecb, 4TO yCTpaHEHa NPWYMHA, NO KOTOPOWN KOHTPO//Iep MnepeLlen B yKasaHHbIM
pexum.

PEXMM CTON

B naHHOM pexunme paboTa ycTaHOBKMU BnoKMpyeTcA. Pexnm MoxKeT 6biTb OTK/IOUEH BPYYHYHO
Haxatnem kHonku O STOP B ntobom 13 perKMMOB UK 3aMblkaHMEM KOHTaKToB CTON Ha nevyaTHowm
nnare.

MNMonorkeHune BbiIxoaos B pexknume OLLIMBKA

Hacoc BbICOKOro AaBneHUA U HacoC-A03aTop aHTUCKanaHTa Bbikn.

BxoaHoM KnanaH 3aKpbIT
KpaH npombiBKM 3aKpbIT
Baiinac 3aKpbIT

Asapwsa BbIka.
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8.4. NPOrPAMMMUPOBAHMUE

MapameTpbl HACTPOEK COXPAHAIOTCA B SHEProHe3aBUCUMble AYerKW. [loCTyn B KaxKaoe MeHto
3almuLleH naponem. [na BXxoAa B MEHIO HACTPOEK HaxKMUTe U yaep:kuBaiTe kHonky OO STOP B
TeyeHue 8 ceKyHa,. MuratoLLmit Kypcop B MEeHIO NMO3BO/IAET PeAAKTUPOBATb U COXPaHATb 3HAYEHUA.
Mpn HaxkaTum KHoMKM P> START Kypcop nepemellaeTcs Ha OgHy MO3ULMIO BMPaBO, KHOMKa
O STOP npubasnaeT BbIOPAHHYIO NO3ULMIO HA €AUHULY, LMKAbI MeXAy OMNuUMAMMU, NMPOKPYTKa K
cnepyoLwemMy aKpaHy OCyLLeCTBAAIOTCA, KOTAa KYPCop HaXxoAMTCA B MONOXKEHUU «>».

CTpYKTypa MeHI0 yKa3aHa HuKe.

CTpyKTypa meHto 3aBOACKME HAaCTPOMKK
HACTPOWKM MO06500/M012000 M024000
1. MEHIO HACTPOEK (naponb) 0000

1.0 Language/A3bik AHMNACKUIA
1.1 3apep:KKa BKIKOYEHMA Hacoca 10*c
1.2 AnuntenbHocTb MpombiBkK 1 60c

1.3 AauntenbHoCTb MNpomblBKM 2 Oc

1.4 CocToAHME Hacoca BO Bpemsa [MpomMbIBKK 2 BbIkA.
1.5 MNeprMogn4HOCTb NPOMbBIBKM B pexume «1pon3soacTso» 4y

1.6 NeproaAnYHOCTb NPOMBIBKM B pexxnume «OxkugaHue» 24 4

1.7 Pene HU3KOro AaBneHuA Npu NpombiBKe Bkn.

1.8 Tun pene HN3KOro AaBaeHnA NC NO
1.9 3apep:KKa OTKNIOUEHNUA NP cpabaTbiBaHWUM pene HU3KOro AaBleHuUA 3c
1.10 Tun pene BbICOKOrO AaBNEHUA NO
1.11 Tun pene aaBneHna nepmearta NC
1.12 3apeprkKa OTK/IOYEHUA NpU cpabaTbiBaHUW pene AaBaeHua nepmeara lc
1.13 Tun gaTtymKa ypoBHA NC
1.14 3apeprkKa cpabaTbiBaHMA AaTYMKA YPOBHA lc
1.15 Oto6pakeHune TDS B ppm BbIKA.
1.16 Mopor oTK/AYeHMA NO NPEBbILLEHMIO 3N1EKTPONPOBOAHOCTM 0 MKCm/cm
1.17 3apepKKa OTKAOYEHUA NO NPEBbILLEHNIO 3NEKTPONPOBOAHOCTU 0

1.18 HoBblii naponb -

2. MEHIO KAJIMBEPOBKMW (naponb)

2.1 YcTaHOBKa NepBoM TOYKMN -

2.2 YcTaHOBKa BTOPOW TOYKM -

3. MEHIO CEPBWMCA (naponb) 0000
3.1 BNOKMPOBKa NO UCTeYeHWUM Nepunoaa cepeumca BbIKA.
3.2 MNepwnog cepsuca 500 4

3.3 HoBbIli cepBUCHBIN Naponb -

* Npu nepsom 3anycke An5 601ee NNaBHOMO CTapTa CUCTEMbI PEKOMEH/YETCA YCTaHOBUTb BPEMA 33A€PXKMN BKIIOYEHUA
Hacoca (n. 1.1.) 255 c. Mocne ycnewwHoro 3anycka 06a3atenbHO BepHYTb 3HAaUeHWe 3aBOACKMX HacTpoek — 10 c.
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1. Hactpoiiku

[ns BXoga B MEHI HacTpoeK M3 ntoboro pexxmma paboTbl YCTAaHOBKM HEOOXOAMMO HaXKaTb
M yoepuBaTb B TedeHue 8 cekyHA KHonKy O STOP po nossneHws Ha aucnnee npurialeHus
MeHI0 HacTpoek. Mpu Haxatum KHonku B> START B NpuUrialleHn MEHI0 HacTPOeK KOHTposaep
3anpallmnBaeT naposb MeHio HacTpoek (no ymonyaxuto 0000). Mpu npaBuabHOM BBOAE Mapons
KOHTPO//IEP NMEPEXOANUT K MEHIO HAcTPOeK; NpW HEBEPHOM Mapose nossaseTca coobueHne ER-
ROR, Ha gucnnei BbIBOAMTCA NpUTNalLeHNe MeHIO KainbpoBKu.

1.0 Bblbop s3blka OTOGpPAXKEHMA MEeHI0 M MNONb30BaTeNbCKOM MHPOpPMaUMM Ha 3KpaHe. B
KOHTpOA/Iepe NpeayCTaHOBAEHb! aHITMICKUIA U PYCCKUIA A3BIKW.

1.1 3apeprkKka BKAOYEHMA Hacoca: A/IMTENbHOCTb 3aZepPKM BKAtoYeHua Hacoca (0-255 cek).
Ecnun yctaHosneHo 000, Hacoc BKAtoYaeTcs 6e3 3agepiKKu.

1.2 NMpombiBKa 1: ANMTEeNbHOCTL pexkmma «lpombiBka 1» (0-255 c). Ecam ycraHosneHo 000,
«lpombiBKa 1» He BbINosHAETCA.

1.3 MpombiBKa 2: ANUTENbHOCTL pexmma «lMpombiBKa 2» (0-255 c). Ecam yctaHosneHo 000,
«lpombIBKa 2» He BbINOAHAETCA.

1.4 BkntoyeHune Hacoca BO Bpema «[1poMbIBKM 2»: ecan ycTaHoBaeHO «BbIK/1.», Hacoc Bbicokoro
[AaB/NeHnA He 3aencTByeTcA.

1.5 YactoTa npombiBOK B pexmnme «MpounsBoacTBO»: nepuoamnyHocTb (1 pas B 0-255 yacos)
NPUHYAUTENBHOWN MMAPaBANYECKON NPOMBIBKM B pexkume «lpon3soactso». B ciyyae ycTaHOBKM
Hy/NEeBbIX 3HaYEHU NPOMbIBKa B pexkume «pons3BoacTBO» He BbIMOAHAETCA.

1.6 YactoTa NPOMbIBOK B peMMe OXuAaHua: nepuoamyHoctb (1 pas B 0-255 uyacos)
MPUHYAMTENbHON MAPABANYECKON NPOMbIBKM B pexume «OxkugaHue». B cayyae ycTaHOBKM
HYNIEBbIX 3HAYEHWN MPOMBbIBKA B pexkmnme «O3KuaaHne» He BbINoNHAETCA.

1.7 KOHTPONb COCTOSHMA pene HW3KOro AaB/leHWUA BO BPEeMS MPOMbIBKU: eCNM HacTpPoiKa
oTK/oYeHa («BbIK/1.»), BO Bpema NpOMbIBKM KOHTPO//Iep He pearnpyeT Ha cpabaTbiBaHue pene
HW3KOro AaBAEHMA.

1.8 Tun pene HM3KOro AaBAEHUA (pene AaBneHus BoAbl HA Bxoge B Hacoc): NO — HopmanbHO
OTKPbITbIM, NC — HOPpMasibHO 3aKPbITbIN.

1.9 3apeprKkKa cyxoro xoga: Bpems (0—-255 c), B Te4eHMe KOTOPOro ycTaHOBKa byAeT ocTaBaThCA
B pexkunme «lpon3BoacTBoO» nocse cpabaTbiBaHWA pene HU3KOro AaBaeHus (Cyxoi Xxoa Hacoca).

1.10 Tvn pene BbICOKOro AaBNEHUA (pesie AaBleHUA BOAbl MOCAE HACOCa BbICOKOIO AaB/eHUA):
NO — HopmanbHO OTKpbITbIN, NC — HOPMasibHO 3aKPbITbIN.

1.11 Tun pene pgasneHus nepmeata: NO — HopmanbHO OTKpPbITbIA, NC — HOpMasibHO 3aKPbITbIN.

1.12 3apepKa OTKAOYEHMA nNpu cpabaTbiBaHUM pene [JaBneHWs nepmeaTa: 3ajeprKka
OTK/IIOUYEHMA YCTaHOBKM NO CUTHaNy penie BbICOKOTo AaBneHus nepmeara (0-255 c).
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1.13 Tun nonnaBkoBoro nepekntoyatens: NO — HopmanbHO OTKpbITbI, NC — HOpmanbHO
3aKPbITbIN.

1.14 3apeprkKa gaTunKa YPOBHA: 3a4ePXKKa OTKIOYEHMA YCTAaHOBKM NO CUrHaNYy AaTyMKa YPOBHA
rnepmeata B HaKOMUTE/NIbHON EMKOCTH.

1.15 YcTaHOBKA OTOBparkeHUs 3/1eKTPONPOBOAHOCTU Nepmeata Kak anekTponposogHoctu (EC) B
MKCm/cm (ecam “Bbikn”) nam kak TDS B ppm (mr/n). MepecyeT BbinoaHaeTca no ¢popmyne TDS =
0,5147 - EC.

1.16 Nopor BbiKAtOYeHUA No TDS-MeTpy: NOpor aBapUIMHOIO OTKAKOYEHMA YCTAaHOBKKM 0bpaTHOroO
0CMOCa NO BbICOKOI 3/1eKTPONPOBOAHOCTN NepmearTa.

1.17 3apeprKKa NO 3N1EeKTPONPOBOAHOCTU: 33aJiePKKa OTK/IOUYEHMN YCTAHOBKMU NO MNPEBbILEHNIO
nopora 3NeKTPONpPOBOAHOCTM Nepmeata, YCTAaHOBJAEHHOro B MyHKTe meHio 1.16. Ecamn nopor
aBapPUIHOIO OTK/NIOYEHWUA YCTAaHOBKU HEe YCTAaHOB/IEH (YCTaHOB/EHO Hy/leBOe 3HayYeHue), AaHHbIN
NYHKT MEHIO He OToBpaXkaeTcs.

1.18 HoBbli1 NApO/Ib MEHIO HACTPOEK U MEHIO KaNIMBPOBKM.

2. MeHI0 KannbpoBKMu

B AaHHOM MEHIO OCyLLEeCcTBAAETCA KaNMBPOBKA AaTUMKa 3NEKTPONPOBOAHOCTM MO ABYM TOYKAM.
Mocne oKOHYaHUA PaboTbl B MEHI0 HACTPOEK NMBO OTMEHe NpUrialleHnsa HaxaTvem KHonku O
STOP Ha aucnnee otobpaxkaeTcsa npurnalleHne MeHio KaanbposKu. Mpu Haxkatum KHonku P> START
KOHTpOA/Iep 3anpallnBaeT Napoib MEHIO HACTPOeK M Kanubposku (n. 1.21 nporpammupoBaHuA
KOHTpoAnepa, no ymonyaHuto 0000). Mpu NnpaBuabHO BBEAEHHOM Napone KOHTPOep NepexoauT
B M. 2.1 MeHI0 KaAnbpoBKM, NPU HEBEPHO BBEAEHHOM MNaposie nossaserca coobueHne ERROR,
roc/e Yero KOHTPO/IEp OTOOPAXKaeT NPUINaLLeHNe MeHIO cepauca.

[ns ycTaHOBKM NEepBOW TOYKM (HyneBas 3NEKTPONPOBOAHOCTb) PEKOMEHAYETCA UCMO/b30BaTb
CyXoM AaTymK Ha Bo3ayxe. Mpuatomen. 2.1 yctaHasansaetca 0. MOXHO UCNOb30BaTb CTaHAAPTHbIN
pacTBOp C Masioit 3NEKTPONPOBOAHOCTbIO, TOYHOE 3HaYEeHNe KOTOpol HeobxoamMmo BBecTM B . 2.1.
[N yCTaHOBKM BTOPOI TOUKM UCMONb3YETCS PacTBOP C Hosiee BbICOKOM 31eKTPONPOBOAHOCTbIO.

*enatenbHo, YTob6bl 3/1EKTPONPOBOAHOCTM CTAaHAAPTHBLIX PAcTBOPOB 6biM NogobpaHbl TaKMM
06pa3om, YTobbl OXMAaEeMble 3HAYEHWSA 3NEKTPONPOBOAHOCTU NepmeaTa nNonaganu B guManasoH
MEXAY HUMM.

2.1YcTaHOBKa NepBOW TOYKU. 119 YCTaHOBKM NEPBOI TOUKM HYXKHO U3BAeUYb AATUMK U3 AeprKaTens
W yAANWUTb U3INLLKKN BOAbI YUCTOM BymMaroi uam TKaHblo.

Mocne TOro Kak MokasaHWs 3/1eKTPONPOBOAHOCTM Ha AUCM/Iee KOHTPOANEPa B BEPXHEN CTpOKe
cTabununsumpyrotca (Heobxoanmo noaoKAaTb 3—5 MUHYT), KHonkamu P START v O STOP cheayet
BBECTM 3HayeHue 000 u noaTBepAMTL BBOA. MOCNe 3TOro KOHTPOAEp MepeiseT K cneaytolei
TOYKE KaNMbpPOBKMU.
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Echn gna yCTaHOBKM MEpPBOM TOYKM WCMOMb3YeTCA CTaHAAPTHbIA PacTBOp, MPOMbITLIA U
BbICYLIEHHbI AaTYMK 1EKTPONPOBOAHOCTM OMYCKAOT B CTaKaHUMK CO CTaHAAPTHLIM PacTBOPOM,
W, nocne ctabuansauMm 3HauyeHWUs B BEPXHEW CTPOKe AWCNAes, BBOAAT 3NEKTPONPOBOAHOCTb
CTaHAAPTHOrO PacTBOPa B HUXKHEN CTPOKe.

2.2 YctaHOBKa BTOPOM TOYKW. [NA YCTAaHOBKM BTOPOWM TOYKM MPOMbITbIN 0becconeHHoM
BOAOW M BbICYLUEHHbIN AATYUK 3/1eKTPONPOBOAHOCTA OMYCKAlOT B CTaKaHYMK CO CTaHAAPTHbIM
pacTBopom, U nocne cTabuauMsauum CYUTAHHOTO 3HAYEHUA B BEPXHEWN CTPOKe AuChnes BBOAAT
3N1eKTPONPOBOAHOCTb CTAHAAPTHOrO pacteopa. [locne noATBepXKAEHWA BBOAA Ha Awcnaen
BbIBOAUTCA coobleHne OK 1 KOHTpoAiep OTobparkaeT NpurialleHne MeHIo cepBuca.

3. MeHto cepBuca

B gaHHOM meHI0 YyCTaHaB/nBaeTCcA Nnepnogn4HOCTb HANOMMUHAHUA O CEPBUCHOM 06Cl]y)Kl/IBaHMM
YCTAaHOBKW, a TaKXe yCTaHaB/MUBaEeTCA 6ﬂ0KMpOBKa pa60TbI YCTaHOBKK NO UCTEYEHUUN 3a4aHHOrIo
MeXXCepBUCHOro nepuoaa.

[na Bxofa B MeHI0 cepBuca U3 Noboro pexkmma paboTbl YCTaHOBKM HEOBXOAMMO HaxKaTb U
YAEPKMBATL B TeuyeHue 8 cekyHa KHonKy O STOP o nosasneHuns Ha gucniee NpuriaweHns B MEHHO
HacTpoek. lna nepexona B MeEHIO cepBMca HeobxoanMo ABa pa3a HaxkaTb KHonKy O STOP, nocne
yero Ha gucnnee otobpasnTCA NpPUINALLEHNe MEHI HacTpoek. A BxoAa B CEPBUCHOE MEHHO
HY)KHO BBECTM CEPBMCHbIM Naponb (Mo ymonyaHuto 0000), KOTOPbIA MOXHO M3MEHUTL B M. 3.3
MEHI0 cepBuca.

3.1 BAIOKMPOBKaA: BK/AOYEHME/OTKAOUEHME BAOKMPOBKM PaboTbl YCTaHOBKM 06paTHOrO ocmoca
Mo UCTEYEHUM 334aHHOrO B M. 3.2 CepBUCHOro nepuoaa. Ecnm 610KMpoBKa He akTUBMPOBaHa, TO B
pexkume «poM3BOACTBO» MO UCTEYEHUMN CEPBUCHOIO NEPUOLA HAYHETCA OTPULATENbHbIN OTCHeT
BpeMeHW — TaK Ha3blBaemas nepepaboTtka. Eciv 610KMPOBKa aKTMBMPOBAHA, TO MO UCTEYEHUMU
CepBUCHOro nepuoga ycTaHoBKa 6yaet 3a6710KMpoBaHa U Ha gucniee otobpasutcsa coobluieHue
«BNOKMpOBKa cepBuUC», Mpu 3ToM paboTa ycTaHOBKM 6yaerT 3ab6i0KMpoBaHa. YTobbl CHATb
610KMPOBKY, HEOBXOAMMO BOMTU B MEHIO CEPBMCA M YCTAaHOBUTb HOBbIN CEPBUCHbBINM Nepuog, B n.
3.2.

3.2 Mepwuop cepsuca: nepuos paboTbl YCTaHOBKM 06paTHOrO ocmoca A0 OTobpaykeHus
HanmoOMMHaHWA O HeobXoAMMOCTU MpPOBEAEHUA cepBUCHOrO obcnykmBaHua (0—-32000 vacos).
YcTaHaBAMBaeTCA CNeLyuaancTom CePBUCHOM CNyXKObI.

3.3 CepBUCHbII Napo/b: HOBbIV MAapPO/b HA BXOA B MEHIO CepBHUCa.
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TEXHOJIOTUYECKAA CXEMA CUCTEM OBPATHOIO OCMOCA
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CUCTEMA C UCNONb30BAHUEM BAMMACA

0603HayeHus:
BXOAHOW CONEHOMAHDBIV KnanaH
NPOMbIBOYHbI CONEHOUAHDIN KnanaH

6alinacHblii COneHoMAHbIN KnanaH

1.
2.
3.
4. Hacoc-po3aTop
5. Hacoc BbICOKOro AaBneHna
6.

HacoC OUYMLLLEHHOW BOAbI

Bxog Bogbl

7. BXOAHOM MexaHWyeckuit punstp @

8. MeMbpaHHbI Moaynb
9. HaKonNWUTeNbHaA EMKOCTb
10. perynsaTop cbpoca
11. perynaTop peumkna
Kananuzauma

OuuieHHas Boaa

PucyHok 1. Cuctema 06paTHOro 0CMOCa C NOAMECOM UCXOAHOM BOAbI

0O603HayeHus:
1. BXOQHOW CONEHOMAHDBIN KnanaH
2. NPOMbIBOYHbIV CONEHOMAHBIV KNanaH
3. 6aiinacHbI CONEHONAHDBIV KnanaH
4. Hacoc-po3aTtop
5. HAacoC BbICOKOTO iaBNeHus

6. HAaCOC OUMLLEHHOI BOgbI

Bxopg, Boabl

7. BXOAHOM MexaHU4eckuit punstp .

8. MeMBpaHHbI Moaynb
9. HaKoNWUTEeNbHAA EMKOCTb
10. perynaTop cbpoca

Y

KaHnanuszauua

11. perynatop peuukna

OunweHHan Boaa

PucyHok 2. Cnctema o6paTHOro ocMmoca ¢ NpOMbIBKOM OUYULLEHHOWN BOAOM
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NMPUNOXEHUE B

XKYPHAN 3KCNNIYATALUMN

Mo . JKCNyaTaLMOHHbBIN XKypHan
fatawn | Temnepatypa [asnexve MoTtok Hacoc
Bpems BOAbI 6alinaca
WUcxogHoit | Mocne dunbtpa B MNepmeata | Peunkn | ApeHax
BOAbI MexaHu4eckoi | membpaHHOM

OYUCTKN moayne
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