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1. OBLLAA XAPAKTEPUCTUKA YCTAHOBKH

1.1 YcrtaHoBka BogoouuctHas cepum "llensep” tuna RO npegHasHavyeHa anst OYMCTKU U CHUXKEHUS
obwen MnHepanusaLumm BoAbl NOA3EMHbIX U MOBEPXHOCTHbIX MCTOYHUKOB XO35IMCTBEHHO-MUTLEBOrO BOAO-
cHabxeHusa no CaH-NMuH 2.1.4.1074-01.

1.2 K akcnnyaTtaumMm yCTaHOBKWM LOMYCKAKTCA COTPYOHMKA M MOfb3oBaTeny, O3HaKOMWBLUMECS
C HaCTOSILLUM PYKOBOACTBOM M MpoLleLline NHCTPYKTaxX.

1.3 Bo mn3bexaHne Bbixoga U3 CTPoA MeMOpaHHbIX OUMbTPYIOLLNX 3NEMEHTOB He AdomnycKaeTcs
nogaya ropsiden Bogbl C TeMnepaTypon Bbille 40°C.

1.4 Komnnekraums yctaHoBok cepuun "lensep” Tuna RO MOXET MEHATbCS B COOTBETCTBUKN C Tex-
HUYECKMMU YCMNOBMAMM U NoXenaHnsMmn 3akasyuka.

1.5 B cBs13M ¢ nocTosiHHOM paboTon MO YCOBEPLUEHCTBOBAHWMIO YCTAHOBOK cepun "lensep” Tuna
RO, BO3MOXHbI OTANYUSA YCTAHOBOK OT JAHHOrO PyKOBOACTBA, HE BIMSIOLWINE HA UX TEXHUYECKNE XapaKTe-
PUCTUKM 1 PYHKUNOHANbHbIE BO3MOXHOCTW.

TexHu4yeckas XapakTepucTuka yCTaHOBKMW.

TemnepaTtypa ucxogHowu Boabl — OT +5°C ao +40°C.
HomuHanbHasi Npor3BoAMTENBHOCTL (MPU TemnepaTtype BOAbl +2500): — 3* M®luac.
MoTpebneHne ncxoaHom Boapl B pexxume punbTpaumm — He MeHee 5 m>/uac.

MabapuTHble pa3mepsbl: BbicoTa — 1515 MM, rmy6uHa — 745 mm, wnpmHa — 2800 Mm.
Pabouee gaBneHve — 8 — 12 aTtm.

HanpspkeHne nutanusa — ~380 B, 50 My

MoTpebnsemas MmowHoCTb — 5.5 kBT

Macca ycraHoBkn — okorno 250 kr

) MNpon3BOAUTENBHOCTL YCTAHOBKM MOXET OTMMYATLCS OT MPUBEAEHHLIX 3HAYEHU B 3aBUCMMOCTW OT
TemnepaTypbl UCXOOHOM BoAbl. [1py yMeHbLUEHUM TemMnepaTypbl MPOU3BOAUTENBHOCTb YMEHbLUAETCS (CM.
MpunoxeHune 1).

lNpumeyaHue. [lpu conecodepxaHuu Ucxo0HOU 600bI bornee 1 e/n 8bIXOOHbIE Napamempsbi

ycmaHOo8KU Mo2ym 3aMemHO omJiuyamcsi om 3asiefieHHbIX 8 nacriopme. B amom crnyqae, 0ns

YMOYHEHUSsI 8bIXOOHbIX napamMempos8 ycmaHOo8KU Heobxo0umMo npedocmasums MOHbIU aHanu3
ucxo0Hou 800kbl.

Tpe6GoBaHus K Ka4ecTBY UCXOAHOW BOAbI.

KayecTBO mMcxoaHON BoAbl, MOCTyMNaloLWen B YCTaHOBKY, OOMKHO COOTBETCTBOBATbL TPeGOBaHMAM
FOCT 2761 (tabnuua 1):

Ta6bnuua 1.

Ne n/n MokasaTenb, ea. N3m. BennynHa nokasartens
1. O6uwasn MuHepanusauus, Mr/n He 6onee 2000
2. MyTHoCTb, EM® He 6onee 1,0
3. pH 3+10
4, CogaepxaHne cBoboHOro xropa, 03oHa, Mr/n He 6onee 0,1
5. HedTenpoaykTbl, Mr/n OTCyTCTBMYE
6. O6uas KecTKoCTb, Mr-3KB/n He bonee 0,5
7. CogaepxaHue xenesa, Mmr/n He 6onee 0,1
8. CopgeprkaHve mapraHua, mr/n He 6ornee 0.1
9. CopnepxxaHne KpemHusi, Mr/n He Gonee 1,0




2. KPATKOE ONMMCAHUE YCTAHOBKH

O6wuin cocTaB yCTaHOBKM:

H < MembpaHHbIn

6nok
Bnok o ¢
ynpaaneHﬁu——TF-—
K3
K6
K4
K1 : !
H1 - K2
Hacoc BbICOKOrO
[aBfieHns

Puc.1 O6wuli sud ycmaHoekKu.

YcTtaHoBka obpaTHOro ocmoca cepun "l'ensep” coOCTOUT U3 CReayoLmX arnemeHToB (puc.1):
o MembpaHHbI 6OK;

Hacoc BblcoKoro gaBreHus;

Bnok ynpaeneHus;

KoHTponbHO-n3mepuTensHble npnbopbi;

3anopHo-perynupyoLias apmarypa.

MembpaHHbIi 6ok NpegHasHayeH Ans obecconmBaHna BOAbl HA OCHOBE ABMeHWs obpaTHOro oc-
MOCa U COCTOWUT U3 ABeHaguaTh 3NIEMEHTOB PYMOHHbIX 0OPaTHOOCMOTUYECKUX, Pa3MELLEHHbIX B LUECTU
nnacTukoBbIx kopnycax M31-M36 (no 2 membpaHbl B KaXXaoMm).

Hacoc Bbicokoro gaenenus H1 npegHasHadeH Ans NOBbILEHWUS AaBneHus nepeg MembpaHHbIM 6110-
KOM [0 3Ha4YeHus1, HeObXOAMMOro AN HopMarbHOW paboTel MEMOPaHHLIX 3N1EMEHTOB.

KpaH K1 nepekpbiBaeT Bo4y Ha BXOAE B YCTaHOBKY.

KpaHbl K2, K4 n K6 cnyxat ons nogayn MorLLero pacteopa npu Xum. npombiske memopaH. Mpu Hop-
MarnbHOW paboTe yCTaHOBKMU 3TW KpaHbl AOIMKHbI ObITb 3aKpbIThI!

KpaH K5 3akpblBaeT marucTpanb dunbTparta npy XvMm. NpoMbiBKe, YTOObl n3bexaTb nonagaHus Moto-
Llero pacTBopa B EMKOCTb C YMCTOW BoJoW. Bo Bpems HopmanbHow paboTbl YyCTaHOBKM LOMMKEH ObITb OTKPLIT!

KpaH K3 3akpblBaeT MarucTpanb KOHLEHTpaTa npu XuM. NpoMbIBKe, YTOObI M3bexaTb nonagaHus Mo-
loLLero pacteopa B Maructparb. Bo Bpemsi HopmarnbHomn paboTbl yCTaHOBKM A0SMKeH ObITb OTKPbIT!

O6patHbIv knanaH OK1 cnyxuT Ana npegoTepalleHns obpaTHOro Toka Bogbl nepe membpaHHbIM
Brokom.

OGpatHb knanaH OK2 cnyxuT ans obecnedeHns 3agaHHOrO HanpaBneHus Toka Bodbl B 060poT-
HOW NMMHUM — OT BeHTUNA B1 n potameTpa P1 k Bxogy B Hacoc (cMm. puc. 2).

AnekTpomarHuTHbI knanad 9K1 nepekpbiBaeT nogady BoAbl Ha BXOAE B YCTAHOBKY.




KC1

Puc.2 Pomamempbi u eeHmunu.

PoTtameTp P1 cnyxuT Ans KOHTPOs NoToka 060poTHOW BoAb! (PeLupKynsLum).
PoTtameTp P2 crnyxuT onsi KOHTPONS NoToKa KOHUEeHTpaTa.
PoTameTp P3 crnyxuT ans KOHTPONs NPoU3BOAMTENbHOCTY YCTaHOBKM Mo hunbTparty.

Bentunb B1 cnyxut ans perynuposaHua paboyero gaBneHns 1 pacxoda BoAbl B MarncTpanu pe-
uupkynauum (obopoTHas Boaa).

Bentunb B2 cnyxut ansa perynupoBaHusi paboyero AaBreHus U pacxoda BOAbl B Maructpanu
KOHLIeHTpaTa.

Bentunb B3 cnyxut onsa perynupoBaHusi paboyero gaBrneHus 1 pacxoga BoAbl B pexume rugpas-
NYeckon NMpoMbIBKU. PekomeHoyeMas BenuuvMHa OaBrieHust npy npomMeiBke — 5+6 atm (No maHomeTpy
M2).

KpaH c cepBonpueogom KC1 cnyxuT Ans nepuoganyeckon ruapaBnnyeckoi NpoMbIBKU.

M1 M2 M3 M4

Puc.3 [lNaHenb MaHOMempos.

MaHomeTp M1 cnyuT ns onpefaeneHns BXogHOro AaBneHus BoApbl. [nana3oH nsmepeHnin — o 7
aTtm. [Npun paboTe yCTaHOBKM M3 HAKOMUTENBbHOW EMKOCTW AaBrieHme no MmaHomeTpy M1 paBHO Hynto (CM. puc.
3).

MaHomeTp M2 KOHTPONMpPYET BXOAHOE AaBfieHMe Ha CTyneHb 1 MembpaHHOro 651oka, COCTOSLLYIO
13 mMeMOpaHHbIX anemeHToB M31-M34.

MaHomeTp M3 KOHTpONUpPyeT BXOOAHOE AaBIEHME Ha CTyneHb 2 MeMOpaHHOro 6510ka, COCTOSLLYO
13 MemMbpaHHbIX aneMeHToB MO5-M36.

MaHomeTp M4 KOHTPONUPYET AaBMEHME Ha BbIXOAE M3 MeMBpaHHoro 6roka.

Mo nokasaHnaM MaHOMETPOB (Nepenaj AaBneHus) onpeaenseTcs CTeneHb 3arpa3HEHHOCTU MeM-
©paHHoro 6noka. [lnanasoH namepenuii maHometTpos M2—M4 — go 15 aTtm.

4



Pene Huskoro Pene Bbicokoro
naenenns P11 nasnenuws P2

Puc.4 Pene daesieHus.

Pene pasnenua PO1 n P02 npegHasHayeHbl Anst KOHTpons AasneHus. Pene gasnexns PO1 pa-
DOoTaeT B ka4yecTBe AaTymka «Ccyxoro xoaa». Pene gasnenusa P2 oTknoyaeT yCTaHOBKY NPy NPEBbILLEHWM
MaKcMMaribHO JOMycTMMOro AaBreHusi. BenuumHa nopora oTknodeHusa coctaenseTt 1,5-2 aTtm. onsa pene
P01 n 14 atm. gna pene PO2.

KHOMKa

namna «CeTb» aBapuiHOM OCTaHOBKK

kHorka «[yck» namna «YpoBeHb»

KkHonka «Ctony» namna «PaboTa»

namna «Asapusi»

NnaxkeTHbIN
BbiKNoYaTens QS1

Puc.5 Bnok ynpasseHus.

HasHauyeHue anemMeHTOB 6i0Kka ynpaBneHus:
- NaKeTHbI BbikNtovaTenb QS1 CnyXuT Ans nogaym aNeKkTponmMTaHms Ha YCTaHOBKY;

- namna «CETb» 3aropaetcsa npu nogade Ha 6ok ynpaBneHus nurtawoLLlero HanpsikeHus ~220 B u Bknto-
YeHHOM aBTOMaTU4eCKOM Bbikntovarene QF1;

- namna «YPOBEHb» 3aropaeTtcs npu nocTynneHnn ¢ BHELWHUX AaTYUKOB YPOBHS paspeLuatoLmnx curHa-
nos;

- namna «PABOTA» 3aropaeTcsi npu 3anycke ycTaHOBKW. Ecnu namna muraeT — yctaHOBKa rotoBa K pabo-
T€ U HaXOAMTCS B PEXNME OXUOaHus;

- namna «ABAPWA» 3aropaeTtcsa B criydyae HelTaTHOM OCTaHOBKM CUCTEMBI;



- kHonka «[MYCK» npegHasHayeHa Ans BKMHOYEHUS YCTaHOBKMY;
- kHonka «CTOIlM» npeaHasHavyeHa Ons BbIKMNOYEHUS YCTAHOBKY;

- KHOMKa ((ABapVIVIHaFI OCTaHOBKa» npefgHasHavyeHa Ona HemeaslieHHOro BbiKIio4YeHUA YCTaHOBKU B Cllydae
BO3HWKHOBEHMWSI HELLUTATHOM cutyauum;

KOHTponnep AL2

aBTOMaT CXeMbl
ynpaenenus QF1

aBTOMar 3awmThbl
Hacoca QF2

pene KOHTpons
HanpsbkeHns KV1

t £ /1 1) /B AR YCTPOWCTBO NNaBHOro
ALS ikt L0 nycka Hacoca ST1
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KNeMmHbI 6nok

Puc.6 Bbnok ynpaesieHusi — eud usHympu.
BHyTpun 6roka ynpasneHust HaxogsaTcs:
- aBTOMaTU4eCKMn BbikntoyaTens QF1 — Ans 3awmTbl OT KOPOTKOrO 3aMblKaHWs B LEEMKW yrnpaBrieHuns.

- aBTOMaTUYECKUI BbIKMOYaTEmNb QF2 — ans 3awnTbl OT KOPOTKOro 3aMblKaHUs B Lenu Hacoca U OT TOKO-
BOW neperpys3kn anekrtpoasuratend Hacoca.

- pene koHTpons HanpsbkeHus KV1- oTkniodaeT Grok ynpaBneHust u, criefoBaTernibHO, ocTaHaBNMBaeT
YCTaHOBKY B Crly4ae:
e ponajaHusa ogHOM U3 ba3 BHELLHEeN TpexdasHoM 3NeKTPNYECKOn ceTu;
e  TMOBbILIEHWST UITM NMOHWXKEHUST 3HAYEHUS HanpskeHns oonblie, yem Ha 10 % No cpaBHEHUO C HO-
MUHanbHbIM (380 B);
e M3MEHeHUs YepenoBaHus das.

- YCTPOWCTBO MiiaBHOro nycka ST1 — obecrieumBaeT NiaBHbIA MYCK U OCTAHOBKY 3EKTpoABUraTenst Haco-
ca, YTO No3BossieT usdexaTtb MAPOYAAPOB U BbICOKMX Harpy3oK Ha 9M1eKTPOCETb B MOMEHT Mycka.

- lormyecknii koHTponnep AL2 — oTBeYaeT 3a HaCTPOMKY PEXMMOB paboThbl, yripaBfeHne yCTaHOBKOM U 3a
aBapuiiHyo curHanusaumio (HacTponku — cum. MNMpunoxexue 3).

- KNEMMHBIN BroK — CNyXWUT AN NOAKMHYEHNS BHELLHUX YCTPOWCTB, HE BXOAAWMX B GIOK ynpaBneHus
(pene DaBneHws, KpaH C CEPBOMPUBOAOM), @ TakKe AOMOMHUTENbHbIX YCTPOWCTB, HE BXOAALWMX B KOM-
NAeKTaLmnio YCTaHOBKY (4aTYUKU YPOBHS).



B ctaHgapTHOWM KOMMMeKTaumMn ycTaHoBKa He YKOMMIEKTOBaHa AaTyukaMu NS BbIxo4a U3 pexu-
Ma cpunbTpaumuun. B peanbHOM cxeme OH OOMKEH Npekpawarbes MMbo No curHany oT AaTtyuka ypoBHS (Mpu
3anoSIHEHNN HAKOMUTENbHOM €MKOCTU YNCTON BOAOW UNN MPU OMYCTOLLUEHUN EMKOCTU C UCXOAHOW BOAOW),
nnbo no curHany oT pene AaBreHUs Npu NOBbILEHUW OABMEHUSA B MarMcTpanu npu npekpaiieHun Bogo-
pasbopa. [na atoro B 6110ke ynpaBneHus npegycMoTpeHbl knemmbl 1-2 n 3-4. B wkad ynpasneHus cne-
AyeT BBeCTM kabenu OoT COOTBETCTBYIOLLMX YCTPOMUCTB U MOACOEANHUTL UX K kKnemmam 1-2 un 3-4 Takum
obpasom, 4TOObLI ANnA npekpalleHus unbTpaunm yCTPOWCTBO paspbiBano Lenb, a ANs NpoaoSKeHUs
dunbTpaLmm — 3amblKarno.
3anyck 1 HaCTPOWMKY YCTAHOBKU MOXHO NMpou3BecT 6e3 COOTBETCTBYIOLLUX AaTYMKOB. [na aToro B Groke

ynpasrneHusi knemmsl 1 n 4 cnegyet BP@MEHHO coeiMHUTb NEPEMBIYKOA.
KpaTtkoe onucaHue pa6oTbl yCTaHOBKMW.

Bopa 13 6noka npeaBapuTensHOM NOArOTOBKM NOJAETCHA Ha BXOA, B YCTAaHOBKY obpaTHOro ocmoca
M Janee Ha Hacoc, nosbillatowmin gasnenue. Noa aaeBneHnem okono 8-12 atm., co3gaBaeMblM HACOCOM,
BOAAa NPOXOAUT Yepe3d MemMBpaHHbIV BoK, COCTOALWMNIA N3 PYNOHHBIX 0BPaTHOOCMOTNYECKNX SNeMeHTOoB. B
mMembpaHHOM 610oke Ha cneumanbHbIX NOMAYNpPOoHMUAeMbIX MembpaHax nmpoucxoouT pasgeneHne noToka
ncxogHow BoAdbl Ha (bunbTpaT (BoAy, NpoLllewyo Yyepe3 membpaHy M 4YaCTUYHO OYULLEHHYIO OT pacTBO-
PEHHbIX MUHeparbHbIX COMen) U KoHUeHTpaT (Bogy, oboraleHHy KOnmongHbIMM YyacTuuamMm U pactBo-
peHHbIMK conamm). MembpaHHbI 610K cocToUT M3 2 CTyneHen (nepBasi CTyneHb — 4 Koprnyca no 2 Mewm-
OpaHbl B kaXgoMm, BTOpas CTyrneHb — 2 Kopryca no 2 MeMOpaHbl B KaXX4OM), pacnorioXeHHbIX nocnenoBa-
TenbHO.

KoHLeHTpaT YacTu4HO crivBaeTcs B OpeHax, a Apyras ero 4acTb HanpaensieTcs Ha BXOA4 Hacoca
no obopoTHow Maructpanu. Hanuuve oBopoTHOM MarMctpanu no3BONAET 3KOHOMUTb [OPOroCTOSILLYHO
NOArOTOBIEHHYIO BOAY 3@ CYET BTOPMYHOIO MCMOMb30BaHMSA KOHUeHTpata. O4HAaKo 3HauYUTerbHbIN BO3-
BpaT 06OPOTHOW BOAbI HA BXOA B HACOC yXyAllaeT ka4yecTBO nonyvaemoro dunstpata. dunetpat (obec-
COneHHas Boga) NocTynaeT HenocpeACTBEHHO NOTPEBUTENo NN B HAKOMUTENbHYK €MKOCTb.

3. NOAroTOBKA YCTAHOBKU K PABOTE

YctaHoBKa oﬁpamoocmomqecxux MeM6paH.

MembpaHbl 06paTHOro ocMoca NOCTaBNATCA OTAENbHO OT YCTAHOBKM, YNakoBaHHbIE B repMEeTUYHYI0
YyNakoBKy W 3anutble KOoHcepBaHTOM. [lepen 3amyckom YyCTaHOBKM HEOOXOOUMO YCTaHOBWUTb MeMOpaHbl
obpaTHOro ocmoca Ha WwraTHble MecTa B kopnyca. [ns 3toro Heo6xoaumo:

e CHATb KpbIWKM C HanopHbIX KopnycoB. [Ins 3TOro: OTBEpHYTb BMHTbI CO CTOMOPHbLIX NNACTUH,

CHATb CTOMOPHbIE MNACTUHbI, BbIHYTb KPbIWKM U3 koprnycoB. [ns ygobcTBa npu CHATUM KpbIlek
MO>HO 3aKpYyTUTb B HUX BUHTbLI M8 (anuHa okono 100 mm);

Pai ,4|\ 2

e PacnakoBaTb membpaHy 1 BCTaBWUTb ee B Kopnyc. HanpaBneHue cTpenok Ha kopnycax U Ha
MeMOpaHax OOJKHO coBnagaTthb!

e K Topuy MembpaHbl NPUCOEANHNTL KOHHEKTOP, COEAMHSIIOWMNA MeMbpaHbl (NOCTaBnseTcs B KOM-

nnekte ¢ membpaHon);

K KOHHEKTOPY NPUCOEAMHUTL BTOPYIO MembpaHy 1 NPOTONKHYTb COOPKY M3 MemMOBpaH B KOpPMyc;

MoBTOPUTE NMpoLEaypY AN BCEX KOPMYCOB;

YcTaHOBUTL O6paTHO KPbILLKX B COOTBETCTBYIOLLME KOPMYCa;

YcTaHoBUTbL 06paTHO CTOMOPHbIE KOMbLA U 3aKpenuTb UX BUHTaMU;

MoacoeguHWTb MarucTpans dunbTpara.

Ona obGneryeHusa npouecca U COXPaAaHHOCTU YNJIOTHUTENbHbLIX PE3UHOBLIX KoJlel B KavyecTBe
CMa3Ku ncnonb3oBaTb TONbkKo rnuuepuH! He ncnonb3oBatb cmasku, cogepxalime HedpTenpo-
AYKTbI!



BuumaHue! Neped Havyanom pabomsi (nocre ycmaHoeku membpaH) ycmaHo8Ky Heobxodumo
pPoOMbIMb, M.K. MemMbpaHbl 3arofHEHbI KOHCEP8AHMOM U 803MOXHbI 8MOPUYHbLIE 3a2PA3HEHUS
Mpu MpaHcrnopmuposKe.

MopkntoyeHne yCTaHOBKM.

YcTaHoBKYy cnefyeT pasmecTutb B yAoO6HOM mecTe Tak, 4ToObl ANWHbI BXO4HOro Tpybonposoaa
ObINO OOCTATOYHO ANSA MOAKIYEHUS K MCTOYHUKY BOAOCHAbGXeHNs, a TpybonpoBoa KOHLEHTpaTa MOXHO
ObINO MOAKMYUTE K KaHanu3auuun. [Mpu BHELWHEM OCMOTpe YCTaHOBKM ybeauTbCcs B OTCYTCTBUM MOBpe-
XOEHWU KopnycoB, MBKMX TpybonpoBoaoB U APYrMX COCTaBNAOLLMX YaCTEN.

[ns 3anycka yctaHOBKM Heo6xoanMmo:

e CoegnHntb Bxog ycTaHoBKM (KpaH K1) ¢ MCTOYHMKOM BO4OCHaOXEHMS.

e [logknounTb BBIXOA NIMHWM KOHLUEHTpaTa K kaHanusaumm. Heobxogmmo obecneyvnTb JOCTaTOYHYO
NPONYCKHY0 CMOCOBHOCTb NWHMU ApeHaxa, NOCKOMbKY NOTOK KOHUeHTpaTta npu paboTte ocmoca
Oynet npesbiwaTh 2 M3/4, T.e. He MeHee 30-35 n/MuH, a B KOPOTKUIA NPOMEXYTOK rmapaBnnyeckomn
NPOMBbIBKM — 0 60 n/MUH.

o CoeauHWTb BbIXOA NMHUK bunbTpaTa C EMKOCTBIO YNCTOWN BOAPbI.

e [logknounTb BHelHMe aaTyumku ypoBHst SL1 u SL2 k knemmam 1-2 n 3-4 knemmHoro 6noka
(pnc.7), cHAB NepeMbIYKy;

o [logkniountb anekTponutaHue (puc.8) k 6noky ynpaeneHus. MuHumansHoe cevyeHne nutaroLwero
kabens - 5x2,5mm?. PasHble nposBoda noaknovarTca K knemmam 1L1, 3L2, 5L3 nakeTHOro Bbl-
knoyatens QS1 (BHyTpu 6rioka ynpaBneHus), NPoBOAAa HENTpanu 1 3a3emrneHns - COOTBETCTBEH-
Ho K wnHam N n PE;

t —

SL1 SL2
fycran Nonwnas
He nycran He nonuan

SL1 - HWKHWIA aTumK ypoBHS BydhepHoit EMKOCTM (nepes 0CMOCOM)
SL2 - BepxHWUIA AaT4YMK YPOBHS (DUHULWLHON EMKOCTH (Nocne ocMmoca)

Puc.7 ModknoyeHue 0am4uKoe ypOeHsi.



L1
L2
L3

Puc.8 lodknroyeHue anekmponumaHus.

Mocne nogknmyeHns anekTponuTaHns Heobxoanmo ybeanTbcs B COOTBETCTBUM MapamMeTpoOB MUTAKOLLEN
cetu Tpebyembim (380 B). [ing atoro:
e  BknounTb nakeTHbIN BbikNoyaTenb QS1 Ha 6okoBoM cTeHke 6noka ynpaBneHus;
e Bknountb aBTOMar QF1 B 6roke ynpaBneHusi. NMpu aTom aBTOMAaT 3awWmTbl Hacoca QF2 aon-
)X€H ObITb BbIKITHOYEH!

Mpu ycnoBumn COOTBETCTBMSA MapamMeTpoB arekTpoceTn Tpebyembim 3aroputcsa 6enast namna «CETb»
Ha NaHenu ynpasneHus.

Ecnu namna «CETb» He ropuT, HEOBXOAMMO YTOYHUTb, KaKOM M3 napameTpoB TpeéxdasHoro Hanps-
XEHNS HE COOTBETCTBYET HOpPME. DTO MOXHO caenaTb C MOMOLLLID pene HanpsbkeHus KV1, Ha naHenu
KOTOPOro MMEETCH HECKOJTbKO KpacCHbIX CBETOANOA0B. Kaxabl U3 HUX COOTBETCTBYET KakoMy-nubo napa-
METPY NUTaIOLLEN CETU:

ASYM — acummeTpus ¢as;
MAX — noBbIlLEHHOE HanpsXXeHue;
MIN — NOHWXEeHHOoe HanpsXXeHue;
SEQ — HenpasunbHoe YepegoBaHuve as.

B cnyyae ecnu roput oguH (Mny HECKOSBKO) U3 3TUX CBETOAMOLOB, HEOOXOAMMO NPUBECTU B HOpP-
My NUTatloLLLee HanpsXkeHne, NpeaBapuTensHO 06eCTOUMB YCTAHOBKY.

Mpun HenpaBubHOM YepenoBaHuM a3 J4OCTAaTOYHO NOMEHATb MecTaMu nodble 2 (asHbIX MPOBO-
0a, NOAKMIOYEHHBIX K NakeTHOMY BbikntovaTento QS1.

3anonHeHne ycTaHOBKW BOAOM.

CnefyeT ocyllecTBUTb NepBOHavyanbHOE 3arnofiHeHWe Hacoca BOAOW nepen NepBbiM 3aryckom
ansa yganeHusa Bosyxa u3 cuctembl. 3anofnHeHve crielyeT OCYLLEeCTBMSATb €CTECTBEHHbIM Hanopom uc-
XO4HOW BoAbl 6€3 BKIMHOYEHUSI HAcCOCa BbICOKOrO AaBneHus. [ns aToro Hy>Ho:

e OTKPbITb kpaH K1 nogayn Bogbl B yCTAHOBKY;
OTKpbITb KpaH K6 1 coeguHnTb ero ¢ KaHanusaumen (TonbKo Ha BpeMs MPOMbIBKN);
NMOMHOCTbIO OTKPbITL BEHTUNbL B2 (KoHUeHTpaT);
KpaHbl K2, K4, K5 — 3aKkpbITb;
KpaH K3 — OTKpbIThb;
BeHTWUINb B1 (060poTHas Boga) — NONMHOCTLIO 3aKPbITh;
OTBEPHYTb NPOOKY BO34yx0CcOpoCcHUKa Ha Hacoce (puc.9);
BPEMEHHO coegnHntb nepemMbidkor knemmel 1 n 14 B 6rnoke ynpaBneHus;



e BKNOUMTL aBTomat QF1 (YnpasneHue), He Bknrovaa aBTomat QF2 (Hacoc) B 6rioke
ynpaBneHus. [JomkeH oTKpbITbCA kranaH JK1.

e [0OXOaTbCHA 3aMnofiHEHNs1 HAacoca BOOOW, 3aBEPHYTb NPOOKy BO3gyxocOpocHuka (puc.8);

e BbIKMOUNTL aBTomaTt QF1 (YnpaBneHue), CHATb NepeMbIUKy C Kremm 1-14!1!

Mpn OoTCYTCTBMU BXOAHOrO OaBfEHUst AN 3anofIHEHUS YCTAHOBKM YpOBEHb BOAbl B GydyepHom
€MKOCTW JOJMKeH OblTb He MeHee 0,8 M.

OTKpbITE 4NA 3aN0NHEeHUs
Hacoca Bogoun

Puc.9 lNMpobka e030yxoc6pOCHUKa.

MepBbIN 3anycK U NPOMbIBKa YCTaHOBKM.
YcTaHoBKa JormkHa ObiTb NpeaBapuTenbHO 3anofnHeHa Bogown.

[na nepBoro BKNIOYEHUS YCTAHOBKU HYXHO:
e  OTKpbITb kpaH K6 1 coeanHUTb ero ¢ kaHanu3auuen (ToNbKO Ha BPEMSsI MPOMbIBKM YCTaHOBKM);
MoNHOCTBIO OTKPbLITE BEHTUIb B2 (kOHUEHTpAT);
KpaHbl K2, K4, K5 — 3aKkpbITb;
KpaH K3 — oTKpbITb;
BeHTunb B1 (06opoTHasi Boga) — MONMHOCTLI0 3aKPbITh;
OTkpbITb KpaH K1, nogas BoAy Ha yCTaHOBKY;
BkniounTb NakeTHbIN BbikNoYaTens QS1;
BkntounTtb aBTOMaTUYeCcKue Bblkntovatenn QF1 n QF2.

HormxHbl 3aropeTtbes namnbl « CETb» n «YPOBEHb». Ecnn ungukatop «YPOBEHb» He cBeTuTtcs, 3Ha-
YUT, PA3OMKHYTbI KOHTaKTbl AAaTYMKOB YPOBHSI, MOOKITOYEHHBIX K knemmam 1-2 n 3-4 (T.e. nMbo HepocTa-
TOYHO BOAbI B EMKOCTM Nepen 0CMOCOM, NGO NofiHa EMKOCTb YMCTOWN BOAbI).

Haxxumaem kHonky «[MYCK». [JomkeH BKMOUYNTLCHA Hacoc u 3aropeTtbes namna « PABOTAY.

OnutenbHOCTb BXOXAEHUSA B pabouunin pexum, T.e. Habopa AaBreHnst Ha BbIXOAE Hacoca, 3afdaHa
C nomoLlbto KoHTponnepa AL2. Ecnu B TeYeHne 3agaHHOro npomMexyTka BpeMeHn (00blibHO 5-8 ¢) Heob-
Xxoaumoe [OaBneHne He HabupaeTtcs, Hacoc BbikntodaeTcs, namna «PABOTA» racHeTt, muraeTt namna
«ABAPUA». [lna nOBTOPHOro 3arnycka yCTaHOBKM Heobxoammo HaxaTtb kHomky « CTOlM» u cHoBa HaxaTb
kHonky «[MYCK», ycTpaHuB npeaBapuUTernbHO NPUYNHY OTKIOYEHNS.

Habop Heob6xodumoz20 OaesieHus1 Ha 8bixode Hacoca 803MOXEH NpuU 3arnoJsIHeHHolU ycma-
Hoeke. llpu nepeom 3anycke ycmaHoeka eolidem e ycmolivyuebill pexum pabomsbi nocre
moeo, Kak 3anosiHumcsi eodol. [ns amo2o Moxem noHadobumbCsi HECKOJILKO 8KJ1HoYe-
Hud.

Tarke ycTaHOBKa OTKMNOYaeTcs B npouecce paboTbl Npu NageHun SaBreHns Ha BXOA4E B YCTaHOB-
Ky HWXKe MUHMMAanbHO AOMYCTMMOrO UK NPEeBbILEHUN MakCMManbHO 4ONYCTMMOrO AaBeHus Hacoca.

Heobxogumoe gaBneHve 3agaeTcd € NOMOLLbIO ABYX pene Aasnexus: PO1 (MMHMManbHoe gas-
nexve) n PO2 (makcumansHoe aaBneHue). BennynHa nopora oTknoyeHnsa coctasndet 1,5 atm. anga pene
P01 wn 12 atm. gna pene PO2.

Mpn ncnonb3oBaHWM OaTYMKOB YPOBHS UX KOHTAaKTbl NoAkmnovarTcs K knemmam 1-2 u 3-4. MNpu
3aMKHYTbIX KOHTaKTax 4aTuYMKOB BKIIOYEHHAs yYCTaHOBKa OygeT HaxoguTbes B paboyeM pexnme dunbtpa-
umn:

10



e Hacoc paboraer,
e namnbl «YPOBEHb», « CETb» n «PABOTA» cBeTaTCS,
Mpwn cpabaTtbiBaHMM 0aTYMKOB YPOBHSI YCTaAHOBKA NEPENAET B PEXNM OXUOAHUSA:
Hacoc He paboTaer,
namna «CETb» - ropur;
namna «YPOBEHb» - He ropwuT;
e namna «PABOTA» - muraer.
Kak Tonbko Boga B €MKOCTSX OOCTUTHET HEOBXOOUMOro YPOBHS, YCTaHOBKa CHOBa 3anyCcTUTCH B
pexume uneTpauuu.

[ns npekpalleHns paboTbl YCTAHOBKM HY>KHO HaxkaTb kHomKy « CTOlM».

B TeueHue 15 MUHYT crnvBaTb BOOY C BbIXOAOB KOHLeHTpaTa (Yepes3 B2) u dunbTtpaTa (Yepes K5) B
KaHanusaumio, NCMorb3ysi LUMaHr (He BXOOAT B KOMIMIIEKT NMOCTaBKM);

OTKpbITb BeHTUMb Bl Ha NUHMM peunpkynaumm n NpogornkaTe NPOMBIBKY elle B TeveHne 15 mu-
HYT, Nocre 4ero 3akpbiTb BEHTUNb B1, cneas 3a tem, 4ToObl AaBneHne He npeBbiwarno 12 atm.

lMnaBHO npukpbiBas BeHTUNb B2, cosgatb paboyvee aasnenne 10-11 atm. B MembpaHHOM 6noke.

BHumaHue! BeHmusnb B2 nosiHocmbio nepekpbieamb Heslb351.

OTperynupoBaTb COOTHOLLEHWE pacxodoB hunbTpaT — KOHUEHTPaAT npumepHo 1:1, nocTteneHHo
npuKpbiBas BeHTUNb B2, nogaepxusas paboyee gasnexHne B MembpaHHom 6noke, no maHomeTpy M2. Ec-
nv gaeneHne HaunHaeT npesblwaTtb 11 atM., Heob6xoAMMO crnerka NPUOTKPbITL BEHTUIMb B1.

Mpn HacTynneHun pexunmMa rmapaBnuyveckon NPOMbIBKM BeHTunem B3 ycTtaHOBWUTL gaBneHve npu
NPOMbIBKE OKOSO 4-5 aTm.

MpombITb MemMbpaHHbIM BfIOK B TeYeHMe NpUMMEPHO 2 4acoB, BCIO BOAY CNMBas B KaHanmsauuio,
nocrne 4Yero MOXHO Ha4aTb 0THop o6ecconeHHon BOAbl, OTKPbIB kpaH K4 n 3akpbiB kpaH K5.

BHumaHue! Paboyee dasneHue Ha membpaHHOM 6r1oke O0/mkHO 6bimb Huxe 12 amm. lNocne

moeo, Kak 8blbpaHbl ormumMalsibHble ycrosuss pabomsl ycmaHosKu (paboyee OasneHue U coom-

HOWeHUe Momokos ¢huribmpam/KoHueHmpam), XenamesbHO He MEHSIMb M0/10XeHUe Maxoeu-
koe eeHmuneti B1 u B2, ymobbi He rpou3sodumes HacmpoulKy ycmaHO8KU KaxObll pa3 reped Hadyasriom
pabomei.

. 4. MOPAOOK 3KCIMNYATALUN YCTAHOBKU

YcTaHOBKa, YKOMMSIEKTOBaHHas aBTOMAaTM3UPOBaHHLIM GITIOKOM YMpaBreHus, MOXeT aBTOHOMHO
paboTaTb B HECKOJIbKMX pexumax: pexum unbTpauun, PexvMm rmapaBinNyeckor MPOMbBIBKA U DEXUM
oxugaHvsa. Xumudeckast Morika (Mnu pereHepaums) obpaTHOOCMOTUYECKUX MEMOpPaH OCYLLECTBISETCS B
PY4YHOM pexunme, NpeaycCMOTPEHHOM KOHCTPYKLMEN YCTaHOBKMU.

B pexume dunbTpaumm ycTaHOBKa HEMpepbIBHO OYULLI@eT BoAy, NpeaBapuTenbHO YaCTUYHO O4u-
LLEHHYI0 B (bunbTpax NpeanoaroToBku. B aTom pexunme aBToMaTUyecKne BbIKMOYATENM YCTaHOBKM Haxo-
OATCS B COCTOSIHUWN «BKIHOYEHO», kKHomka «[1yck» HaxaTa, ropat namnbl «CETby», «YPOBEHb» n «PABO-
TA»; Hacoc - paboTaerT, waposble kKpaHbl K1, K3 1 K5 — oTkpbIThl; Wwaposble kpaHbl K2, K4, K6 — 3akpbIThl;
perynupyemble BeHTUNN B1 1 B2 Ha nuHMsX KOHUEHTpaTa u peumpkynauum sadukcMpoBaHbsl B NONyoT-
KPbITOM MOMOXeHnW, obecneynBas NoBbILEHHOE AaBrneHne B MeMbpaHHOM Broke n Tpebyemble pacxofbl
BOAbl B NHUAX unbTpata, KoHUeHTpaTa 1 peuupkynsumun. Kpad ¢ cepsonpusogom KC1 3akpbiT. B npo-
uecce paboTtbl 1 pa3 B 30 MMHYT aBTOMaTu4eckn oTkpbiBaetcs kpaH KC1 n npoBogutcs rmapaenuyeckas
npoMbiBka MembpaHHoro 6noka B TedeHne 15-20 cekyHa. Mpu HeobxoanMOCTU ONUTENBHOCTL U NEPUO-
ONYHOCTb rMapaBAMyYecKon MPOMbIBKM MOXHO M3MEHUTb B HACTpOMKax KOHTponnepa AL2.

B pexume ruapaBnuyeckor NpoMbIBKM Hacoc npoforkaeT pabotatb, a kpaH KC1 Ha nuHUKM KoH-
LeHTpaTa OTKpPbIBAETCH Ha 3afaHHbIN MPOMEXYTOK BpemeHu. [pn aTom gaBneHue B membpaHHom 6roke
CHwxaeTcs 4o 4-5 aTM., a CKOPOCTb M pacxon NpoTeKalolleln Yepes Hero BoAbl (KOHLEeHTpaTa) Bo3pacTaerT,
YTO MO3BOMSIET CMbITb HaKOMMBLUMECS Ha MeMOpaHax 3arpsidHeHus B ApeHax. 1o ncreyeHun BpemeHu
npombIBKK (MO ymonyaHuto — 15 cekyHa) kpaH KC1 3akpbiBaeTcsi, 1 yCTaHOBKA CHOBA NEPEXOAUT B PEXUM

anngagmm.
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Mpy HeO6XOAMMOCTU MOXHO OTKIIOYUTE PEXMM FMOPaBINYECKON NPOMbIBKU B KOHTpornepe AL2.
3710 MOXeT noTpeboBaTbCsl B Criydae, HanpuMmep, eciim cuctema npedodncTkn He obecneynBaeT 4ocTa-
TOYHYIO NoJayy BoAbl HA OCMOC B PEXMME MPOMbIBKM.

Mpn HanNoNHeHNN PUHULLIHOM EMKOCTU BOAOW MM onycToweHnn OydepHon émkocTn cpabaTtbiBa-
I0T JaTYMKM YPOBHS, M YCTAHOBKa MepexoauT B pexum oxuaanus. Jlamna «YPOBEHb» racHeT, namna
«PABOTA» muraet, coobLuias, YTO YCTaHOBKa BKMOYEHA U HAXOOUTCS B peXuUMe oXuaaHuga. Pexum oxu-
JaHusa NpoAoIhKaeTcss A0 TOr0 MOMEHTa, KOrga ypoBEHb BOAbl B HAKOMWUTENbHOW eMKOCTM ynageT (nmbo
ypoBeHb B BydepHon EMKOCTM NOAHUMETCH) AOCTaTOMHO, YTOObl 3aMKHYNUCb KOHTAKTbl AaTyMKa YPOBHS.
Mocne aToro ycraHoBKa CHOBa NEPEXoanT B pexmM dunbTpaumu.

Mpn HeOBXOONUMOCTU BO3MOXHO M3MEHEHWE 3aBOLACKUX HAaCTPOEK, U BbICTABMEHNE HA KOHTpOSe-
pe onTMmarsbHbIX AN AaHHOrO UCTOYHUKA BOOOCHAOXEHUS ANUTENbHOCTU aBTOMATUYECKUX onepaumi u
pexumoB (cMm. MNMpunoxeHue 1).

ExxeqHeBHasA akcnnyaTauusi YyCTaHOBKM.

MpoBepuTb NnonoxeHune kpaHoB.: KpaHbl K2, K4, K6 — 3akpbITbl; KpaHbl K1, K3, K5 — oTKpbITbI
MopaTe BOOONPOBOAHYIO BOAY HA YCTAHOBKY;
HaxaTb KHOMKy «[1yck», TeM cambIM BKIOYMB YCTaHOBKY.

Ecnu npegBaputensHo 6binv caenaHbl perynupoBkv paboyero gaBneHus M peuupkynauum Bogpl €
nomMoLubio BeHTUnen B1 n B2, To gaBneHve Ha membpaHHOM Broke ycTaHOBUTCH Ha ypoBHe 8-12 aTMm., no-
ToK counbTparta — 2,5-3 m>/yac, pacxof koHueHTparta — 3-3,5 M>/uac (3aBMCKT OT 06BEMA PELMPKYNSALMN 1
OT cocTaBa MCXOOHOWN BOAbI).

Y6eamBlIMCh B JOCTUXKEHMN HEOOXOOUMOroO KayecTBa BOAbl, MOXETe ocyLecTBnsaTb oTbop obec-
CONEeHHON BOAblI.

KoHTponb paGoTbl yCTaHOBKM.

Cuctema He TpebyeT 0cobOro KOHTPONA BO BpeMsi paboTbl B aBTOMATUYECKOM PEXUME, HYXKHO
TONbKO CNeauTb 3a NoKa3aHUsIMM MaHOMETPOB M 3a KayecTBOM hunbTpaTta Ha BbiXxode ycTaHOBKWU. B npo-
Lecce aKkcnnyatauumn ycTaHOBKM crieqyeT Nepuognyeckn KOHTpoONMpoBaTh crieqyrowme napameTpbl:

1. aBneHue Ha Bxoge membpaHHoro 6noka (maHomeTp M2) gomxHo 6biTb B npegenax 8-12 atm.
MakcmmanbHO gonycTumoe aasrneHuve - 14 atm.

2. MNepenag AaBneHns Ha MembpaHHOM Groke cocTaBnsieT npuMepHo 1,5-2 aTM. Ha KaOow CTy-
neHw. MNMpun nepenage gasnexHns 6onee 2 atM. HEOOXOAMMO NPOBECTN XMMUYECKYIO NPOMbIBKY MeMOBpaH.

3. PerynsipHo mpoBoauTe XUMWYECKU KOHTPOMb cbunbTpaTa Afs NpaBWUITbHOW OLEHKU paboThbl
ycTaHoBkU. KOHTpPONb NpoBOAAT NO CreAyLWMM nokasaTensam: NPOBOAMMOCTb BOAbI, KECTKOCTb, obLiee
conecogepxaHue, LLEeNOYHOCTb, BOOOPOAHbIN NokasaTernb.

OkoHYaHue paboThl.
[ns npekpalleHns paboTbl yCTaHOBKM 0BpaTHOro ocMoca Haxxmute KHomky « CTOTlM».
XypHan Ha6bnoaeHun.

CnepyeT BecTu XypHan HabnogeHun, B KOTOPbIN HEOOX0AUMO perynspHO 3aHOCUTb AaTbl, MOKa-
3atenun paboTbl YCTaHOBKM WM codepXaHue CepBUCHbIX paboT (Xumuyeckasi Monka membpaHHoro 6roka,
3aMeHa pWnbTPOB, NOBEPKA MAHOMETPOB U KOHOYKTOMETPOB), CPOKWN 3aMeHbl 9NIEMEHTOB, NokasaHus Ka-
YyecTBa BoAbl, Nnepeboun B paboTe yCTaHOBKM 1 Npoyee.

Mpun akcnnyaTauum yCTaHOBKM HEOBXOOUMO perynspHO Crieautb 3a KOHTPOMbHbIMK npubopamu,
OCHOBHbIE NOKa3aTenu perynsipHo 3aHOCUTb B KapTy perfnaMmeHTHbIX paborT.

OCHOBHbIMW KOHTPONMPYEMbIMW NapaMeTpamn YyCTaHOBKU SBMSAIOTCS:

e  COOTHOLLEHME NOTOKOB OUMNbTPAT/KOHUEHTpAaT,
e  MPOM3BOAUTENBHOCTb YCTAHOBKU MO hunbTpaTy,
e oKasaHNs MaHOMeTpPOB.

Yka3aHHble HabnoaeHus cnegyeT 3aHOCUTL B KapTy pernameHTHbIX paboT He pexe 1 pasa B Me-
cau,.

Mpn BegeHun 3anucen ocoboe BHUMaHMe HeO6XoaAMMO yaenaTb AaTam NPOBEAEHUS XMMUYECKUX
MoeKk MembpaH, onncaHuio NocneaoBaTenbHOCTU NPOBEAEHMS NPoLeayp MONKM U UCNOMb30BaHHbIX peak-
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TUBOB. B cnyyae ecnv kayecTBO OYMLLAEMON BOAbl He OyaeT yAoOBneTBOpsTe TpebyeMbiM nokasaTensiM,
aHanu3 sanuncaHHoW B XXypHarne uHgopMaLmm No3BoNuT crneuuanucTaM Hallein KomnaHum GbICTpo ycTpa-
HWUTb HEWUCTIPABHOCTU.

BHumaHwue! [Npn oTCyTCTBUM XYpHana HabnogeHun n/vnm oTCyTCTBUM PerynsipHbiX 3a-
nvMcen NpoBedeHNs perfnameHTHbIX paboT B >KypHane KOMnaHus CHMMaeT YCTaHOBKY C rapaHTuii-
HOro obcnyxmBaHus.

5. PETEHEPALUUA MEMBPAHHOI'O BJIOKA

B npouecce akcnnyataumm MmemobpaHHbI 610K 3abnBaeTCst HACNOEHUSIMU CONEN XKECTKOCTU, Koa-
ryNMpOBaBLUMMW KOMMOUAHBIMUA 3MYMbCUAMW, OPraHUY4EeCKUMN OTNOXeHUsMU. Ecnu membpaHHbIn 6rok
NepMoanYeckn He ouumLlaTbh OT 3arpsi3HEHUs, 3TO MOXET NPUBECTM K "OLUTyKaTypuBaHMIO" NOBEPXHOCTU
MeMbpaH 1 gaxe K ux HeobpaTMbIM paspyLLEHUAM.

Mpu3Haku 3arpsa3HeHus

e  CHWXeHue Npon3BOAUTENbHOCTM MEMOPaHHbIX 31eMEeHTOB A0 BennyuHbl, MeHee 80% OT Havanb-
HOW;

e [lepenag paBneHus Ha membpaHHOM Brnoke (MaHomeTpbl M2 1 M3, nnn M3 n M4) ysennunsaetcs
bonee, yem Ha 2,0 aTM. Ha OAVMH MeMOpPaHHbIN ANEMEHT;

e  3HauUTenbHO yBENMYMMIACh 3MeKTPONPOBOAHOCTb unbTpaTa;

lMepuognyeckn, No Mepe NOSABNEHUS CUMNTOMOB 3arps3HEHNsi, PpEKOMeHAYyeTCa NPoBOAUTL pere-
Hepauuio membpaHHoro 6noka. PereHepaums - 310 06paboTka MemMbpaHHbIX 3NEMEHTOB MOKLWMM cpef-
CTBOM, yOansowum C NX NOBEPXHOCTM HaKOMNUBLLUMECS OTNOXeHus. OTa npoueaypa no3sonseT nogaep-
XMBaTb 3asIBMIEHHbIE XapaKTEPUCTUKN YCTaHOBKN U NPOANUTL CPOK CNYXObl MEMOpPaHHbLIX 311EMEHTOB.

PereHepaumnsa npoBoauTca B ABa aTana. Ha nepBomM atane monka MeMOpaHHbIX 31eMEHTOB OCY-
LLLeCTBNAETCA KUCMbIM pacTBOPOM. Ha BTOpOM 3Tane — LWenoYHbIM pacTBOPOM.

Mopsaok npoBeAeHUs pereHepaumm

BHavyane HeobxoamMMo NpuroToBUTb TPebyeMbli 06BEM KMCNOro MOIOLEro pacTBopa B €MKOCTU
Onoka xMMmmnyeckom Monkn. [Ing NpMroToBrneHnst pacTeopa XXenatenbHO UCNOoNb30BaTh AUCTUIIIMPOBAHHYHO
unn obecconeHHyo Bogy. O6beM MotoLLero pacteopa Ans xuMmudeckon morikn RO12-4040 coctaensieT
130-150 nutpos.
[anee cneayeT BbINOMHUTL CrieaytoLMe onepaunn:
O6ecTounTb YCTAHOBKY, BbIKITIOYMB NaKeTHbIN BKoYaTens QS1;
MepekpbiTb NOAaYy BOAbl HA YCTAHOBKY, 3aKpbiB kpaH K1;
e [logkniounTb LWNaHr OAHMM KOHLIOM K BbIXOAY Ha Grioke XMMWYECKOW MOWKW, a APYrMM KOHLIOM K
Bxoay kpaHa K2;
e [loacoeonHuTb ABa OpYrux WiaHra K BbixogaM kpaHoB K4 n K6, a Apyrve KoHUbl LUNaHroB coeau-
HUTb C EMKOCTbIO C MOIOLLMM PacTBOPOM (B B1IOKE XMMNYECKOW MOWKMN).
e 3akpbITb kpaH K3 1 K5;
e  OTkpbITb KpaHbl K2, K4, K6;
e Bknountb Hacoc Ha Onoke xumuyeckon MoKku. Mpu 3TOM Hacoc Ha4yHeT NpoKa4dMBaTb MOMOLLMIA
pacTBOp MO 3aMKHYTOMY KOHTYpPY M3 EMKOCTU Yepe3 MeMOpaHHbIA 610K 1 06paTHO B EMKOCTb Ye-
pes3 oTKpbITble KpaHbl K2, K4, K6.

Mocne 3aBepLieHnA XMMWNYECKON MOWKK MeM6paHHOFO 6noka KaxabIM TUMOM pacTtBopa BeCb

NPOMbIBaEMbI KOHTYP, C KOTOPbIM KOHTaKTMpPOBasn MOWLLWUA pacTBOP, HEOOXOAMMO NMPOMbITb YUCTOW BO-
OOMN.
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6. KOHCEPBALIUA YCTAHOBKU

Ecnu npegnonaraetcsi, 4To ycTaHOBKa He ByaeTt pabdoTtatb gonblue 5-10 gHen, Heo6xo0aMMO cHava-
na obasarenbHO NPOBECTU XMMUYECKYHO MOMKY MeMOpaHHOro 6rnoka, a 3atem ee 3akoHcepBupoBaTb. KoH-
cepBauMsa C UCMOMb30BaHNEM KOHCEPBUMPYIOLLEro pacTBOpa MPOBOAMTCA MO npoueaypam, U3MNOXEHHbIM B
paspene «PereHepaumsa». KoHcepBauuio cnegyeT npoBoanTb B TedeHne 30 MUHYT, NOocne Yero BbIKIMHOYUTb
Hacoc 6noka XMMN4eCcKkon MOWKK, 3aKpbITb KpaHbl K2, K4, K6.

BHumaHue! Nepen nyckom ycTaHOBKM HEOBXOAMMO OTMbITb MEMOpPaHHbLIE 3NIEMEHTbI OT KOHCep-

BaHTaA.

7. BOBMOXHbIE HEMOJNAOKN U CNMOCOBbI UX YCTPAHEHUA

HeucnpaBHOCTb

Bo3moxHas npuynHa

Cnocob6 ycTpaHeHusA

1. Pe3koe ysenuuyeHvne npous-
BOAMTENBHOCTN YCTAHOBKWU MNpu
yXyALWeHnn kayecTsa BOAbl.

1. HapyweHa repmeTu4HOCTb
coeguHeHns membpaHHoro arne-
MEHTa C KPbILLKOW KOPMYyCOB.

2. MNoBpexaeHa membpaHa py-
MOHHOTO 3MeMeHTa.

1.3amMeHUTb YyNnoTHUTENbHOE
KOnbLLO.

2.3ameHnTbL MeMBpaHHbIN ane-
MEHT.

2. 3HauuTenbHoe (bonee 4yem
Ha 20 %) CHwxeHne Mpou3BO-
ANTENbHOCTW.

1. OcagkoobpasoBaHue Ha ce-
NEKTUBHOM croe MeMbBpaHbl.

1. MpOMBbITb PYNOHHbIE 3NIEMEHTbI
COrNacHO MHCTPYKUMM NO 3KCnya-
Tauun.

3. Pe3ko CHM3UIOCb KavyecTBO
dunbTpaTta.

1.0capgkoobpa3oBaHne Ha cenek-
TMBHOM Crl0€ MeMOpaHbi.
2.MoBpexaeHa meMbpaHa ane-
MeHTa.

1. MNpombITb MeMBpaHHbIe ane-
MEHTbI COrMacHO UHCTPYKLUN.
2. 3aMeHNTb MeMOpaHHbIN arne-
MEHT.

4. He BKnoYaeTcHa ycTaHOBKa.

1.MapameTpbl NUTaoLWEen anek-
TPOCETM HE COOTBETCTBYHOT Tpe-
OyemMbiMm.

2.HepocTtaTouHbIN ypoBEHb BOAbI
B OydhepHOM emKoCTK.

3.HaxaTta kHonka aBapunHom
OCTaHOBKM.

4. HakonuTenbHasi eMKOCTb
dunbTpaTa HanonHeHa BOAOWN.

1.CMm. maBa 3

2.[loBecTtu ypoBeHb BOAbI B Oy-
depHoOm eMKOCTM A0 HEOOX0ANMO-
ro (cm.n.3.2).

3.BepHyTb kHONKY aBapuiiHon
OCTaHOBKM B OT>KaTOE COCTOSIHME.
4.[loxaaTbCs CHUXEHUS YPOBHS
dunbTpata B EMKOCTH.

5. lNoput namna «ABAPUA.

1.HaxaTa KHonKa aBapunHomn
OCTaHOBKM.

2.Meperpyska an.asuraTens
Hacoca (cpabotan aBTomat QF1)

1.BepHyTb KHONKY aBapuiHoOn
OCTaHOBKM B OT>KaTOE COCTOSIHME.
2. YCcTpaHUTb NPUYMHY neperpysku
asurartens.

6. Muraet namna «ABAPUA»

1. HepoctaTtoyHoe AaBneHne Ha
BXOA€e B YCTaHOBKY.

2. NoBbllWEHHOE gaBreHne Ha
BbIXO4€ Hacoca.

1. O6ecneunTb Nogavy Heobxoan-
MOrO KOnmn4yecTBa BOAbI Ha ycTa-
HOBKY.

2. OTKpbITb BEHTUIb B2.
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8. TAPAHTUUHbIE OBA3ATENIbCTBA

MpeanpusaTtne-nsrotoButenb OO0 "Akeatopus” (rpynna komnaHui "lensep") rapaHTUpyeT COOoT-
BETCTBME YCTAHOBKM O nonydyeHus obecconeHHon Boabl cepum "lensep” tTuna RO TpeboBaHusm TY
3697-005-48981941-02.
1.MapaHTWIAHBIA CPOK HAYMHAETCS CO OHS NPOAaXW NOTpebuTernto, ykazaHHOro B JaHHOM PYKOBOACTBE.
2.To ycnoBusaM rapaHTum npogaseL, 0643yeTca B TedeHMn 12 mecdueB ¢ MOMeHTa npogaxu obopynoBa-
HWS1 NMPOBECTM 3a CBOW CYET PEMOHT UM 3amMeHy Moo YacTu yCTaHOBKW, KOoTopasi byaeT npusHaHa ge-
deKkTHOM No npuyuHe Aedekta mMaTepuana wnu usrotoBneHusi. Cpok AEeNCTBUSA rapaHTUMHbIX obsa3a-
TENbCTB HE pacnpoCTpaHsaeTCsl Ha CMEHHbIe PUINbTPYIOLLNE ANEMEHTHI.
3.MapaHTua npusHaeTca AeNCTBUTENbHOW TONBKO NpU NpeabsaBneHnn AaHHOro PyKOBOACTBA MO 3KCMnya-
Taumm ¢ OTMETKON O AaTe NPoAaXu 1 LWTaMnoMm npoaasua.
4.apaHTusa nNpusHaeTcss AENCTBUTENbHOW TONbKO B TOM Criyyae, ecnv ToBap Oyaet npusHaH Heucnpas-
HbIM NPU OTCYTCTBMM HapyLLUEHUS NOKynaTtenem npasui UCNOMb30BaHUSA, XpPaHEHUS U TPaAHCNOPTUPOBKYU,
AENCTBNSA TPETbUX NUL UM 06CTOATENBCTB HENPEOAOSTUMOW CUTTbI.
5.lapaHTuen He npegycmMaTpyBalOTCA MPETEH3UN Ha TEXHWYECKME MapameTpbl TOBapa, ECNIU OHWU Haxo-
OSTCA B NpeAernax, YCTaHOBIEHHbIX U3rOTOBUTENEM.
6.MapaHTuHOe obcnyxmBaHWe He NPOM3BOAUTCA B OTHOLLUEHWM YacTel, obnagarwmnx NoBbILLEHHBIM U3-
HOCOM Wi OFPaHNYEHHBIM CPOKOM MCMOSIb30BaHUS.
7.TpexxaeBpeMEHHBIN BbIXO4 U3 CTPOSA 3aMEHsIEMbIX YacTew M3genust B pesynbtate Ype3MepHOKn 3arpss-
HEHHOCTW BOAbI HE SIBMISAETCA NPUYNHOWN 3aMeHbI UM BO3BpaTa n3genus unm saaMeHsieMbliX YacTen.
8.MapaHTua cuntaeTcsl HeAEeWCTBUTENBHOW, €CNU UMEN MECTO HECaHKUMOHMPOBAHHBLIM OOCTYN AN pe-
MOHTa, MoAMMUKaLMM N APYIMX U3MEHEHUI KOHCTPYKLUUK, NPU MOBPEXOEHUSIX, BbI3BAaHHbIX HEMPABUITbHBIM
NCMONb30BaHNEM, HapyLUEHMEM TEXHUYECKOW Ge30MacHOCTU, MEeXaHWYeCKUMU BO3OENCTBUSMWU U aTMO-
chepHbIMU BAMSIHUSIMMN.

9.B cnyyae npu3HaHMU rapaHTUU HeOewncTBUTENbHOW, Mokynatenb o06s83aH BO3MeCcTUTb NpoAaBuy Bce
pacxofbl, NOHECEHHbIE UM BCMEACTBMNE NPeabsABeHNss HEOOOCHOBaHHOW NPETEH3NN.

9. TPAHCINMOPTUPOBKA U XPAHEHUE

9.1 TpaHcnopTMpoBKa YCTaHOBKU OCYLLIECTBNSETCS BCEMU BUAAMU TPAHCMOPTHBLIX CPeACTB B COOTBET-
CTBWUM C NpaBunamun NepeBo3Kn rpy3oB, AENCTBYIOLMX Ha JaHHOM BuAe TpaHCnopTa.

9.2 lMorpyska 1 BbIrpy3ka yCTaHOBKM OCYLLECTBNAETCA C NOMOLLbIO NOrpy3ynka.

9.3 [1ns TpaHCNOPTMPOBKM BHYTPU NMOMELLIEHNIN YCTaHOBKa CHabxeHa Konecamu.

9.4 XpaHeHuWe yCTaHOBKW OCYLLECTBSETCS B OTanMBaeMblX U BEHTUNNPYEMbIX NOMELLEHUSIX C TeMnepa-
Typou He Huxe 0 °C.

10. KOMIMJIEKT NMNOCTABKHU

10.1 YctaHoBka «I'ensep RO12-4040» — 1 wr.

10.2 MembpaHa obpaTHoro ocmoca 4040 — 12 wr.

10.3 PykoBOACTBO MO MOHTaXy W akcnnyaTauum — 1 wr.
10.4 Awwmk TapHbIA — 1 WT.
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11. CBUAETENBLCTBO O NPUEMKE

YcraHoBka ang nonyyeHus obecconeHHon Boabl "lNensep RO—-12 - 4040 ",

3aBogckon Homep - Ne RO12.4040.L. , COOTBETCTBYET TEXHUYECKOM AoKymeHTauum TY 3697-005-
48981941-02 n npnsHaHa rogHoKn Ansa akcnnyataumm.

[arta Bbinycka:

Mognucy nuu, OTBETCTBEHHbLIX 3a npmnemMky

Aapecnpeagnpusatusi-usrotosutensa: POCCUA, OOO“AKBATOPUA”
191036, r. Cankr-MetepOypr, yn.loH4yapHasn, 10. Ten/cakc:+7(812)605-00-55,
office@geizer.com, http://www.geizer.com 16




NMPUNOXEHUE 1. KOHTPOJUJIEP MITSUBISHI.

3aBocKue HaCcTpoMKM KOHTposnnepa Mitsubishi.

YcTtaHoBka eizep RO12-4040 ynpaBnsieTcst koHTponnepoM Mitsubishi ¢ 3anucaHHon B Hero npo-
rpammoit. Monb3oBaTternb He MMEET BO3MOXHOCTU BHOCUTb U3MEHEHWS B Mporpammy unu ctupatb ee. Oa-
HaKo MMeeTCsl BO3MOXHOCTb M3MEHSITb 3aBOACKME HACTPOMKM MO ANUTENBHOCTU TEX UMM MHbIX 3anpo-
rpaMmMupoOBaHHbIX onepauunii. [Ins BHECEHWS TakMX U3MEHEHWUIA, a Takke AN OTCMEXMBaHUS PEXUMOB pa-
0OTbl YCTAHOBKM C MOMOLLIbIO KOHTPOSNEepa COCTaBEHO HACTOSILLEE NPUNOXKEHNE.

KoHTponnep BkntovaeTcs B paboTy cpady nocrne nogadv nuTaHns Ha YCTAHOBKY MpY BKIOYEHMM aBTOMa-
Ta QF2. Npu aToM Ha 3KkpaHe KoHTponnepa nosiensaetca Hagnuck « FEUM3EP RO12».

Bo BpemMA pa6OTbI YCTAaHOBKW MO>XXHO NMOCMOTPETb U NU3SMEHUTb HaCTPOIZKVI cneaywLuwmnx napameTpoB:

Onepauus HasHaueHune onepaunm aons paboTbl yCTaHOBKU HacTpovika no ymonyaHuio
Bpems nycka Bpewms, Heobxogumoe Hacocy ansa Habopa pabodero 5 cekyHn
AaBnexHus.
YacToTa May3a mexagy nepnoanveckumm npomMbiBKaMu (Bpems 30 MUHYT
MPOMbIBOK unbTpaumm)
Bpewms OnnTenbHOCTb NEPUOANYECKUX NMPOMbIBOK. 15 cekyHn
NPOMBbIBKM
MpombIBKK BkntodyeHune/BbIKOYEHNE NEPUOANYECKNX MPOMbIBOK. 1
Bkn/BbIKN 0 — NPOMBIBKM BbIKINOYEHbI

1- NPOMbIBKN BKITKOYEHbI

YcTaHOBMNEHHbIe ANUTENTbHOCTU onepaumﬁ ABNAKTCA TUNNYHbIMU ONA paGOTbI YCTaHOBKU B
6onblUMHCTBE cny4aeB. I'IoaTomy He peKkomMeHAyeTCA CUNMIbHO U3MEHATb 3TU 3HAYeHuUs.

N3meHeHne HacTpoek koHTponnepa Mitsubishi.

Ons BXxoga B peXrM HACTPOWKM HYXXHO HaxkaTb W yAepKuBaTb OKOMO 1 CeK. KHOMKY @ Ha NaHenu KoH-
Tponnepa.

Ha akpaHe nosiButcs Tekyllee 3HavyeHue napametpa BPEMA MYCKA.

C nomoLL b KHONOK @ n @ Ha naHenn KoHTponiepa MOXXHO N3BMEHUTb 3TO 3HA4YEeHME Ha XeJlaemMoe.

lMocne nameHeHus napameTpa HaXnMmaem KHOMKY .! Aanga 3anncn HoOBOro 3Ha4eHu4.

YT06bl U3MEHUTL OPYr1e napameTpbl, HYXKHO NepPenTn K HAM, UCTIONb3Ys KHOMKK ®@ Ha naHenu KoH-
Tponnepa. MepekntoyeHne NapamMeTpoB NPOUCXOONT MO KPyry.

BPEMA MYCKA

© ©

YACTOTA NMPOMbIBOK

© @

BPEMSA NMPOMbIBKH

©» @

NPOMbIBKW BKI/BbIKN
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MN3ameHsem Hy)KHbIl71 napameTp KHOMkKkamun @ n @ .

[Nocne nameHeHus napamMmeTpa HaXXnmMmaem KHOMKY ana 3anncum HoOBOro 3Ha4yeHu4.

Mocne Bcex caenaHHbIX U3MEHEHMNI BbIXOAUM U3 pexnmva HaCTpOVIKM HaXXaTtnem KHOMKU @ .
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NMPUNOXEHUE 2. 3aBUCMMOCTb Npou3BoANTENILHOCTU MeMOpaH oT

TeMnepartypbl BOAbI.

MacnopTHasa NpoM3BOAUTENBHOCTL YCTaHOBKM (Q55 ) paccuuTbiBaeTCcsa Npy TemnepaType MCXOaHoM
Boabl 2512 °C. [Npu NOHWKEHUN TemnepaTypbl MICXOOHOW BOAbI NPOU3BOAUTENBHOCTL YCTAHOBKM NadaerT.

t, °C Ky t, °C Ky t,°C Ky t,°C Ky
4,40 2,2422 11,12 1,6796 17,84 1,2751 24.56 1,0111
4,96 2,1877 11,68 1,6407 18,40 1,2468 25,00 1,0000
5,52 2,1347 12,24 1,6028 18,96 1,2193 25,68 0,9891
6,08 2,0833 12,80 1,5659 19,52 1,1925 26,24 0,9783
6,64 2,0332 13,36 1,5300 20,08 1,1664 26,80 0,9677
7,20 1,9846 13,92 1,4951 20,64 1,1410 27,36 0,9572
7,76 1,9373 14,48 1,4611 21,20 1,1162 27,92 0,9469
8,32 1,8913 15,04 1,4280 21,76 1,0915 28,48 0,9367
8,88 1,8466 15.60 1,3958 22,32 1,0702 29,04 0,9267
9,44 1,8031 16.16 1,3644 22,88 1,0517 29,60 0,0168
10,00 1,7608 16,72 1,3338 23,44 1,0367 30,00 0,9071
10,56 1,7197 17,28 1,3041 24,00 1,0224
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