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1. BBEAEHUE

YctponctBo perynupoBaHus Kommander Evo npuvHagnexuT K HOBOMY MNOKONEHWO
npubopoB Ons ynpaeneHua paboton 6GaccenmHoB. 3TO  Nerkoe B UCMNONb30BaHMM
YCTPONCTBO MO3BOMSAET MOCTOSHHO KOHTpONMpoBaTb nokasatenb pH u RX, a Tak-xe
ynpaenaTb LUMPKYNSUMOHHBIM HACOCOM UM TEMSI00OOMEHHUKOM CUCTEMbI  LIMPKYNALUK
OaccenHa. lepuctanbTnyeckme Hacocbl obnagatT npomsBoaAUTENbHOCTLIO 1,5 n/4 npu
npoTmBogasneHun oo 1,5 6ap.

[laHHOe yCTpPOWCTBO Nierko B MCMOMb30BaHUN N He HyXXOaeTcs B 0COoObIX ornepauusax no
TEXHUYECKOMY OOCNYXMBaHUIO, MMeEeT QYHKUMIO aBTOMaTMYECKON CaMOHACTPOMKN WU
aBTOMaTUYECKOro KOHTPONSA COCTOSAHUA AaT4yumKa.

2. MEPbI NPEOOCTOPOXHOCTH NPU YCTAHOBKE

BHUMAHMUE!!!

Mpexnae, yem ocywecTBnATh JIIOE0E AENCTBUE BHYTpM naHenu YNPABJIEHUA
yctponucTtBa Kommander EVO, CJIEOQYET oTKNO4YUTb €ro oT CeTy NUTaHuA.

HECOBJIFOAEHWNE MHCTPYKLINN, COOEPXKALUMXCS B JAHHOM PYKOBO/CTBE,
MOXXET NPUBECTU K NPUYNHEHWIO BPEAA JTIKOOAM U1 UTIN YCTPONCTBY

NPEAYIPEXOEHUE

Bo Bpema ycrtaHoBkm ycTtponctea Kommander Evo, cobniwogante crnegylowyro

nocriegoBaTenbHOCTb AENCTBUN:

- Ybeawutecb, YTO HanpskeHWe NUTaHWs coBnagaeT C HanpsKeHMem ykasaHHbIM Ha
3TUKETKE YyCTPOUCTBA.

- YBeauTtecb, 4TO NokasaTenb NpoTMBOAaBNeHUs meHee 1,5 6ap.

- YBeauTtecb, YTO 3alLMTHaAsA KpbillKa Hacoca 3akpenneHa npasubHO.

- Ybegoutecb, 4TO BcacbiBawwaa Tpybka (Tpybka [MBX) norpyxeHa B 6ak c
nogaBaeMbiM pacTBOPOM U coOeMHEHA C HACOCOM (CMMBOI Ha KpbILLKe A ).

- lMopcoeguHuTte HanopHyk TpybKy (Tpybka nonmuatuneH) K Hacocy (CMMBON Ha
Kpbiwke V) 1 BbiBEOMTE OPYron KOHeL Tpybku B cuctemy 6accerHa npyv nomMoLum
WNHXXEKTOPHOro Knanawxa.

BHUMAHUE: [na 3akaykM nepekadnBaemMoro pactBopa B Hacoc, npu MNEepBOM €ro
BKIMIOYEHUN U MPU KaXXOoW CMEHE KaHUCTPbl, HEO6X0ANMO NepeBOANTb NepeknyaTens B
NONOXeHWE «MNPUHYANTESbHBIN 3anyCK Hacoca» Npu NOMOLLM cneumansHOW KnaBuLn.




3. ONMMCAHNE KOMI'IJ'IEKTWOLLI,I/IX

[

CMNEUNPNKALINA

A. Yctponcteo koHTpons Kommander EVO

B. BcacbiBatowmm winadr n3 MNBX Cristal 4x6 (4 m) X 2 wr.

C. MonnaTtuneHoBbIN HanopHbIX WwnaHr 4X6 (5 m) x 2 wr.

D. pH anektpog SPH-1

E. Redox anektpoa SRH-1

F. NepexogHuK ons KnanaHa Brpbicka X 2 LWT.

G. NHxekTopHbI knanad FPM (3/8”) x 2 wr.

H. [JoHHbIn BcackiBaowmn pmnbtp (Tpybka MNMBX) X 2 wr.

I. XoMyT onsa 3akpenneHus gepxatensa gatumka PSS3 Ha Tpy6e 2 "(¢=50 mm) X 4 wrT.
J. DepxaTtenb gatyumka PSS3 (1/2 ) X 2 wr.

K. Haknenku gnsa pasmewieHunsi Ha Hacocax

L. KoMnnekT KpOHLITENHOB KpenneHus

M. KomnnekT 6ydepHbix pacteopos pH 4, pH 7, H20, 465 mB
N. PykoBoacTBO no akcnnyataumm

O. Datuuk TemnepaTypsbl



4. TEXHUWYECKUE NAHHbIE

e ¢ [lutaHue: 100+-240 B nepemeHHoro Toka 50/60 'y 30 BT
e Bblknroyatenb: Ha 6oKy ycTponcTBa
e 3aBopckue HacTpouku: pH 1 Redox, yepes BNC
o LUWkana pH: 0+14,0 pH
o UYysctBuTtenbHocTb pH: +/-0.1 pH
o LUkana Redox: 0+1500 mB
o UYysctButenbHocTb Redox: +/-10 mB
e llkana TemnepaTtypsbl: 0+100 °C (gaTyumnk PT100)
MpounsBoanTenbHOCTb HACOCOB C TEXHoMornen transaxle:
0 pH, Redox: 1.5 n/u. (Tpybka 6X10) 1.5 6ap
Bbixoa pene umpkynsaumoHHoro Hacoca: 230 B nepemeHHoro Toka 1,5 kBT
Pene Hacoca ansa nogauv curHana tpesoru: 10 A ,250 B (cyxon KOHTaKT)
BbixogHoe pene 6onnepa: 230 B nepemeHHoro Toka ,1,5 kBT
MutaHune HacocoB: 240 B nepemeHHoro Toka ,10 BT
CurHan Ha Bxopge: 100+240 B nepemMeHHOro Toka
HaTtuuk (ypoBeHb): pH, Redox.

YctaHaBnuBatb KoHTponniep Kommander Evo crnegyeT Ha TBepaon MNOBEPXHOCTU
(BepTukanbHasi CcTeHa), B JEerkogocTynHOM [fnd onepatopa MecTte. 3akpenndatb
koHTponnep Kommander Evo, crnegyeT npyv MOMOLWM KPOHLUTEMHA KpenneHus,
NoCTaBnsieMoro B Habope (MexoceBoe pacCTOsiHME OTBEPCTU KpOHLWTEenHa: 95 Mm.
OTtBepcTtusa I 6).

Mepen BbiNosHeHMEM nObbIX paboT BHYTpM YCTpOWCTBa, ybeauTechb, YTO BbIKNKOYaTeNb
Haxogatca B nonoxeHun 0. [loBepHUTe OBa BMHTA B BEPXHEW 4acTuM YCTPOMCTBA Ha
YyeTBepTb 0O6OPOTa M OTKMHbTE NEePESHIO YacTb KOpnyca KOHTpossiepa Bnepéa.



5. UHCTPYKUUA MO MOHTAXY

hBkcHmManeHaA anuHa kafiena: Gm
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* MPUM. 1: KABENb BOIGKEH MPOXOINTh MO 30HE OTNHYHON OT TOW, FIE NONAETCA
SNEKTPOMNWATAHKE ONA BONbLUWY HACOCOE, HTOBbI H3BEXHATD MOMEX OT TOKOB.

* MPHM. 2: MAKCHMATNBHOE JABNEHKE HE 0ON#HO NPEBLILUATEH BENHYKHHY B 1.5 BAP.
04 ¥YBENMWYEHWA CPOKA CNYHBbI TPYEbLI 0ABOEHWE HE 1 OMHHO NPEBLILLATEH 1 BAP




5.1 NIPUMEP PA3SMELLEHUA

230 Vac 1,5Kw
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YPABHUTENbLHLIN \\\\\ 0 i
PE3EPBYAP I
PELIMPKYNALUMOHHbBIN
HACOC
NMpumeyvaHue:
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TEMNNOOBMEHHUK

JInnenHaa anuHa pr6bl mMexay oatynmkomM M MeCToOM BrpbiCKa He OO0JDKHa ObITb MeHbLue

60 cm.



6. OMNCAHUE CUCTEMBbI

1) Bxog patuunka pH

2) Bxopg patyuka Redox

3) Bxog gatyuka temnepatypbl

4) Bxop, gatyvka ypoBHSA A5t EMKOCTU pH-KoppekTopa

5) Bxog gatymka ypoBHs ans EMKOCTM Redox

6) Bxopg knasmatypsbl

7) MoToK (PeUnpKySLMOHHbBIA HAcOC)

8) Pene aBapunHoro curHana (Cyxou KOHTaKT)

9) Bxoa nutaHusa 240 B nepemeHHOro Toka

10) Pene Ha Bbixoge Hacoca 240 B nepemeHHoro toka 10 A
11) NMpepoxpanutens 10 A

12) Bbixog pene 6onnepa 240 B nepemeHHoro toka 10 A

13) NuTaHne Hacoca nogayun pacTeopa ans perynvposaHus Redox
14) lNutaHne Hacoca nogayun pacTeopa Ans perynvposaHus pH
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WH®OPMALIMOHHbIA AUCIINIEU — YCTAHOBKW B PEXXUME OXUOAHUA

A = knasuwa "BBepx"

B = knaBuwa CAL/Enter
C = knasuwa SET/Esc
D = knasuwa "BHM3"

E = ducnnen

E A B

A 4

( PoolBasic PRO
evo

DIl C

Mpn noovyepéaHom HaxkaTum Ha knasuwm Down ("BHM3") 1 SET nponcxoguT cmeHa
n3obpaxkeHnsa Ha gucnree, Kak nokasaHo HWXe Ha ABYX CXemMax C OMUCaHUAMM:

Hucnnel e Pexume oxudaHus - 1

lNopsidok pabombi

Alr
760mV 8.3pH

[vicnnelt pasgeneH Ha 4 yacTu:

BBepxy crieBa BbIBOAUTCH aBapuUiHbIN CUrHan
npu ero nogadve.

BHu3y cneea BbIBOOUTCS 3HaYeHWe,
cyuTbiBAEeMoe gatynkom Rx.

BHu3y cnpaBa BbIBOAUTCSA 3HA4YeHue,
CUMTbIBAaEMOE JaTynkom pH.

N.B.: K cucteme MoxeT ObITb NOAKNIOYEH PEeLUPKYIALMOHHBLIA HAcocC, 3Ty (PyHKLUIO
MOXHO MCNOSb30BaThb, KOraa cucTtemMa He ynpasrsieT HACOCOM Yepes pene, a

pa60TaeT OT He3aBMUCUMOro Hacoca.

Hucnnel e Pexume oxudaHus 2

lMopsidok pabombi

Hucnnen pasgeneH Ha 4 yactu (Puc. 1):

BBepxy cnesa BbIBOAWTCS Temneparypa,
CYMTaHHAsA OAaTYMKOM.

BBepxy cnpaBa BbIBOASATCSA YCTAHOBKM
TennoobmeHHuka 6onnepa, Npu akTMBHOM pene
3TOT NapameTp MuUraer.

BHM3y cnesa BbIBOAWTCS AEHb HEAENW.

BHM3y cnpaBa BbIBOOATCS Yachl.

Korga noateepaeHo BKNOYEHNE OOHOM M3 NporpaMm
ANSA PeLMpKySaLUNMOHHOIO Hacoca, B CTPOYKE BHU3Y
NOSIBNAETCS HOMEP NPOrpamMmmbl C BPEMEHEM Hayana u
OKOHYaHWs1 B MUratoLLem pexume . (puc. 2)

N.B.: B cnyvyae noctynneHuss aBapMMHOro curHana , cuctemMa B aBTOMaTU4eCKOM
pexume NpousBoAUT NepekroyeHne aucnnes B Pexxum oxmnpaHma 1, nokasbiBas TUn

(ko) TpeBoOrN.




7. MEHIO KAJIMUBPOBKU

7.1 KanubpoBka

10

Mepen Havanom paboTbl HEOGXOANMO NPOMN3BECTM KanMBpoBKy. Nepengnte B MeHI0

Avanzato->Cal, gucnnen nokaxeT crnegywouiee:

Hucnnei meHo kanubpoeku Hacmpouku

Avanzato

cal Off Haxate ENTER ansa goctyna K MeHto.

KannbpoBku:

Haxunmas Ha Enter n knasuwwm + n — MEHAEM PEXNM

e Full: cucrema kannbpyeT namepeHne nokasaHumn
Avanzato Aatyvka pH ansa 2 Toyek (7 v 4 pH), npu AaHHbIX
Cal Fu yCTaHOBKaX TOYHOCTb YTEHUS NnokKasaTernemn Bbille
e Easy: cucrtema kannbpyeT namepeHue nokasaHun
aatyvka ona 1 Toukm (7 pH).
e Off: kannbpoBKa OTKNOYEHA.

BbINTW M3 MEHIO 1 BEPHYTLCSI B HOPMaribHOE COCTOSIHUE CUCTEMBI.

7.1.1 KannbpoBka aat4uk pH (Easy)

=]

T
@ ®

HaBpate Bogy M3Bneyb aaTumk us aepxarens

2

®

npOMbITb AaTynK

1
@ g YpoepxuBaTb knasuwy Cal 3 cek. un

€10 Xe NoaTBepAnTb Kanmbposky pH
OnycTtnTb gatynk B 6ydepHbIi ATBEPA poBKy p

pactsop 7 pH

HaxaTb Cal ans 3anycka kannbpoBku
npu 6ycdepHom pacteope 7 pH

Attendere 59s
B.Solut. 7pH
OnutenbHoCTb kKanMbpoBkM - 1 MuHyTa KauectBo gaTtumnka

[MpombITb gatymk

|

@ B

BcTtaBuTb gatumk B aepxartenb u

HaxaTtb Cal gnsa 3aBepLlieHnsa




7.1.2 KannbpoBka gatumka pH (nonHas)
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0
H:0

Habpatb Bogy

T
g

@ v

V3Bneyb gatymk n3 gepxarend

1
7 pH

OnycTnTb gaTtynk B 6ydepHbIn
pacteop 7 pH

YoepxuBaTb knaeuwy Cal 3 cek. un
€10 Xxe noaTBepanTb kannbposky pH

Haxatb Cal gns 3anycka kanmbpoBku
npu 6ydepHom pacteope 7 pH

Attendere
B.Solut.

)

[OnutenbHOCTb KaﬂVIGpOBKVI - 1 MuHyTa

59s
7pH

KayecTtBO gatumka

MpombITe gatymk

OnycTnTb gaTtyunk B 6ydepHbIin
pactesop 4 pH

Oepxatb knasuwy Cal ona Havana
kanubpoBku npu 6ycepHOM pacTBope
4 pH

OnutenbHOCTb KanMbpoBkM - 1 MuHyTa

KauyecTtBO gaTymnka

MpombITe gaTymk

g

@5 B

BcTaButh gatuvk B gepxatens U

HaxaTtb Cal gnsa 3aBepLieHund.
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7.1.3 KannbpoBka gaTtunka Redox
Jlyst TOrO, 9TOOBI OCYIIECTBUTH JaHHYIO KATMOPOBKY, HEOOXOUMO TOJITOTOBUTH JATIYUK U3MEPCHUS

Redox.
0
[ 1 T
2
H.0 g
Habpatb Boay MN3Bneyb gaTunk ns gepxatens [MpoMbITb gaT4ymK
—
Premere CAL
B.Solut. 465 mV
465 mVW
@ YnepxuBaTb knasuwy Cal 3 cek. un [epxatb knasuLuy Cal ans 3anycka
OnyctnTb AaTymnK B 6ydepHbIn €10 Xe MOATBEPAVTL KAMMOPOBKY RX | kanuGposkw npu GydepHom pacTeope
pacTBop 465 MB 465 mB
Attendere 59s

B.Solut. 465 mV

(D)

OnutenbHocTb KaJ'II/I6pOBKVI - 1 MuHyTa KauyecTtBO gaTt4yumka

[MpombITe gaTyumnk

l
=P

@ B

BctaBuTb gatumk B gepxatenb u
HaxaTtb Cal ansa 3aBepLlieHuna.

7.1.4 YcrtaHOBKa TemnepaTypbl
[aHHasa dyHKUMA JOCTYMNHA, TONbKO eCnun NOAKIMTIYEH AaTUMK TeMnepaTypbl.
[aHHasa onepaums NO3BONAET CYUMTbLIBATL Bonee ToYHbIE NOKa3aHUA gaTyuka, ecnm B 3TOM

BO3HMKaeT NOTPeBHOCTb.
Premere CAL
T= 25

[ ]

Oooo
Oooo
OoOoOo
oo™
Haxatb 1 ygepxusaTb knaeuwy Cal B | Mpn nomoLm kHonok Up 1 Down
TeyeHue 3 cek. Ans NoATBEPXKAEHUSI | YCTAHOBWUTb CYMTLIBAEMOE 3Ha4YeHne
MopTaTnBHLIM NPMBOPOM MM NPOCTO YCTaHOBKM TemnepaTypbl TemnepaTtypbl U NOATBEPAUTbL €ro Npu
TEPMOMETPOM 3aMepuTb TemnepaTypy nomoLum knasuwu CAL.

BOAbI
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8. NPOrPAMMUPOBAHUE

YaepxuBas oqHOBPEMEHHO Ha knasuwu Cal n Set B TeyeHne 3 CeKyHA, BbINOMTHAETCA
OOCTYMN B MEHI0 NporpaMmMmupoBaHus.

Mocne ToOro, Kak KnaesuLmn oTnyweHbl, Ha gucnriee BbICBETUTCA crieayloulee:

Hucnnei a3bik

Hacmpoltuku

Haxumas Enter v knaBuwu + u — BbiOOP
A3blKa:
FR, EN, IT, ES, DE

YTo6bI BKMHOUNTL Hacoc pH, cnenyeT yaepxuaTtb knasuwwy UP He MeHee 3-X CEKyH[,;
nocrie Toro, Kak oHa 6yaeT oTnyuweHa, onepauus NPeKpaTUTCH; YTOGbI BbINOMHUTL 3Ty
e npoueaypy ¢ HacocoM Rx, yaepxusainTte knaeuiwy DOWN He MeHee 3-X CekyHA,; a
YTOObI BKIMOYMTb HACOC (OIOKYNAHTA — yAepXXuBanTe ogHOBPEMEHHO Knasuwwn UP v

DOWN.

Hucnneu nokazamens pH

Hacmpolku

Menu

Misura pH

Mpn nomowm Enter BbINONHAETCA AOCTYN B
NOAMEHIO:

e YcTaHoOBKa

e Cnocob fosnpoBaHus

e Bpems OFA (Jonyctnmoe Bpems

[031POBaHUS)
e AB. curHan
e Tun

Haxumasa Enter u knasuwun + un —
BblGupaeTcs nokasartenb HacTporku (0+14

pH)

Haxumaa Enter mnknasumwmn + un —
MEHSeTCA TUN HACTPOWKN:

e KucnoTta

e LIENOYL

Haxxumas Enter v knaBuwn + n — MOXHO

Alr Band 3.0pH

Misura pH ycTaHoBuUTb Bpemsa ana OFA ot 1 oo 240
Tempo OFA Off MWUH Unu oTkniounTe OFA - OFF. (Cwm.
naparpad 9.3)
Haxumas Enter v knaBuwm + 1N — MOXHO
Misura pH YCTaHOBUTb aBapUNHbLIN CUrHanN TpeBorun

ot 1 go 3 pH.

Type

Misura pH
PROP

Haxnmasa Enter un knaBuwn + un —
MEHSIeTCA TN A03MPOBAHUSA:

e PROP (Cwm. naparpad 9.1)

e ON/OFF(Cm. naparpad 9.2)

e OFF (Jo3npoBKa OTKIHOYEHA)
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HAucnnel nokazamenb RX

Hacmpouku

Menu

Misura Rx

Mpun nomowm Enter BbinonHaeTCa 4OCTYN B
NOAMEHIO:

e YcTaHoBKa

e Cnocob fosnpoBaHus

o Bpemsa OFA (Jonyctnmoe Bpems

[031pOoBaHUs)
e AB. CurHan
e Tun

Haxumas Enter u knaBuwm + 1 — MeHsieTCA
nokasarernb HacTporku (0+1500 mB)

Haxumaa Enter u knaBuwmn + u - UISMEHUTCA
TUMN HACTPOWKN:

e Alto — Bbicokuit

e Basso - Huskumn

Misura RXx
Tempo OFA

Haxunman Enter n knaBuwWK + N — MOXHO
yctaHoBuTb Bpemsa ana OFA ot 1 go 240 muH
unum otkmtounTb OFA - OFF. (Cm. naparpad 9.5)

Haxumaa Enter u knaBuwmn + n — MOXHO
YCTaHOBWUTb CUrHanN TPeBOr1 B AnanasoHe
o1 100 go 300 mB.

Haxumass Enter u knaeBuwm + 1 — MeHsieTca
TMN JO3NPOBaHNS

e PROP (Cm. naparpad 9.1)

e ON/OFF (Cm. naparpad 9.2)

o OFF (go3upoBaHne OTKNHOYEHO)

Hacmpotuku

KHonkown Enter BbINONHAETCHA AOCTYN B
NOAMEHIO:

e YcTaHoBKa

e Twun

e Bpems OFA

Haxumas Enter v knaBuKM + U — MOXHO U3-
MEHUTb NapameTpbl HacTponkn (15+60°C),
T.€. 3Ha4yeHue, Npu KOTOPOM OTKPbIBAETCSH
NN 3aKpbiBaeTCcs pene B 3aBUMCUMOCTU OT
3a[jlaHHOro TMNa AO03MpPOBaHUS.

Haxmnmasa Enter v knaBuwm + 1 — MOXHO
N3MEHUTb TN HAaCTPOMNKMN:

e BbICOKMNI: pene akTMBHO 4O TeX nop,
noka He LOCTUrHyTa yCTaHOBNEHHas
TemnepaTypa yctaBku. CpabaTbiBa-
HWe NpoMcxXoauT Npu Temnepartypax,
NPEeBbILAOLLMX 3HAYEHNE YCTaBKM.

e Hwu3kMK: pene akTMBHO 4O Tex Nop,
noka He LOCTUrHyTa yCTaHOBNEHHas
TemnepaTypa yctaBku. CpabaTbiBa-
HWe NpoMcxoauT Npu Temnepartypax,
KOTOpPbI€ HUXXEe 3HAYEHMS YCTaBKW.
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Haxumasa Enter uknaBuwm + 1 — MOXHO
MOXHO ycTaHOBUTbL Bpems OFA Ha "Bbikn"
Boiler OFF vnu B gnanasoHe ot 1 Ao 240 MUH.:
Tempo OFA Off €CIn 33 3TOT MPOMEXYTOK BPEMEHMU
Temneparypa He JOCTUTHET 3a4aHHOro
3HAYEHUs YCTaBKW, Pene OTKIMIYUTCS.

* Ecnn TemnepaTtypHbIN aTymK OTCYTCTBYET, TO NPU BXOAE B MEHIO AUCTINEN
nHdopmMnpyeT 06 owmnbke (Errore). 3Ta QyHKUNA MEHIO paboTaeT, TONbKO eCnu
NOAKNIOYEH AaTYMK TEMNEpPATypbl.

Aucnnel peyupKynsayuoHHo20 Hacoca Hacmpoliku

KHonkown Enter BbInONHAETCA JOCTYN B
nogMeHIo NporpaMMupoBaHnsg. 3Ta QPyHKLMS
no3BonseT yctaHoBUTb 10 pasnnyHbIx

Menu HeAernbHbIX NporpamMm C ykasaHMemM BpeMeHU
Pompa ricircolo Havana 1 okoH4YaHus paboTbl. YCTaHOBNEHHas
nporpamMmmMa akTMBMpYeT BbIXOQHOE perie npu

HanpskeHun 220 B nepemeHHOro Toka aons
ynpaBneHnst BHELUHUM YCTPONCTBOM.

Knasuwamu + unm — MoXHo BbiGpaTb
ycTaHaBnusaemyto nporpammy (PO1....P10).

KHonkon Enter MOXHO yCTaHOBUTb BpeMS
cpabaTbiBaHus pene. Yachl BbICBEYMBAOTCA B
Muratowem pexume: 00...24, ona ycTaHOBKU
nonb3ynTechb KNasuwamn + unu —, ans
noareepxaeHus — Enter; MUHyTLI - B
Muratowem pexume: 00...59, ona yctaHOBKM
nonb3ynTechb KNnasuwamn + unu —, ans
noareepxaexHnsa — Enter.

KnaBuwa "-" - nepexoq B NoAMeHIo Ans
YyCTaHOBKM BPEMEHW OKOHYaHUsA cpabaTbiBaHMSA
pene. Yacbl BLICBEYMBAKOTCHA B MUraloLLLEM
pexume: 00...24, Anga ycTaHOBKN NONb3yNTECh
Knasuwamu + unu —, aAng noaTsepXaeHnsa —
Enter; MuHyTBI - B Muratoem pexnme: 00...59,
AN191 YCTaHOBKM NONb3yMTECh KnaBuwamm + nnm
—, Anga nogTeepxgeHus — Enter.

MO>XHO yCTaHOBUTL BKIOYEHME BbIOPaHHON
nporpaMmmbl B pasfnuyHble gHU Hegenu,
N3MEHATb NapaMeTpbl, AN BHECEHMUS
N3MEHEHUI crieayeT BOCMNOb30BaTbCA KHOMKOM
Enter. B BepxHen yactu gucnnes

PO1 LMMGVSD BbICBEYMBAIOTCSH AHM HEeAenu, a nog HAMM —
Giorni XXX — mMapkep "X" Ans oTMeTK1 BbIGpaHHOro AHs. §
4YTOOLI NOATBEPANTL BBOA, AaHHLIX. Knasuiuen
"+" BbINOMNHAETCA NoAgTBEPXAEeHNe nnn
aHHYNAUNA BbIGPAHHOIO OHS; KraBuLwa
CNYXUT AN nepemeLleHuns no gHAM Hegenu;
Enter — ona nogteepXxaeHust caenaHHoro
Bblbopa.

*Ecnn Heobxoguma nporpamma cpabaTbiBaHUA penie B nepuoa mexay 2 cytkamu (Hanp.,
Ha4vano — B 22:30; okoH4yaHue - B 01:30 Ha cneayrowmii AeHb), HY>KHO COCTaBUTb ABe
nocrnegoBaTesnbHblE NPOrpaMMmbl.

Hanp.

P01 - Havano: 22:30; Koneu;: 23:59

P02 - Hauano: 00:00; KoHew;: 01:30 (cnegytowmnn geHb)
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Aucnneli npodeuHymbix Hacmpoek

YcmaHoseku

Menu
Avanzato

KHonkon Enter BbInonHAeTCca JOCTYN B
NOAMEHIO:
e Temp. - Temnepatypa
e Flusso - lNoTok
Cal - Kannbposka
Date-Time - [laTa-Bpems
Password - Maponb
Reset totale - O6wmi cbpoc
Abilit. Boiler - BkntoueHue 6orinepa
e Abilit. r.pump - BkntoyeHve peumpk. Hacoca

Haxumas Enter u knaBuwmn + n — MOXHO
YCTaHOBUTb KOMMEHCUPYIOLLYIO TeMMepaTypy
oT 1 go 100°C; ecnu nmeeTcs
NnoaCcoeANHEHHbIN TeMNepaTypHbIN aTYMK, 3TO
OKHO MEHI0 He BbICBEYMBAETCH, a cuctema
aBToOMaTMyeCcKn KOMNEHCUpyeT 3HaYeHne
TemnepaTypbl, CYUTAHHOE 3TUM AATYUKOM.

Haxumaa Enter un knaBuwKM + Y — MOXHO
ycTaHoBuTb oTok Ha OFF nnn Ha ON, aTa
dYHKUMS BKNIOYAET UMK BbIKMOYaeT gaTyuk
notoka Flow (Cm. naparpac 10.0).

Avanzato
Cal Full

Haxumas Enter v knaBuwm + 1 — MOXHO
N3MEHNTb HACTPOWKN KannbpoBKK:
e Full: cuctema kanubpyet YTeHune
nokasaHum gatyumka pH ansa 2 Todek (7 un
4 pH), Npy AaHHbIX yCTaHOBKaX
TOYHOCTb YTEHUS nokasaTenen Bbllle
e East: cuctema kanubpyet yteHve
nokasaHum gatyuka gns 1 Toukm (7 pH).
o Off: kannbpoBka OTKIMOYEHA

Knasuwen Enter MOXHO YCTaHOBUTb €Hb
Hegenu v BpeMsl. [lokazaHnsa MeHsTCa Npu
MOMOLLM KHOMOK + 1 — 1 NOATBEPXAAIOTCS
kHonkon Enter.

Knasuwen Enter MOXXHO yCTaHOBUTbL Naposib
AOCTyna 1 AN BO3MOXHOCTU BHECEHUSA
N3MEHEHUN B HACTPOUKM cucTembl. KHoMKom +
MeHsieTcs umdpa U KHOMKOW — BbINOSTHAETCS
nepexoa K cneaytoLlen; noaTBepXXaeHne -
KHorkon Enter

Knasuwen Enter moxxHo npounssecTtu cbpoc
HaCTPOEK CUCTEMbI; ECITN HY>KHO NPOAOIKUTb -
CHOBa Haxmute Enter anga nogTeepXaeHus
cbpoca HacTpoek (3arpykaroTcst napaMmeTpbl Mo
YMOIYaHUI0).

Haxumas Enter u knaBuwm + 1 — MOXHO
Bkrovaetcs (Ja) unu Boiknovaetcea (HeT)
BbIX0[ COOTBETCTBYIOLLEro pene 6onnepa.

Haxumas Enter v knaBuwm + 1 — MOXHO
BkntoueHwne ([a) nnu BoikntodeHne (Het)
COOTBETCTBYHOLLEro pene peumnpKynsaumoHHOro
Hacoca.
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HaxaTtb ESc ons BbiIxofa U3 BCEX MEHIO 1 NOATBEPAUTL Knasuwen Enter yctaHOBNEHHbIE
HaCTPOWKM.

HAucnned Hacmpoluku
e Knasuwamun + n — Beibpatb "aa" nnm "Het",
o v S1 T.€. COXpPaHUTb UIN HET USMEHEHUS;
- NoATBEPXAEHME - KHOMKOW Enter.

BbICTPbIE KIABULLW.

[Mpy HaxoXOEeHUM CUCTEMbI B PEXMME OXMAAHNA yaepxuBanTe knasuwy SET 6onee yem 3
CeK. - BKITIOUUTCH MEHI0 ObICTPON YCTaHOBKN:

HAucnneli Hacmpolku lMopsidok pabomsbli

BbicBeumBaeTcsa B MUratoLLLeM pexnme
nokasaternb pH, nameHeHusi BHOCATCA

pH= 7.2 RX= KnaeBuwamu + 1 — 1 NoATBEPXKAAKTCH
Floc= 1.0cc/m3 Enter. INpn nepexoae k nokasarento Redox,
NPOM3BOAATCS Te e onepaunm,
noaTeepxgaem Yepes Enter n BbIxogmm.
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9. CNOCOb AO3NPOBAHUA

KoHTponb Hacoca no wkane pH 1 Redox ocywectBnaeTcs Yyepesd yHKUNIO LUMPOTHO-
nMmnynbcHon moaynaumm (LLULAM).
[MponopunoHaneHbIN Anana3oH ycTaHoBNeH Ha nokasaTtensx pH = 0.8 n Redox = 120 mB

10 mumyT 10 MumyT

’/
_-" 72pH 74 76 78 8 pH 600 630 660 690 720mB

0.8 pH MponopumoHaneHeid Juanasod 120mB NA

9.1 MMponopunoHanbHaa go3umpoBka pH/Redox

Mpnbop No3BONSAET KOHTPONMPOBATb U U3MEHSTb MOKa3aTenm XMMUYECKNX NnapameTpoB B
aBTOMaTM4YECKOM pEXMME Ha OCHOBE 3aJaHHbIX NokasaTenew pH; npu aTom ynpasneHve
A031pOBaHMEM  BbIMOMHAETCA 4epe3 nogady pactBopoB pH/Redox B TeyeHue
MponopLuMoHanbHOro NPOMEXYTKa BPEMEHN.

YcTaHoBKa HUXecrnegyoLwmx napameTpoB No3BONAET AOCTUYb YKA3aHHOrO HMXKE YPOBHS
[O03MPOBKU:

» Ycrtaska pH = 7.20 pH
» Twvn posuposku = LLleno4Homn
» [lponopumnoHaneHbi gnanasoH = 0,80 pH

A

HHCTpDﬁE{HpHﬁ-- - - - //
Prop. Band \ / _

A

Hacoc pH

v
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9.2 [Oo3uposBka ON-OFF pH/Redox
Mpnbop No3BONSAET KOHTPONMPOBaTb U U3MEHSTb MOKasaTenm XMMUYECKNX NnapameTpoB B
aBTOMATU4YECKOM pEeXMMe Ha OCHOBE 3afaHHbIX nokasatenewn pH; npu aTom ynpasneHue
A031pOBaHMEM BbLINOMHAETCA 4epe3 nogady pactBopa pH npu nomowm QyHKLMM
"Bkn."/"BbIkn." ON/OFF.
YcTaHOBKa HuXecrnegyoLwmx napameTpoB NO3BONSAET AOCTUYL YKA3aHHOrO HMXKE YPOBHS
A03UPOBKU:

» Yctaeka pH =7.20 pH

» Tun posuposku = LLlenoyHon

HacTpoiku pH| - E I / H\ """" -
Ny N

A

Hacoc pH

v

9.3 ABapuinHbIN curHan HacTpoek pH/Redox

[Mpu ycTaHOBKe AManasoHa, Bbi3blBaloLero cpabartbiBaHne curHana TpeBoru, co3gaeTcs
HoBOe paboyee okHO. [1pu BbiIxoae 3a npeaernbl pa3peLLeHHbIX NokasaTenen pene curHana
3aKpblBaeTCs U OCTaeTCs 3aKpbITbiM 40 BOCCTAHOBEHMSI NapaMeTpoB, NMbo cneayeT
Ha)kaTb Knasuwl Enter, ons BbIKIOYEHUSI CUTHANa TPeBorn.

HacTpouiku npogomkmutensHoctn OFA (JonycTnmoe BpeMsa JO3MPOBaHUS) NO3BONSIOT
KOHTpOnMpoBaTb A03npoBaHue HacTpoek pH/Redox no BpemeHu ¢ pasgeneHHon nogayen
ABYX CUrHanoB TPEBOIU:

> [epBbIi aBapuinHbI curHan npu 70% OT yCTaHOBNEHHOIo BPEMEHN BbIBOAUTCS Ha
aucnnen - cpabaTtbiBaeT pene aBapunHoOM CUrHanmM3aunm.

» Btopon aBapuiiHbii curHan npy 100% OT yCTaHOBNEHHOIO BpeMEHW, BbIBOAUTCS Ha
aucnnen — cpabaTbiBaeT pene aBapuMiHOM curHanunsaumm, 6nokupyeTtcsa nogada
pacTteBopoB pH/Redox.

Mpn HaxxaTum knasuwmn Enter nponssoanTcs cbpoc curHana TpeBorn, U 3aHOBO
HauymMHaeTcsa oTCYET BpemeHn OFA ([onycTnmoe BpeMs 403MPOBaHUS).

A
ALR Band f————————————————— QT
SetPointpH-\
ALR Bandf—————-— I L
»
A
Motore pH
>
A
ALR Rele
>




10. AKTUBALUUA OATHUKA NOTOKA

PYHKLUM AaTYUKaA NOTOKA
Uepes peyunpKynsaumnoHHbIA Hacoc.
Ecnu Ha Bxof Bbicokoro HanpsikeHms 100 + 240 B nepeMeHHOro Toka nogaérca
nnTaHne, cucteMa go3MpPOBKN HaxoauTca B pabovem COCTOSHUM.
Bxoa BbICOKOro HanpsiXeHust BbIKIIOYEH (peumpKynAaunoHHbIM HACOC BbIKIHOYEH),
cuctema [o3MpoBaHus BbicBeunBaeT B muratowem pexunme NMNOTOK (Flusso).

11. CUTHAJbl TPEBOI'

Lev pH= curHan TpeBoru ¢ gatymka ypoBHs pacTtsopa pH.

Lev Rx= curHan TpeBoru c gat4ymka ypoBH4A pactBopa RX.

Lev Flocc= curHan TpeBoOru ¢ gatymka ypoBHsi (OrioKynsiHTa.

OFA pH/Rx= HacTpowka Set point He JOCTUrHyTa 3a ycTaHoBrneHHoe Bpemst OFA
(Jonyctnumoe Bpems [o3mpoBaHus) *
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Banda pH/RX= BbicBeunBaeTcs, Korga C4MTbiBaeMble AaHHbIE BbIXOAAT 3a npeaenbl

yCTaHOBOK Set point npu +/- yCTaHOBMEHHOrO AnanasoHa.

* [Mpun 70% OT yCTaHOBNEHHOIO BPEMEHU CUCTEMA aKTUBUPYET CUrHanNbHoe pesne, npu
100% - 6noknpyeT gsuratenes. [pn HaxaTnm knaesuwmn Enter nponcxogut cbpoc
aBapuUMHOro curHana.

HaxxaTnem knaeuwim Enter npu cpaboTtaBluem curHane Tpeeoru, nogasLlee ero perne
OTKIMIOYAETCH, U COXPaHSAETCS TONbKO MHOPMaLUUsA 0 HEM Ha AUCnnee.

12. 3ABOACKUE HACTPOWUKN NAPAMETPOB

YT00ObI BOCCTAaHOBUTbL NEepBOHaYarnbHblIe NoKasaTenu n napameTpbl:
e  OTKMOUYNTb YCTPONCTBO OT CETWN.
e YpaepxuBas OQHOBPEMEHHO B HAXXaTOM MOJSIOXKEHUMN KNaBULWIM + N — BKINIOYNUTb
YCTPOUCTBO B CETb.
e [loaTBepanTb BbIGOP, YTOOLI BOCCTAHOBUTL NapamMeTpbl MO YMOTYaHMIO.

3aBoAaCcKue YCTaHOBKM:

KoHdurypaumsa = pH/Rx/Flocc

Asbik = UK (AHN.)

HacTpolika pH- = 7,4 pH; kucnoTa; Off; 3pH PROP

HacTpoika Rx = 750 MB; Huskun; OFF; AB. curian 300 mB; PROP
Temnepatypa = 25°C

KannbpoBka = nonHas

Bxop notoka = OFF

naporb = OTKNIOYeH

BKMNtoYeHne bonnepa = ga

BKIIOYEHMEe Hacoca = ga
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13. CMUCOK BO3MOXXHbIX HEUCIMMPABHOCTEN U CNOCOBbI UX

YCTPAHEHUA
HEUCMPABHOCTb MPUYUHA PELLUEHUE
1) T[lpoBepuTb BO3MOXHOCTb KOPOTKOro
3aMblkaHUS Ha COEOUHUTENbHOM LUHYpe
Mexay anekTpoaom u npubopom (mexay
Mpnbop Bcerga |Mpobnema c kabenem w/unu | npoBodammn Kabensi U BHELHEN ONMETKON).
nokasbiBaeT pH | pazbémom. 2) YbeguTbcss B OTCYTCTBMM Bnaru w/vnu
7.00 KOHOEHcaTa Ha pasbéMe partymka wunm
npubopa.
3) Y6eanTtbes, yto conpotmernexHne B 100
OM Q nmeetcs mexay knemmamm 11 mn 12.
MospexneH kabenke MNpoBepuTb Kabensb.
coeIMHeHWs anekTpoaa.
YCcTaHOBUTbL 3NeKTpod B BepTUKanbHoe
Mpunbop Bceraa | BosgyLwHbin nysbipek B |NOJIOXEHWE 1 crierka BCTPAXHYTb ero, noka
nokasbiBaeT mMembpaHe anekTpoaa. BO3OYLUHbIA  NYy3bIPEK HEe NogHMMETCA
3aBbllUEeHHOEe  Unu HaBepX.
NMOCTOSAHHO BHUMAHMUE: AnekTpoa [OJTKEH
HecTabunbHoe HaxXoAUTbCHA B BEPTUKANbHOM MONOXEHUN,
3HayeHune N HakMNoHATb ero MOXHO He Bornee yem Ha
45°
ONeKTpoa U3HOLLIEH. 3ameHuTe anekTpos.
CoeanHuTenbHbIN kabenb
CMULLIKOM  OSIMHHbLIN Unu | YMEHbLWNTb paccTodHne MexXay AaT4yuKoM
CrnuwwKom 6nn3ko K apyromy |u npubopom.
3NEeKTPUYECKOMy kabento:
NOMEXMU.
YOOCTOBEPUTBLCS,  YTO  MCMNOSIb3yeMbli
pacTtesop umeet pH 7.
HeBo3MOXHO HenpasunbHeln ~ BydepHbivt | MpoBeputb pH BGydepHoro pacteopa npu
KannbposaTb pacTtBop NOMOLLM 3NEKTPOHHOrO wuameputensa pH
nokasartens pH 7 (pH-meTpa).
Mcnonb3oBaTtb HOBbIM pactBop pH 7 wu
Buagmmag Ha CHOBa HayaTb KannbpoBKy.
Aucnnee owmbka MpoGrema B MOPUCTOM Y6eouTtbca, 4YTO  NOPUCTbIN lmaTepMan
JaTyvka B XOpolleM COCTOSAHWUW; MPOMBbITb
KayectBso Marepvare Aarinia, JaTymK pacTBOPOM pa3baBneHHON KUCMOThI
3arps3HeHue M
KannbpoBKu W NpoTEPETH MATKOW TKaHbIO.

natyuka pH < 20%

M3HOLLUEHHbIN 9NeKTPoA.

3aMeHUTb 3NEeKTPoS.

HeBO3MOXHO
KannbpoBaTb  npu
nokasatene pH 4

Bugumas
aucnnee ownodka

Ha

KauvecTBO
KannbpoBKu
Aatyvka pH < 20%

HenpaBunbHbIn
pacTBop

OydepHbIn

Y6eanTbcd, 4YTO WCMNOMb3yeMblA PacTBOP
cooTBeTcTBYEeT pH 4.

MpoeepuTtb pH pacTtBopa npu nomowin pH-
aneKkTpomeTpa.

Mcnonb3oBatb HOBbIM pactBop pH 4 wu
CHOBa HayaTb KanMbpoBKy.

Mpobnemsl ¢ anekTpoaoM

Y6eanTbcs, YTO aNeKTpond He MOBPEXOEH.
Y6eantbcs, YTO M3BHE He NOocTynaeT BoAa.
Kak nocneaHsss BO3MOXHOCTb, MOYUCTUTb
ONeKTpoa W OCTaBUTb €ro B BoAe Ha
HECKONbKO YacoB

M3HOLLUEHHbIN aneKkTpoa

3aMeHUTb ANeKTpoq,

MepneHHas
peakuus anekTpoga

anekTpon
CTaTU4ECKMU.

3apsKeH

Bo Bpemsi KkanubpoBKW, 3neKTpos
cneayet npoTMpatb  TKaHbio
GyMaromn;ocTaBbTe ero COXHyTb.

He
nnn




@

—

|
i

N T 7

COBUHYTb  KpbIWKY  MOTSAHYB
BBepX KpenneHue crnesa

&
@

Bpawasa B
yKa3aHHOM
pacnonoxuTb
nonoxeHun 10:20

HanpaslieHuu,
CTPEsKOMN,

PY4Ky B

14. BSAMEHA KOMINOHEHTOB

3aMeHa nepucTanbTU4eCKOro LwsaHra

@

|
G

N S

Bpawas B HanpaBneHum,
yKa3aHHOM CTPENKOW,
pacnonoXuTb PY4Ky B

nonoxexun 10:20

BctaButb neBbin pasbéM B
COOTBETCTBYIOLLEE THE3A0 M
nponycTuTb TpybKy nog
HanpaensoLen PYYKN.
Bpawatb AepxaTenb AaTuunka
B HanpasneHuu, YykazaHHOM
CTpernkown, OOHOBPEMEHHO
nogsodst TPybky K romnose
Hacoca, 0O OOCTMXKEHUS
npaBoro pasbéma

PasbnokupoBaTb NOSHOCTbIO
pasbéM C  JIeBOM  CTOPOHBI,
yOepxuBass €ro B HaTsHYTOM

MONOXEHUU, U MOBEPHYTb PYYKYy B
HanpaBneHuu, yKasaHHOM
CTpenkow, Tak, 4Tobbl ocBo6oanTL
TpybKy [0 coeavHeHUs cnpaea

@"\.

)

éi‘

allll

Crtpenku, nokasblBaroLLne
HanpaBneHus ToKa XANKOCTEN.

Pacnonoxutb KpbIlWKy Hacoca
cornacHo HanpaBsneHuno
ctpenok (AV) n Haxatb C
CUINON Ha MOBEPXHOCTb, ANs
NpaBuIbHOM GrOKMPOBKMY.
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15. XPAHEHUWE HACOCA TMNOCIJIE 3KCIMIYATALUNU

Ecnu Hy>XHO NONOXWTL pPerynMpoBOYHOE YCTPOMCTBO Ha XpaHeHue, peKkOMeHayeTcs
npoKayaTb Yepes LUaHr YUCTYI0 BoAy, YTOObl ero NpomMbITh.
3aTem pacnonoxuTe KpecToBUHY nof yriom 45°, noBopayneas eé B HanpaBneHuu,

yKa3aHHOM CTPEnKowu.
OTu ABe Mepbl NPeJOCTOPOXKHOCTU CAeNatT BO3MOXHbLIM MocreaytoLiee noBTOpHoe

BO3BpallleHe YCTPOoiCcTBa B paboyee COCTOsHME.

23
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BHUMAHUE

PEKOMEHOYEMBIE K NCMOJIb3OBAHNIO MATEPUNAIbI:

e YMeHblUeHne nokasatenst pH: ncnonb3ynte NpoayKkT Ha OCHOBE CEPHOWM KUCMOTHI,
nmerwmncs B cBo6oAHOM Npoaaxe.

o YBenu4yeHue nokasartenst pH: npoayKT Ha OCHOBE LLENOYM.

HE PEKOMEHOYEMBIE K NCTOJIbSOBAHNIO MATEPUAIIDI:

e He vcnonb3oBaTb CONSHYO KACHOTY.

Ha cuyeT Bcex UHbIX BeLWecCTB - I'IpOKOHCyJ'IbTVIpyI7ITer C YCTaHOBLLMKOM.

MHOOPMALIMA MO BE30OMNACHOW SKCMNNYATALMM OATUMKA

e ObpauwanTteckb ¢ gatumkom OCTOPOXKHO.

e HE HAHOCWUTE USNMIWUHEE KONMMYECTBO XMMWYECKOI'O BELLIECTBA Ha
JaTuuK.

e XpaHeHue gaTyuka: usBnedb fatuvMk pH ns gepxartens. XpaHute ero B "pogHon”
€MKOCTWM C BOAONPOBOAHOM Bogon. Ecnn HeobxogmMmo, HakponTe AepKaTenb KPbILLIKOW
pa3smMepoM C MOHETY B 5 eBpO LIEHTOB.

Tak kak gatymk pH coCTOUT U3 CTEKINSIHHBIX AeTarnen, obpalanTecb C HUIM OCTOPOXHO.

HdaTuvmkn He noagnexat rapaHTUMHOMY PEMOHTY, KpOMe criy4yaeB HecpabaTbiBaHUA
npu NepBOM BKIIIOYEHMU. YNaKOBKa NoA rapaHTUIO He noanagaaert.

B aTom cnyyae, ansa Toro, 4Tobbl 4aTYMK cYMTAnNCsa NPUHATLIM ANS NPOBEPKN, OH LOSMKEH
NOCTYNUTbL B CBOEW OpPUTrMHaArNbHOM YMNAKOBKE, MMEILWEN COOTBETCTBYHOLLYHD €MKOCTb,
HanoSIHEHHYO BOOOMN.

BHUMAHWE: NCIMAPEHUA
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