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BT A TRIE SIS ENZ 2 ME.
EFERLEEYRESEN < T TRREEREMR.
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BB NERRBRRE, XA EEREAIRMEEFRRINELS. &
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- RBPFRE
= HARNIFESH
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> WHIFFE
- —BENUEE LZHTERE.
- BT TEAAEAIMERANE |
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HEHITRRFIL SE AR !
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R TH, RRFBEAIREFL !

- R BIE S —RTEAGED !
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TEIE | BT RERIAFIEC AT 8],
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EREERME, BRhIBER !

- ITERBRER. ETHESHL.

> FEHIFES | BT LIEME.
— BHRFEE : 4X42C (uvex C500)
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- FERITRRELESE
- e EN397 FFEMNE, BALEREZZAZ (uvex pheos)
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xd /E }'ZESU_LE
- :F/% TR IR E A4

> 1 %zﬂitﬂﬁ)\#uﬂ’ﬁﬂ

> $T1€IT’EE1'JZ

- BEABEAN T FXIEMAGEEL.

> MBHEVSERT 1m3ft), EEEATHRELEEENRLE.

> If’E,HHfa?, BESBRZESFETHRE -

BT TIENREERNRIFERE BEREFTSAENSEE. SARERE) .

- MR HIEX.
- MRHMESSERZTESMECENER, ESFIAL!

> Eﬁzj;ﬁ?%ﬁ&% CEIERE, &S, FERHE., ERtth SRR EN IS
FHh,

> i%’iﬁiéﬁlﬂ%ﬁﬂ—’hﬁﬂmEE?E%/%%%?LL DERERR AR FER
SIHEEE,

> INEAREEREERNEE
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641 RIFLE MBEMEIEET 12 M, WEFGRESE, BERTUTREED -
S SR,

S ST EIEREE b 30]",
o
SB[ 31

6.4.2  thEELEE

REHEZR TN, BEERBHHSOREHEF, EithEE FigEEgBLitn -
31t

vV BEFRERMBIGTSE/REM S, EEETANI TR h R R S Eb
MIthEEZ 8] [B] EE,

v BHERAOE .

V IRRESERT 1m, BRESTHRERSRENTZE.

1. MAGE, RiHSEHE EEM, FindEELL.

2. KR ERINTE TR AN,

3. MEIEFLA N ERIZE, TR | ETFETARMHNREME !

4. HRlIERESERIEL 2 G, MAGTE, B SsETER RS, EREEM R

PHTREIRE .
5. ISR EIE ZRMEE F, JER | ETETARMINTRME !
Fig. 3: SthEEZesE 6. FEMHEE DifiRiRA L, (STRIMRNBEREEAE, vl | NRERELBAFER

ZFKh%, ETRAEREER. RRHNKELSSBIRLBERIF., L&
R IR AR E !

7. RENBASENE (ELan6EF Sikaflex) : HEFTENEZE KL, BHEREAL.
> BiRFERRIE TR, WTRREE.

6.4.3  MiEZE

KAMEZRAN, B REEETRDME. vl ! RITET b

RRERBAER, RESTRLE. NRMAHSFUERREER BRATFRS
ERAMT | O ERSHIRIRAR RS, @B B L 7T,

vV EEFRERBNGITEE/ZEMS, STEESTHKIZE hHE M R 52t
MIthBE 2 jB]Y(a]2E.

vV RERAEE RN,

v RN L.

1. MARTE RS EMDBE, Find 2 MEESL

2. R R ITE TR SN,

3. EEFL AR ERIZR, ER | ETFETARMHNREME !

4. HoRlIERESERIEIL 2 JE, MAGTE, RS TEtiEie E, EREER R
HITREIE.

5. R EREIE ZRTEMR, I8 | ETETARMHNREME !

6. fE A EEHIRIRA Y, ETRMIRNTERFRER, /vl ! INRELBL

BEELKHNZ, IRAREREER. RGRHNKEOSIBIRLBLHRIT,
BRI IR AR E !
7. XERMIfE1ENE (£ Sikaflex %)
- ERIERMERA L AR B EE.
- TSR _EAIFL.
- ERFERAILIR.

> PPESITEIE TR,

Fig. 4: A4

42 3 = )
644 fEAFRERERE BN TIEEE, BT, B TEEBNSRE, Bhsese
BIETRS. R AN AEET NEEE S N EAS, EARRRE N
HERE AR — B |

A | RIS SRR | T RAERNRA, RSN

PR MOMIEE (TR BRI 517, MBI Tatier biT T 25
BURRESEE, STTENLE, BRI B, B RE P RS S
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18R E
SEEF U FUER
=
AT W& ZL MBI
Mz
P T MR B 3
BB DB AT,
MBS
Vv TREBDREEAIE,
Vv BERBESANNA IR,
L A U, BRI RAaE L,
z%%ﬁ?ﬁﬂﬂﬁ%%ﬂ%:ﬂ%%ﬂ%mﬁ,ﬁTE?ﬁEﬂ%%mMEH
SR DETREE UEDEREER,

o ' ‘ 3. SHIRFT A A R FE TS A T 20,
Fig. 5: A&k FRAS T AR E Tk E SE ETEIRFHER b, B LEissk a5 \ Kt

L Yo u s wN e

EKEST 42 298] ER

TR/TRE 20 550 mm (20 in)

TR 28-1 550 mm (20 in)

TR/TRE 30 750 mm (30in)

TR/TRE 40 750 mm (30 in)
RA B E K _E DD

1 FHIERE

2 R’g&E

6 Mz

8 THEEENSRE

v ERIIEETM,

1 #@Ftfifes, EERAEET LR 2E.
AR BHSOTUKTFEEEARRE L. MRBHEORSEEATERE
£, MEEENZE LR ER.

2. TEKith E TR AR
AR NRMLIESREEER. MRVRSIRETERH, WERARREN
B,

Fig. 6: TEAt_ETT1RTAII I 28
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BT RE TERE L

1 FHIEEE

2 REE

6 Mz

8 THREENSRE
9 TREE FXiFes

v BRERATRRE,

v NESSHESEERS.

v BRI,

1 BRI TR,

2 BEREBINES, TE.
B | SEMESRE L.

3. Fed IR AhAY - mRakEY -
FETHires, BEENSREE ERFRNTT. DRIREBRGHINSRFAERIR
¥, FRETOHGEDILE !

HRRE
1 FRERE
2 BHgE
8 THREBNSRE

10 ez sk

11 TR BEARSSER, BRI EHI TR S0

12 HEERMRE HERLLE

13 Bl RE PRz R

vV RO R TIERS

1. IS0 TR,

2. [EFAERMAZR, IS BUEE IR AR b,
BEARMSEBTIRINEE (NES) TNRL315. Jub | R3] Sk a st
TEFABMTEE, DIUFTEEBS RS REHIEEE S |

3. PR TSR, BEIRSRERENEEERMIR.

b, IR E EE RS E b, BT

5. IE BRI,
S TR BNEMETIEE. BRRTEE5RAY (5. thEE) K4
. iy | RBMESEEAREA, NSRBI B HE RS B TIRE |

6. HEIBEAE, rEET—PUBREE TS, BREDIK,

> TETIRGER, EREEBMT TR REE.
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B ARRRE . KRREHE

MRERBHAATERE, FEOOAR-NREH
> MNAHEREPRBRENRE (WRF) | BEERSETL,
> BIREBLEEEMA, MEEE,

Al V MMRBEABRFRAZIKMAL, TEAEREER, RHHKHEAOS
BB BRI, HERRAHD R AR !

Fig. 9: IR BEIEEREF L
6.5 BASEE

ek

PR SR !

PITERSIEWRTMZAERE, SREBLEIEEN !
- HEWEBTAFHIITESFL !
- ESTHHIERKER |

>

ek
EAHEIRTTREREIRIE !

- IRARTERERIEMRLUONSHR S S TR [ER. IRUITEBERIFINE
Mz, MERSHIBIAMERIINT (75 DIN EN 60079-0 FR/EMERIVIIR
F&) AT | IREST, BIERSH LR !

- FEFRICAYEthImERR R EaR, EithimRTERAR B A XKIEA, BAlYEER
WL AT G Lt AR RS EL .

- B TAETHBT B THIT.

- ETESERN, UACEFEAEFRAMRPHRETIFRES !

>

- HRERTEHE LRER.

> RN (3~EBHl) ERIRMITEE B &N ieseiiig.

- ERUHEMAAX R RWIRIFABAFIRR S A B TER.
~> EEMARTREFNENREESIER.

> ERYHEMARER Z R TR,

6.5.1 BIR— RO {RRG 22

TS 25

B ES ERAVAAR AT R B I BUR T A&t mAVEE Bl ER0EST S HAEREN.
LIRS APIES

T ANHHERAI @, RRTNMZEE— P BEIRIPTX | RIREREEE— T
ABRMME, BEEREMME. ENMATERBHIENIERINEEE B /BALRIFT

Ko HNRNREAIBN, ZTERITEMEFSHMRIPEER (ELABE. KEHRE
HEERTF) .

i EB TR 2R (RCD)

> IRIE LSRN 2 BRUALE L3R B T8 s (RCD).

- MR AR PIREEARRI RS BERE, MZERIFEETIESS (RCD),

6.5.2  HHIFTE - B BENSLER B,
- MEREERERAVEMHESRS.
6.5.2.1 1OERHLSARLELEEE v 1000 V 425N ST

1. B,
= FFHNEE : =20 MQ.
= [EfENENEE : =2 MQ,
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> LEEANETSE. MIRNSHHRESATSHEFERE, FEIEFRS
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6.5.2.2 HERELHRAVELNR v SR

1. M=ZFPEER.
=> WEBHNSE : 0 B (ZE4L) .
= 3x PTC{ERAESME(E : /T 60 1300 Ohm Zjd],
= 4x PTC{EEESME(E : /T 80 1400 Ohm Z 8],
> AT TE. MRNENHRESHIESHEFERE. FEERFRSE.

6.5.3  =HERENEQD - LRSI RERImED.
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- RELRSIERT I ITFIEs .
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6.5.4  EEGIFIRE > EEANFE BIRS TR RIEEE.,
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ARIEMRERNITIRE, BERERNEEEGRN | L THETBT IS
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6.5.4.1 EENEKIEEE

6.5.4.2 ENRE/ZHERTRE

6.5.4.3 HENSUARITRE

6.5.4.4

e

KE (SMEREEMR)

RSN

B —MTNgk R RER R, BUWER NIV 101/A"4kE25. HfE7 30 kOhm,

DK BikiEO
RAEEZR, DIPITIRKARE !

B —MENAR B SR AR, BINEANIV 101/A" 4k 8, [FE/T 30 kOhm,
S Z2 v

DK BkdEC

REBEZE, DABITRKERE !

‘

R&ENEER
WEBHBEEANFXEE, & BT —MENLRERENTHIF X,
CEEHAE - K250 V(AC), 2.5A, cosp=1

WEE R iB% AR

TREREIRE

20, WEEHZEO
21

SREVETHRIRGRE
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20 RO
22 fforiEC
fio#& PTC {52438
B — MR B8 PTC (2/Ek8R. BRI “CM-MSS 4R Fa 2],
PTC fERAER DB TR
TREPREIRE

10, PTC t&RER1E
11

SEEETIRGIEE
11 =iRED
10 FiREO
12 8O
SREIRTRG EENMAIRE
HFHEWEE PTC FRBRHBENIHRIFEE, ATENERRHAERIRE.,
MV RIPHIEMNE, REIRMGRERNASIN TR A IR
- REMREIEE (1EERE)
RBIRMREZ R, WHIT—REHERE.
> BRERADEENRGEE (28EBK)
REMEERRMCRER, AIUEY BHERINAEIIT R KMIRIE. BRESER
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4L KR Ei5 AR Wilo-Flumen OPTI-TR 20-1, 22, 28-1, 30-1, 40-1, Wilo-Flumen EXCEL-TRE 20, 30, 40 23



6.5.5
6.5.5.1

6.5.5.2

6.5.5.3

6.5.6

7.1

7.2

7.3
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- #patafr
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W B ER & BINE H iR iR 7T A F BT .
EETRERIRIAEITER.

REBBSE

WILO SE 2021-10



WiEfT zh-CHS
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V' TGRSR TEXIEPEE.
v iR EEREE T,
&1 UIDMUER SR | SRsAR T RESRER !
v A,
1 EEhiiEes. SmIOSITRE : 15!
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METEE : BERENHHER) (Z25) .
NEEE : BERIRN s (A¥) .

Fig. 10: IERRBINEE: 77 10) > HEFE IO R,

fieds 7T EEIR

NRIEAEFTOEEIR, AT RN
~> HIZED) : MIBEHR,
> E=MRBED : BRmISAERNERE (EkguiiviFuzie) .

AR REEERZE, BRNERKETG !
7.4 EZBRFIEIT

HEnE
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E " = = & " = "
i v i i i o i e
£ Q E £ £ Q £ s
| 0O L o o o 1) o d
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7.5 FFHLAT :

7.6 EEfx A

7.7 BfTidiEH
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BT

EER, IBEMTILIN :

> BSERELNAME ?

> EEBGNHIREREE ?
FFITREERERED ?

RS EEREIE ?
REEST TR RE ?
RS T HKRE ?

BIERETT : BEEST | BRATTRINEK 2
BILE XA TIRNeR £ 77 ARk ?
RENFUCREAMUEE 3 CUT : FEARETEAEMXANENRIERE ?
> RERE TR A LEME ?

N R N AN 2

B — P HEIAREIVRIIRES (BMIFFR, EHX) RE@EMXAmHF
&=

~> PSRRI, SEEBIEE R,

> BEME, EACHPRERGTE, BRSHITRILEE B,

> BITIRRP RGBT ENE B

by | IFRK L AIRBPSRTIERS, BURIXASES. BVIRT | BXE
B2l STHRREEE.

B A
E =]

EohrReRE B nEk !
ZIHEAAER R TERIBNEE. F2GIEHK !

- FRCHEBITEX,
- TEXIETLAFEN T RiF iR,
- MRAANFNLIEXSE, MBI AR,

FHREGE LT LIN
- EESSTIIARYIAIERIIS.
- BREBERBLS T LI,
- RR&ERKE,
> ZEh. TIRShEiT.
> RBHERKFFRINE,
> BREENE
— ITfEEE: +/-10%
— BE  +/-2%
- BEAMIZERIERE : &RK5 %
— BEMEMZENBEE : &K1%

SR

MR HRTZRRAACRIE, BARERRER L/ MBRIKE). BFAEFZELTREK

F, RARERENRE., ERZNRREFIRERLE

> RAERNRMENEELEZN, LBRTREVISCTEMRIRIMELAILZE., )
B! IMBHARESBIRERIZIIAS, BEESHIH !

> WA PAERE IR RN TS SRR E R E.

> BMEE BT R NAREE SEUKRT TS,

> JGHEANORME, #HSORRE (BX) ENE S MIHSEEER, S8
TN,

MEIREEAREE, /vl | BREFEGTRESKFE S RERER
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EIERARE

ARRERNSREE 3 CUT. RERERT 3 C2SIBERAETR, FIESEENR
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mENERE.

BIEREKEERE
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8 E1EE1TARED
8.1 TEARBRERE

8.2 BEBNSRE
8.3 ZE1EE1T
8.4 D

e b

LSBT/

~> BRAEATH)  BIEARER TR RARERENES
- SR AL BT
RREESIEXE, BEMFEMRNEE, B RIMF BB NRBRAIA
> RRAFIIAE : E2IFIBIRALIER AT A G
EEERRREME L, RBARE, JSKIREIEMMAIR
> RALSE : ERTRERERFRINE L AR
’gE, BRIRE mELL
- ESFAMITRIR TR SR S SRR ITEMEN L 2 ME.
- ETHEXRCEEMNESENZ T TEREREMN.
> REVDENIFEEFHRILTEARMENIFRE.
~> EHHNEEANFRAE BRI,
- MRBIMBBSHRZBSHELCENIRR, LZIREER |

BiffaRRH, BRHESERIFEHRAS. FIRHFSRER T TESMEIRT.
VAT RIPEIERRERAR, AR AESNGE, LIEREEENINR
=,

vV SHERECEE : +3 °C (+37 °F),
1. RAEEs.
2. NREEXNZLiE (EhaPiFEF=x) . BHUEEINER.
> HESRINERELET, PR,
NEMPHREFEILSITREERFTERS, FETHJLINEXK :
- AEEIGITRENRERFRIEST S LIRS, RS TESEIR
=, SRR
- WMERTEHKMEELIEETT, FEHRIT—KIIEEETT :
- WeEER : EREEEE
— BfTHTE) : 5
— DIEBMTELH THITIIEEESIT !

ek
EERRNRGESHER !
i EIRBEC R
- B ESRIFEHRIEREUESLIE |
- BT LEAAZRIERAE !

ek

B SR A mREK !

PITESEURTMEIRERIE, SREBTHIEEH !
- BEWETHAFHITESEL !
. ESTHHIAERE |

ek
HEHITRERFIL SE AR !
FEASHIIRETERNTHAITIE, UREEREBRMNIE XM

el T, FRIFRNRBEE !
- Rl IE S —R TEAGRTED !
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8.4.1

8.4.2

8.4.3
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R LIETIT/AFED

g

==
=]
A SemaRE A BE S BR A !
BNERTIERAETESE. JRESERM.

- RARERNLHNEHREE !

TERBEFTHUTHIFRS

> Ze# . PP S1 (uvex 1 sport S1)

> BHPEE : 4X42C (uvex C500)

> FEIFHAEREE

> BRERE  EN397 FFEVVE, FIIEE@ZA (uvex pheos)
(ERRAEENERT)

MRETEDSIEMBIBEEREIRA, TNFEUTHIPES
-~ $B%E : uvex skyguard NT

— SHEFRIC : W 166 34 F CE

— EFHRIC : 0-0.0* W1 FKN CE
- MRRIFES : 3M 6000 R5FEME=E, FidEEs 6055 A2

ERIBAIPE R R RIEER, BT TEAEAIEREX !
“IRHE EN 170 BIBAIPER S I I B X,

SRR EE 225 Vv BROE BT,

vV BITEEERMESIIES, THEEHES.

v BHBEREES, TREEHAES.

v ZHRARUTIEL.

1. KRR R R

2. IF MR BGHESE,

3.ENBITEE, Bl ! MREBITERIEHTHENHES, HFREIEMEM
BraRE !

4. MIHEESIGHECHF T P28,

SRR R L, XIReBE RS, ZERENETZENRE.

> IFEISEAL. W SRR HITHET.

ERTRRE v HBEELLET.
v BB TR HrES.
1. 5 as e,
2. IR T EREBGTKESRE,
3. BRAZEMAAERE R,
4. FISREAER, BEMCHEE, FiRAIED, BEEBS MRS L
M FHIEEER,
Bk | M RNEABSREREMNRERRY. RETHENZRENIFRS !
5. B SRR ERE LT 2IRE L,
> IRETER. MIRESHERNTRAE LENFHITES, ZEHTHEE.
BatES > FEAPREE | BT TENRE.
— T2 PSR S1 (uvex 1 sport S1)
— MPIRERIFESS : 3M 6000 RYIFEE, HiLIERS 6055 A2
— BAPFEE : 4X42C + A B (uvex protector chemical NK2725B)
— 3PB% : uvex skyguard NT
> ERESH
- PERIRBESERAER !
- B AR F R RS
> RIBEMENRF IR AEK, FIasINSKEE !
v BiF TR,
1. KRR A R B R F R RRI B S R |
2. BRI EEEEEmEALL,
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9.2

9.3
9.3.1

9.3.2

9.3.3

9.4

9.4.1
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HEIPRN4ES
THEARTREE

{i
Il
i
=
]
[y

TN
R

ARk

mEE

RITIEIFR

—IRITAERATRIRIFERR

HEIPFNLEE

9

N2 N2 N2 NN N2

N2

N R R 2 N N N A 2

3. R ERIR T BIBE B KZY 30 cm (10 in) RUAIE.
4 NEEIT, mIfifFasmstaK.

5. NE T ERREER B,

6. I ERHE.

7. RFIEREPRIIESTRE, Al NEE.

8. e as TR,

BEMAL . RIEIREWET
=iEERIEXE), BE&MFAIRNER,
RIFIAF - JERIFURIRACIEEAT I AR
ER/EFLCERI TN, YIRFIEEMANR (L5R/4FEH)

REVBNHIFREFHRIETEARMEBIFES.

EAABERIA SRIWE TIEN BRI EH TR F LI,

A E S E T B RAR e TR F L.

RERAEFERERFRREP . AT ERIFRREPFMEMRRNEMRRK, £7
Bl SE E bR

—BREREMNITENFUHESS, ZENKE T RYFFRB LI TENRT
[RFE,

RHFREAITE,

ERZPEEFMEETN, NEIERA BETARAE.
FHIRERRLIERPICFRITIAE,

REM R HALE B N fERuAIA

ExxonMobile: Marcol 52
ExxonMobile: Marcol 82
Total: Finavestan A 80 B (£ NSF-H1TAE)

Esso: Unirex N3
Tripol: Molub-Alloy-Food Proof 823 FM  (3X{5USDA-H1iF1])

OPTI-TR 20-1:0.351 (12 US.fl.oz.)
OPTI-TR 22:1.30| (44 US.fl.oz.)

OPTI-TR 28-1:0.351 (12 US.fl.oz.
OPTI-TR 30-1:1.101 (37 US.fl.oz.
OPTI-TR 40-1:1.101 (37 US.fl.oz.
EXCEL-TRE 20:0.351 (12 US.fl.oz.
EXCEL-TRE 30:1.101 (37 US.fl.oz.
EXCEL-TRE 40:1.101 (37 US.fl.oz.

(
(
(
(

=

MEMICEEBEMTARZESN. RZRANER, NRAMEMEIERSA LA
mEE.

9
9
9

REERATRIRIE L,
RIESSFRIME R HR S RERFRTER. BRAREFPIRSER.
MRAEETIRRHIRZURS, NEZEER,

8000 MEIT/\IEEHE 2 Fg

9
9
9
9
9
9

Shivzezs 122kt

BB BB RIK IR R
X AT B

EEolgEs

B EITIZEIIThEE

g

40000 ME{T/ I EEE 10 /5

9

PN 2
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9.4.2 EHFRGTHIRTFEIR

9.5 {RIFHETE

9.51  EINHIRFFIEIE

9.5.2  HEIBEE

9.53  EIURLKBL

30

HEIPRNLEE

EUTHRERT, BEIEFRSBEANEIRITENR :
- SRR SHRGHERD

- SRIBIRIENERMEIA

> NEBEERARESHE

> EAEENIRREGIT

> RMRSTEE (BMFEENFRZESH)

RS FM TMERKRE, BNEITRIFERE,

==t
=H

iz Zilpuale X vy Al
IRRERRM A RTREE AR A%, FEEIfhfE !
- MEFHRFE !

FHaRBURFEIEZ A, HE TR -
> FEPAIPESR | BT TIENE.
— &8 PHIPEZL S (uvex 1 sport S1)
— FH1PFE : 4X42C (uvex C500)
— 3FBE4% : uvex skyguard NT
BREBENSEFANFMEIMCIES I ARS8 — &,
> MHREMKEEHFES.
> BYERHIMERE.
> TENE :
- E%. REATIBXRIT.
- TEEERERE.
- BRIPEE, BAIEZEFEE.

Al IR SR IR IRER | ER— T S @R,
AR ! ARITARRRRFRBA RS HBIRTFIEL,

BIWE O EBFANPE = MR TIERE, PULRIE” RIi5E1T. EEREE
THERT, SLEHERFIEE. ZREERENE, SHIEROEE.
RIEEAEIRN, PIMERRRIRHSRRIANEIRE R R AR, BEXIREE
RN INE R SARRE, AIEESEMIE. EHMOE RO RIS ™ ERYEE S
ik, FENERAEESMEFNG. BIKATEREAHTERNE.

V' PR !
V'GP ERETE
1 Rk PRI E TIFamE L.

b L IR SR AR IR R R £ | AURIER ERRME, SEERAEEE.,

2. BElESFFES, PILEEREIEGES |
3. VDT ESR R F AL,

SERABSRIATILITH
S8

Ry

KR

EERIB I

> BEER

> LFHRMEZE
GNFRIRLLEBLRIA

- ZEMFILGITHIREES !

> BRREFP RS AN E IR |

VRVRVRVE- <

ANk L HIFRK | KRBT RIFAERE BN BN, BYHKESEIHEE )

AR,
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PRI

54 RMREZRMBRINBR  pmessenesk s EOEESTRRIER.

> MRRIMERRIIITER, MIZEIE R

955  NMHERMTEN BES A RERE R, NEREEERE EE TR

> ZAMRIFRGRE. BEE P IRSERTIEEEN,
- MR REER, BEBEFRSE !

9.5.6 I/ 47 L 82 THab ja s NV &7 el oE PN
BIRR RTINS GEEIEZH], DRSS HET R |

9.5.6.1 T RELRZZAIEIE v HHEEEAA

1. N EBEES.
> WEEHNEE : 0B (EZS) .
= 3x PTCERZSNE(E : /T 60 #1300 Ohm 8],
= 4x PTCERAERNE(E : /T 80 #1400 Ohm 8],
> FPESEOE T, MRNEHRESHESHEERE, HSBEFRSE.

9.5.6.2 HWERATHITEHEGZAIIMNGD
E AR I v BEEXRTA.

1. N EBEES.
= MEE TR ()" : BWIFIZFIER.
= ME{E <30 kOhm : SHAHK, HITHUA !
> AMESNETRE., NRWHENFSNHELIRE, 55 0EFRSER.

> BRIERETE

> MEERBIERE

> BELEHRER, bR S AR
—BIRERLIRMG, D4 EEE E iR,

9.5.8 M

o
‘ TENBRESES !
HEVASISERSE | FTHIEESER, XFMEASEINTE.

- MRITFIRREN LR, EFRESEERET !

- ARESESHSETEN T !

FRMPRE !

PITEAEL 2B, NMIERENSHEMERE |
ESTRER TR RIS !

ZIShe LIRS,

FattEZE (FAITR=SISIAESEERE) |, ANEREENIREE |
frttEseRz/a, 7 REsERITHIREE.

N R I
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9.5.8.1 ZEFE{AIRM (TR 20-1/22/28-1,
TRE 20)

Fig. 11: ¥t

9.5.8.2 EHFAHH (TR 30-1/40-1,
TRE 30/40)

Fig. 12: M

32

HEIPRNLEE

+/- EHFEAHER TR

V' PR |

v BREESREIRED. SBESEE, HITAUASRER.

1R KPR E TIFamE L.
vy 1 SGFERIRIR | G SRR IR R | MURIERERME, G
TEREEE,

2. BElESIFFES, PILEEREIRNE |
3. MEAENRSATWETFEN R
4 FTHIZNESE (+/-) .
5. fEfirr s, HEdL TR .
6. BT IFN R
= TENBUEH : TIENRPIEEER.
=> TENEIES (Be) : EANFRIEN .

= TENRELBEER  HPAEK, VMBS ER ) ETRETIESI
%, WRMSKAELBINTF 2:1, FBLATIRERIMHMZE ST, FHATHORHFE 4
BREBEXOE., NEFREGKENHTD, N@EEFRSED !
= TENRTERERE  BANEFIRSES !
7. EFTEDIEES, FEAFLEEL.
8. BITIRHEZEE (+/-) FIFFFLIENTIEN .
= ETMENITIEN REFHE |
9. JEEIBHEEE (+/-), ENFIBEHF, J|FTA. RAITEHLE : 8Nm
(5.9 ft-Ib) !
10. EFREXBASHETE - EASikaflexEETIRNEE,

L EEEDE
- EHEkHE
v PSR |
v IHERIREL AR, B,
L B HIERE TEAELL.
ML | EIDEBIAL | VBRI | | IBEREETE, AR
AR,
EERPES, DLBRAETS
MEAENABATRETIENR.
- FPHURHEE ().

FIEREEE (<) FTHF, HERLTAEN T
AR RAE. BERENBHEARTE, KRARES.

6. B TENIR :
= TENBUEH : TIENRPIEEFERA.
= THNEIES (BRE)  EAFRIENFR.

= TENREAAE/EHR  hPEK, TIRENSMR D StRETERN
K. WMFBSKAIELOINT 2:1, FBARTREBIAHIME ], S THUMFTE 4
BAEEXEE. MRB/BXEKANER, MWEHZFRSED !

= TENRHEZER : BNEF RS !
7. EEEIEE (), RANIEHW, TN, &RAFTEHRE : 8 Nm (5.9 ft-b) !
8. WIRAEEE (+) RITTFLENTAEN BT

= ETMERI TN BEREANHE !
9. B EIRIEE (+), BNFEHIF, F|FITA. &AITEHRE : 8 Nm (5.9 ft-b) !
10. EFRENABHENE - EMASkaflexFHIHENEE.

v B W N
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9.5.9

9.6

9.6.1

9.6.2

PN 2

HEETIF

BETHRREEART

SEVFITIRLELENS TIF

PRI

KIEFIQE T HIEBHRIZRATRIAESL -
~ ShikkhA&

- RN T RSN

> IZhER

> Mt

~> O fZE

- GEEEL

> IR

ERRERAEIRTIARIEMT, WEERIMRIEIESET. KIEREFENERNAI4E
[T,

B4
=9

BRNESHZGER !
UEHERI H TTHEE ARSI, FAERIGERN |
. MEPEE |

FHOR4EER], DIUHE THIBIHRSRM -
> FHEFIPER | BT TENE.
— & [HIPE2% S1 (uvex 1 sport S1)
— BHREE : 4X62C (uvex C500)
— PB4 : uvexskyguard NT
BREEERIEENMCIES I ABRIPEE P 8] — &,
- MR ENESSEFES.
- BHERMNIMERE.
> TERE :
— &%, REATENX R,
- TEFEERERE.
- BRPEE, WHIEEREFREE.

Al L IR SR I IR R R | | RS ERIEREE,
AR RBTEARERBFERBARTIHAIEETE,

S TAERIRM -

> WERGHIENTURE, ZZIHTIE !
> WINEHR O 2B, EHBAFFTHIERE |
> EEMRLG AT R |

> ERRRIERZES !

P R —MRTHIRRE. B AR IR -
> RIAIERRETA
> HURIEIEFIL

W HRIRSTERE |
RARERAE T

A h R RIS L4 BEMARR  (ELAN Loctite 243) SEILRAIEM SIS, MEMDERK
B, XMPIEARNMSRD. NRIBEPIZINTTF, DTG EZELINAEI KLY
300 °C (572 °F), IFENEHEE SEME,

WU SRARBIHA

HURARE TSI E R D Nord-Lock HBZEHI X IR EMIBL. IR SRR MHIETT
BT R ESKI;,

- BHZRER

- BRI E S,
- BEHIZE,

- BRI AER.

223 N3 EiAE Wilo-Flumen OPTI-TR 20-1, 22, 28-1, 30-1, 40-1, Wilo-Flumen EXCEL-TRE 20, 30, 40 33



9.6.3  FHUMBHEE

Fig. 13: EHRIZNER

9.6.4  EIRAMNMEE

Fig. 14: EHRAMEE

34

LIPS
1 12hEER
2 IEFERETEES N NAERINEE
3 G
4 V2=

v B BREREH B E R LRE L,
v TEEHML.
1LTHZIEREEREFREITT, I8 | ERAGERNHE TESLEIRRER.

2. NDHIRIZRER B EIR TR, /vy ! XEHHEHEESABLTEERS.
B SRU A S BIER—EaT | MRS TIRIERET, SRBNMEE
R, —BEVMEIHAS, BHERRPRSRL.

3. JREMFRAEAEB S,

4 NDHENFTIRRER, BEIEA.

5. RRZMIMABURIATEN 7 Aigie £, B EEE, TP,
6. IPRIBIEREERE. RAITEHE : MR,

7. BFEDERE, NEREE.

> BHEREMTE., NERHTAENRTHE, LEITNE.

i

MRS - BE

UL : X3

BHTH

v B BREREF B RLRE L,

v TEERL

V' BHEEE R ARRATH

v BIFTIIEE.

1. M EERT R,

2. NS _ESR T AU S ROSREAIEL .

3. NFRAREREE P E MR S B A FE R LN L3R T,
4 EEHANEERANBIRIER. B | ORMIRR, BRAZTFRSE !
5

6

& W N =

AERERRK N ERKSCTRT B, vl | PR ERHECHAEE BB !

AEBZETE, BUMEHEEIIENTARER, b ! EANTRER
REGR, WREANNHHAR, NHSER, ZEMTEREERIME

1
RS R SR E T L.
OB SRS E RN MEN.
. RIRIRNEE.
> HUMESERTE, MBEHTAEPRTH,

O 0
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HEIPFNLEE
9.6.5  FERHIZE
1l D]EES
2 4 FEIEMEL - S RiRte, BE.
3 BLE=
4 FA T HFRN R BB 45 AR

Fig. 15: ERA158

N

ERHE L,

8. AR EEBIUA= L.
9. BEBEER AiEE L.
1047 R AIRE, SAITEHE « MR,

11 R B S P B 4 S 58
12 R B - RO —

13. 2=

A& B 5,

. AEBEREE.
MNRE, ThiZ.

INAIRE

v BRSEREHERE RSRE L,
v BHEXE, FIBURFIE R,
v TEEML
1. FTFFERS %2,
. IAFFF IR A AiEE,

- MRS EiR TR,
. MEBHLSEZ FHR LA,
EEEIES LS
- MHZE R < A UEAS FHR N A 42.
BB LLTAROATE S IR L.

. PRATIARY. EEEMRIE.

Ity D REFFEBGTE !

14 RENAEHERE (ELa0fEA Sikaflex)

> HZEEHRSTEE,

9.6.6  FEiRhETIEAIELE

1
2
3
A

FAT BRI R BB 45 58
£
S E

4 FEER : AR,
v BipkeR EMTE R L.

v R ARITIEL !

v TEEHML.

1. $TFFeRss
2. IAFFF R < Mg,
3. WA FHR TRE.,
4 2 THEAR : WIS LT B R ST oh,

5. BRI 7 A iBtE,
6. K< AEEIE R NI IEES.

Fig. 16: HEEZ 3 AIEER

7.2T1EANR :

8. REBEEE AL,

=]
T'J’fg:/\

10. 1R BB S PUAE B 4 S 58

28, ENLiRELERLL.

AR, SAITREAE
. AEBEEE, vl ! RNEITEBSITEE !

- HFEBE= SR BINE R,
- EHREBIUE= ERKIL, BEEREL.

B, AR

AR EESENM | IBRRA G S E R A !
Rt S RTE e L,

TLRf3R.

11 R RBEG « IRERBEIZR — NI, T,
12. ZEHA GRS,
> FELREHRSTEE.
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36

IS, REMERRTTE

W, REMARRITE

e
A RN A B ER !
= HEM AR RS TEXIEAEE. B2 ArE |

- FRCHEBITEX,
- TEXIETLAFEN T R EEiEeR.
- MEANFENTAEXLS, MIZEIKEABI S,

HME : BT B
1. BRERERITESE S 4/ SE & 4 T RE/NT IR R,
= THT B TIOEZEEBN, VERHITER,
2. BB RIP A R E SR R AT R 2R At
= THT I AGREZEENEIERE, VERH#HITHR.
= ?iﬂk?gEELI&&?-?EUK%MEE%%EE'IM%?F%?&*DI&’EE%%E#&@QE, EX=i
IR,
= WOERRERRNZEE, VENESIRREIVMEE.
3. BEEGRIRE (ER) B (BURTELE) .
=> SOBE - NIMESTTR, f1E/EHE RS EIRESRE XA
W - mEREME, R BLRP
1. BRI RIEEER.
> LB TIEMAFHEEHHTIBE,
2. SBERSHSBHE.
= TR IBEITHNERBMANBEEE. BREMEERE.
3. B REME,
> ZHE B THEELF TS,
4 BRIz BBEER K.
= THETIBTHOEZSBEMANBEE. BREMEERE.
5. TEFE A a1 1R,
=> ZHE B TIEIEEL.
6. IHESHSBFE,
= JHEBREIVIRES.
= BTG EREE.
7. AR EET S,
> KMEIREHE.
=> BRAREFARSER.
I : SEEIET, BRATINEEFSH
1. PRREERIE R,
= HERER.
= MBEERE.
2. [EEE A IR,
= THER B TR,
3. IZHER B EIRTR,
= WOERER, VENER,
4. L EME.
=> ZHE B THREELHHTIELE.
ME : MESRETARE BREX
1 ARFINIRR.
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11

12
121

12.2

12.3

13
13.1

&

ERLE
AL

bikialils

W AT RSB F 7 mAYE

XER

Bt
frEEE

A

wt

= MERFREENRE.
= WEIREME, SEEFRSER.
2. IRRERIEE,
= B EBIERANIHE S,
=> B ERE.
3. L RAME,
= THZ B THEREFHITELE.
4. TEFSTT IR,
= THZ B TIEIEEL,
5. IRheR A BT SR,
= MEIFER, LENTR,
6. EBHLHHAER.
= BARZFPIRSED ; Bk H2.
H SIS HER 7%
éﬂ%ﬁﬁﬁﬁiﬁ?ﬁiﬂ%ﬁ?ﬁ%%é, BRATPRSEN. BEPIRSEN TR ™ RHE
- @ iR PR A AE B
- REHIIA.
> B[ HEEHEE,

WRMEFFIRSEN NRESIEERK, AESTERR | RSB IEI RS

B,
BEERPRSEIWES. AT EER, BRERHINTEER FREFIS
FEmS. REZARZENF] !

TN BT RER — M ESRART, FRESHITIESRFLE.
FURIPHFROIURIE L I TRVE R RFLE.

BAEEFCENERERX LR, ERENEEE, RIPALRE.

RIHEREFERIREFLE !
FERREM, ZIFSKIGTE . BB R, ENERRE, BX8Y
BSMBF T mMHEAEEIREFLE.

ERRAELE. EWAIEFLERXIB- @Y, BEEUTILA
- XEFRREERA T TINRT BIRSIAMERLIR IR,
> FELHIITAOME !

BRENTEFLENER, BEELUMMK, SKIEMLIRGIRZSENIEE R
248, X TEWANFMRERIES I www.wilo-recycling.com,

A2/AL TNEEIERS
YRLY FFEHE
Nm
M5 55 0.56 4
M6 7.5 0.76 5.5
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13.2

133

13.3.1

38

EZIigs BT
WAL

RFHRIAERIRFFERIRIR

(hies

A2/AL TNEEMIRHS
9By B

Nm
M8 18.5 1.89 13.5
M10 37 3.77 27.5
M12 57 5.81 42
M16 135 13.77 100
M20 230 23.45 170
M24 285 29.06 210
Mm27 415 4231 306
M30 565 57.61 417

GASRMER Nord-Lock $2ETHISERE, T EHMIRS 10 % !

BN A SET4MS2REE (1BSF IEC 60034-17 FRfE) BT, tNBREHiE e ERd
415V/50 Hz 3% 480 V/60 Hz, 15 &5 BEFIRSER. BHTSRIEKESSEBEVIENIN
&, EILEVAEEhRN S B EEESINERTE R 10% £ 4. RTINS &
TE KRR, FISTHEREEIRK 10%. SER%HHEReE A LUES =X
WK, TSNES AN ES AE B ILAL |

IRIZERNANE AN A TR E. 1REE, BHSEERMETTEENIERA
SEMBARE) (Tfksh. HIRMZBEDNEIR) . SNFIRER SRR EEE
FHF, ERRIERTN, SBANIRESERT BTEFRR.

AR BTN, SERE TR RAHERZ (Uf FHERZE) /Y
RE | U FHEMAMRTENRR T EIEMNR (50Hz 3 60 Hz) BY, HittiimeRERE
R ERAINER R, HETMREFIERE NI - ZMBHIE
TELEEERNR. H#TEMRREN, B IR R RIZFIREA,

MR SITERENEIT, EVSNAEERR T, TSGR IRRE R T

#

- 85T IEC 60034-25 FREMERNT BEWREN EFHEERE. VBT HIE
T ER.

- RETSRZERIBORSER,

> MNEARZHERIFGELEWE, FERIMNBIGTHEEER.

THNSE ISR R R D S E B T

> THANTHBLEA RIRRVEL B (MBHEMRIME) .
- MR, ETAINEH B 8 B e SRYE .

- ERERFRAYEL B,

pIS
- EHETHIRR/ &SRR

— RHEDHL - 30 Hz EFIEIMZR (50 Hz BX 60 Hz)

— JKWEERH : 30 Hz EEISEARE HIEERIRSINER

AR MRARIEK, BERREFRSER !

> IR SREGRAMENER XAMIIERE (EFETME. ERIEKGE) .
- RSB A RVEIE IR S AE HE,
> EEWERENPTC FRER,

AETFANBERIFEMER R TR SIEXER. 8 TEARELIIT R
AETRE. FETERTREHRINERIRFES !

EREESERERN, HiRE Lo MER TR
> HERINERIFTRIRR
- BIRER
> INERS (BURTIMENA)
MRINEHMIER, KEF MR EZEHAERS.,
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Bt 2h-chs|

1332 WPER LA T T AR SR

> FIRINT (ATEX)
- Explosionproof (FM)
- Flameproof enclosures (CSA-EX)

ATREIRERE, BNEVEE—RERGRE (BHIRRERERE) . It
SNFRERHITREIRAT (NEIEERER) .
13.3.3 HMEAS
MR IF ]
S ESTERTEIRIEMEDIEIT
> RRAH

> P2, IXKFI2X
B TEE o XER !

FM IAE
B EE AT BTERIEMEFIEIT
- BAIPELR : Explosionproof

- ZE3I : Class|, Division 1

TR WNRIRYE Division 1 2%, NE SLVFTE Class |, Division 2 %2,
CSA BRIBINIE
MR ESTERTERIENEDIEIT
- BHIFELR - Explosion-proof
> 25l : Class 1, Division1

ek
A fREB SR LMK !
PATERSIEIRTZAERE, SREBEBIEER !
- BRAWEBTHRFMITESEL !
< ESTHHIEIE !

- IRAERERIFR LN R SR ST S&E . MRUITDEERIFINEN
e, MTEREHATRIAMENIINT (755 DIN EN 60079-0 fEMERIBIIRER)
AT | INNEST, BRIFRSEERRR | A THETHT 1B THIT.

> BT BRI DM SIEIRE, ©IEER— P ARZEEE (Fbal Ex-i 4k8
22 XR-4...) .

> BEAZEZANFET £10 %,

PR B K 2R FTRER AR T IR B %

o w ~N ©0 (=] w o w
o~ o’ o~ o~ () o < o
= N g = g N = D
L e
o &5 o o o & o &

EALAe ) ) - ) - _ _ _

EHE (IMEPETOEEBR) 0 0 0 0 0 0 o o

BEBATEXFHIEIAIE

Esed - RERIZRE o 0 o o ) o 0 0

sl - RERATIRHZEE

EBFM/CSARRIRIANIE

VISR « RERGIEE . . . . . . . .

Bilsd - RERATIRGRE 0 o o 0 o o 0 o
Bl
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Wk

- = "OJRE, o=TH[i, -=7*xAC
13.3.4.1 BYSGAEGEEE

ek

BT RS EURIEXS !

MFRmEIRHRERLER, FIac TERNIRMmS | RFE | REIREIRE D
TEE—NFHERYERE. IR, BYURE LAFNERE !

NTRENT AR, BRAERSHERMRE. HEVLIRRFABTE, &
BRNCRE RTINS AR
> mERGEEE (1aEORE) -
PREIRMREZ R, BT ERYENRERNIT RKHERE !
> mEETERENRGERE (2 RERK) -
RENCRRACRER, PIRGET BoIERVIREHIT—RAXHEE. 2SR
FmER, GIEIERRENIT —RKKHAERE !
b | SRSSBENBIF | BHERN, ERETMERRATT RIAENFF
XE{FRiE !

BT R
> B —MENABEREENEES . BIERCM-MSS" 4B 23,
EERHE - &K 250V(AC), 2.5A, cosp=1
- B —MPNAAEESEEPTCERES, BIUER CM-MSS"4fE23.
> WNRBATNZ, B REEEES S5Safe Torque Off (STO)MEE, X RITEREMHT

ERIERH,

13.3.4.2 BEHEGEEKE (SMEBENR) - BT —MNMAEPBRAERTENZE BB s R INBI VR Bk | ZINE
FA“XR-4.." 4R EB 2],
EME 30 kQ.

> EEY BT AL BRI |

TAHERAIE Pl R R

ELETHMRK/REINE

— REHEB : 30 Hz ZEIESHZE (50 Hz 3% 60 Hz)

— KEZEEW : 30 Hz ERIE4RME HIEFE RSN
AR ! RSSNERHEKTF 50Hz !

> B/NFFRENER : 4 kHz

> BRinT e KT BE : 1350V

- TERESMEER - R ASEBRRA 1.5 &

> BREKIHAME : 60s

> HRERNA : RKRISEm&SEBEEMAIER (Fbaivve+)
AR KR (AR R AT RE I A4k !

> IR SHBERAMNE R XMINENRE (EFTIMeE. BRESE) .

- V7B B REIE B SEE R,

> ATEEISEE BN B HRERESIRIEE (WEES PTC ERES) .«

- MNEMERERIFICH T4/T3, NEA 73 K3,

13.3.4.3 7ELNZ LEIT

1335 {E1T

ekt
ERARIRSINERHT 2R P RES | R IRNEXIS !
BRIFSEEmRI | BERIFMEN R REERM M B RIR AR RS,

BIEBRIEEREEE TR,
BTEBRIETNEN R R F S RS RIS,
RGBSR RS AR SRR L AR 1R AR,

BT RERERE !

MRIEDIN EN 50495 tfE, KF2 FEEBERXF B SIL1ELEEE, MBABHFLIM
RE|EREIE.,

NN N2
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13.3.6  (EIPFNLHEE

13.3.6.1 BEFRMEKRE

13.3.6.2 FEHRIRLAEL
13.3.6.3 EHENHZRE

B 2h-chis|

> RIEHITIRTE.
> ARITAZEMIREIRB RS H A RSTTE,
> FERFNIEET RAE/ELR, RERBEFFREMITSERITEL. Tr
F#ZBB DIN EN 60079-1 FREESR 1 F13R 2 BHUEEFH TS,
> iﬁ?ﬂ%ﬁ?é?@‘éiﬂ%ﬁ%ﬂ, RIEEKRZREFRIAT] 600 N/mm?2 (38.85 K ME-
BT2),

REEERRN, REFREFTAERE, B ARIEEK | BEARFEITEH
BRaSEURIE !

{EEFURRRY, FRRAIBIL 2 mm (0.08in) |
PRE RS |
FRE RS
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1.2

13

1.4

2.1

4y

General information
About these instructions

Copyright

Subject to change

Exclusion from warranty and liab-

ility

Safety

Identification of safety instruc-
tions

General information

These instructions form part of the product. Compliance with the instructions is essen-
tial for correct handling and use:

- Read the instructions carefully before all activities.

-~ Keep the instructions in an accessible place at all times.

- Observe all product specifications.

-~ Observe the markings on the product.

The language of the original operating instructions is German. All other languages of
these instructions are translations of the original operating instructions.

These installation and operating instructions have been copyrighted by Wilo. Content
of any kind must not be reproduced, distributed or used by unauthorised persons for
purposes of competition and shared with others.

Wilo shall reserve the right to change the listed data without notice and shall not be li-
able for technical inaccuracies and/or omissions. The illustrations used may differ from
the original and are intended as an example representation of the device.

Wilo shall specifically not assume any warranty or liability in the following cases:
- Inadequate configuration due to inadequate or incorrect instructions by the operator
or the client

Non-compliance with these instructions

Improper use

Incorrect storage or transport

Incorrect installation or dismantling

Insufficient maintenance

Unauthorised repairs

Inadequate construction site

Chemical, electrical or electrochemical influences

Wear

N R N N A N N N2

This section contains basic information about the individual stages in the life cycle of
the pump. Failure to observe this information leads to:

-~ Danger to persons

-~ Danger to the environment

- Property damage

- Loss of claims for damages

These installation and operating instructions set out safety instructions for preventing

personal injury and damage to property. These safety instructions are shown differ-

ently:

- Safety instructions relating to personal injury start with a signal word, are preceded
by a corresponding symbol and are shaded in grey.

DANGER

Type and source of the danger!
Consequences of the danger and instructions for avoidance.

- Safety instructions relating to property damage start with a signal word and are dis-
played without a symbol.

CAUTION

Type and source of the danger!
Consequences or information.
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Safety m

Signal words
-~ DANGER!
Failure to observe the safety instructions will result in serious injuries or death!
- WARNING!
Failure to follow the instructions can lead to (serious) injuries!
— CAUTION!
Failure to follow the instructions can lead to property damage and a possible total
loss.
- NOTICE!
Useful information on handling the product

Markups
v Prerequisite
1. Work step/list
= Notice/instructions

» Result

Symbols
These instructions use the following symbols:

Danger of electric voltage

Danger of bacterial infection

Danger — explosive atmosphere

General warning symbol

Warning of cutting injuries

Warning of hot surfaces

Warning of high pressure

Warning of suspended loads

Personal protective equipment: wear a safety helmet

Personal protective equipment: wear foot protection

Personal protective equipment: wear hand protection

Personal protective equipment: wear safety harness

Personal protective equipment: wear mouth protection

DO0OOPPPEPP> >
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2.2

2.3

46

Personnel qualifications

Personal protective equipment

Safety

@ Personal protective equipment: wear safety goggles

Working alone is prohibited! A second person must be present.

@ Useful information

-~ Personnel have been instructed on locally applicable regulations governing accident
prevention.

-~ Personnel have read and understood the installation and operating instructions.

- Electrical work: qualified electrician
Person with appropriate technical training, knowledge and experience who can
identify and prevent electrical hazards.

- Installation/dismantling work: trained sewage technology professional
Fixation to different construction parts, lifting equipment, wastewater facility basics

- Maintenance work: trained sewage technology professional
Application/disposal of operating fluids used, basic engineering knowledge (installa-
tion/dismantling)

- Lifting work: trained specialist for the operation of lifting devices
Lifting equipment, lifting gear, attachment points

Children and persons with limited abilities

- Persons under the age of 16: Use of this product is prohibited.

- Persons under the age of 18: Supervise them during use of the product (supervisor)!

- Persons with limited physical, sensory or mental capacities: Use of this product is
prohibited!

The protective equipment specified is the minimum requirement. Observe the require-
ments of the work regulations.

Protective equipment: Transport, installation, removal and maintenance

- Safety shoes: Protection class S1 (uvex 1 sport S1)

- Protective gloves (EN 388): 4X42C (uvex C500)

- Safety helmet (EN 397): Conforms to standards, protection against lateral deforma-
tion (uvex pheos)
(If lifting equipment is used)

Protective equipment: Cleaning work
- Protective gloves (EN 1SO 374-1): 4X42C + Type A (uvex protector chemical
NK2725B)
- Safety goggles (EN 166): (uvex skyguard NT)
— Labelling frame: W 166 34 F CE
— Labelling disc: 0-0.0* W1 FKN CE
* Protection level according to EN 170 not relevant for this work.

- Breathing protection mask (EN 149): Half mask 3M series 6000 with filter 6055 A2

Article recommendations

The articles mentioned in brackets are recommendations. The articles can be replaced
with an identical article according to the mentioned labellings!

WILO SE 2021-10



2.4

2.5

2.6

2.7

Electrical work

Monitoring devices

Fluids hazardous to health

Transport

Safety m

- Electrical work must be carried out by a qualified electrician.

- Disconnect device from the mains and secure it against being switched on again
without authorisation.

- Observe applicable local regulations when connecting to the mains power supply.

- Comply with the requirements of the local energy supply company.

- Train personnel on how to make electrical connections.

- Train personnel on the options for switching off the device.

- Observe the technical information in these installation and operating instructions as
well as on the rating plate.

— Earth the device.

- Observe provisions for connection to the electrical switching system.

- Comply with the specifications on electro-magnetic compatibility when using elec-

tronic start-up controllers (e.g. soft starter or frequency converter). If required, take
special measures into account (e.g. shielded cables, filters, etc.).
- Replace defective connection cables. Contact customer service.

The following monitoring devices must be provided on-site:
Circuit breaker

The size and switching characteristics of the circuit breakers must conform to the rated
current of the connected product. Observe local regulations.

Motor protection switch

Make provision for an on-site motor protection switch for devices without a plug! The
minimum requirement is a thermal relay/motor protection switch with temperature
compensation, differential triggering and anti-reactivation device in accordance with
the local regulations. In case of sensitive mains, make provision for the installation on-
site of other protective equipment (e.g. overvoltage, undervoltage or phase failure re-
lay, etc.).

Residual-current device (RCD)

- Install a residual-current device (RCD) in accordance with the regulations of the local
energy supply company.

- If people can come into contact with the device and conductive fluids, install a re-
sidual-current device (RCD).

Hazardous germs form in sewage or in stagnant water. There is a danger of bacterial in-
fections!

-~ Wear protective equipment!

- Clean and disinfect the product thoroughly after removal!

= Inform all persons about the pumped fluid and the danger it poses!

N2

Locally applicable laws and regulations on work safety and accident prevention must
be complied with.

Demarcate and cordon off the working area.

Keep unauthorised persons away from the working area.

Always attach the lifting gear to the attachment points.

Ensure that the lifting gear is securely attached.

Observe packaging instructions:

— Impact-resistant

— Ensure that the product is properly fixed in place.

— Protect it against dust, oil and moisture.

N R N N2
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m Safety

2.8 Installing/dismantling - Wear a safety harness.

— Locally applicable laws and regulations on work safety and accident prevention must
be complied with.

- Demarcate and cordon off the working area.

- Keep working area free fromice.

- Remove objects lying around from the work area.

- Keep unauthorised persons away from the working area.

- If the weather conditions mean it is no longer possible to work safely, stop work.

- Work must always be carried out by two persons.

- When working at a height of more than 1 m (3 ft) above the ground, use scaffolding
with a safety harness.

- Ensure enclosed spaces have sufficient ventilation.

-~ Toxic or asphyxiating gases may build up in enclosed spaces or buildings. Observe
protective measures in accordance with work regulations, e.g. carry a gas detector
with you.

- If there is a risk of explosion, do not carry out welding work or work with electrical
devices.

- Disconnect device from the mains and secure it against being switched on again
without authorisation.

-~ All rotating parts must stop.

- Disinfect product.

2.9 During operation -> Demarcate and cordon off the working area.

—~ No persons are allowed in the working area during operation.

- Depending on the process, the product is activated and deactivated using separate
controls. The product may automatically be activated following power cuts.

~ If the motor emerges, the motor housing can heat up to above 40 °C (104 °F).

- Superior must be informed immediately of any faults or irregularities.

- The product must be switched off immediately if faults occur.

- Propeller must not crash into fixtures or walls. Observe defined clearances in accord-
ance with consulting documents.

—~ Observe required water immersion. If water level varies significantly, use level mon-
itoring.

- Sound-pressure level depends on several factors (installation, duty point, etc.).
Measure the current noise level under operating conditions. Wear hearing protection
at noise levels of 85 dB(A) and over. Demarcate the working area!

2.10 Maintenance tasks - Disconnect device from the mains and secure it against being switched on again

without authorisation.

Disinfect product.

Carry out maintenance work in a clean, dry and well-lit place.

Only carry out maintenance tasks described in these installation and operating in-

structions.

-~ Only original parts of the manufacturer may be used. The use of any non-original
parts releases the manufacturer from any liability.

-~ Collect any leakage of fluid and operating fluid immediately and dispose of it ac-
cording to the locally applicable guidelines.

N 2R\Z

211 Operating fluid The seal housing is filled with white oil.

Absorb leakages immediately.

If major leakages occur, contact customer service.

If the seal is defective, the oil enters the pumped fluid.

Skin contact: Rinse skin areas thoroughly with soap and water. If skin irritation oc-
curs, consult a doctor.

Contact with eyes: Remove the contact lenses. Rinse eye thoroughly with water. If
eye irritation occurs, consult a doctor.

NN

N2
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Transportation and storage m

2.12 Operator responsibilities - Provide installation and operating instructions in a language which the personnel can

understand.

- Make sure that the personnel have received the required training for the specified
work.

- Provide protective equipment. Ensure that the protective equipment is worn by per-
sonnel.

- Ensure that safety and information signs mounted on the device are always legible.

- Train the personnel on how the system operates.

- Fit dangerous components within the system with an on-site guard.

- Demarcate and cordon off the working area.

— Measure the noise level. At noise levels of 85 dB(A) and over, wear hearing protec-

tion. Demarcate the working area!

3 Transportation and storage
31 Delivery ~ After receiving the shipment, check it immediately for defects (damage, complete-
ness).
- Defects must be noted on the freight documentation.
- Defects must be notified to the transport company or the manufacturer on the day
of receipt of shipment.
- Subsequently notified defects can no longer be asserted.
3.2 Transport

NOTICE

@ Transporting mixers without attachment points
Mixers for ground and wall fixation have no in-built frame and therefore no attach-
ment point. Transport the mixer on the pallet to the installation site. Have one or
two persons position the mixer at the installation site. Bear in mind the weight of the
mixer!

-~ Wear protective equipment! Observe the work regulations.
— Protective gloves: 4X42C (uvex C500)
— Safety shoes: Protection class S1 (uvex 1 sport S1)

-~ Attach the mixer to the attachment point.

-~ Protect the connection cable against water ingress.

- Only remove the outer packaging at the site of use to ensure that the mixer is not
damaged during transport.

- Use tear-proof plastic sacks of sufficient size to package used mixers for transport
in a leak-proof manner.

Fig. 1: Attachment point
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3.3 Use of lifting equipment
3.4 Storage
50

Transportation and storage

If lifting equipment (lifting device, crane, chain hoist ...) is used, observe the following
points:
Wear a safety helmet according to EN 397!
Comply with local regulations on the use of lifting equipment.
The technically correct use of the lifting equipment is the operator’s responsibility!
Lifting gear
— Use legally specified and approved lifting gear.
— Select lifting gear based on the attachment point.
— Attach lifting gear to the attachment point according to local regulations.
- Lifting equipment
— Check it functions properly before use!
— Sufficient bearing capacity.
— Ensure stability during use.
- Lifting operation
— Do not jam the product when lifting and lowering it.
— Do not exceed the max. permissible bearing capacity!
— If necessary (e.g. blocked view), assign a second person to coordinate.
— No one should stand under suspended loads!
— Do not move loads over workplaces where persons are present!

N 2R NS

DANGER

Danger due to fluids which are hazardous to health!
Danger of bacterial infection!

« Disinfect the mixer after removal.

+ Observe the specifications of the work regulations.

WARNING

Risk of injury from sharp edges!

Sharp edges can form on the propeller blades. There is a danger of cuts and similar
injuries!

+ Wear protective gloves!

CAUTION

Total damage from to moisture ingress

Moisture ingress in the connection cable damages the connection cable and the
mixer! Never immerse the end of the connection cable in a fluid and firmly seal it
during storage.

-~ Securely position the mixer horizontally on a firm bearing surface.

Secure the mixer against falling over and slipping.

- Do not set the mixer down on the propeller. In the case of larger propeller diameters,
ensure an appropriate platform is provided.
CAUTION! Material damage! Propeller and shaft can be damaged.

- Store the mixer for a maximum of one year. Contact customer service before storing
the device for more than one year.

- Storage conditions:
— Maximum: -15 to +60 °C (5 to 140 °F), max. humidity: 90 %, non-condensing.
— Recommended: 5to 25 °C (41 to 77 °F), relative humidity: 40 to 50 %.
— Protect the mixer from direct exposure to sunlight. Extreme heat can cause dam-

age!

-~ Do not store the mixer in rooms in which welding work is carried out. The resulting
gases or radiation can corrode the elastomer parts and coatings.

- Protect the connection cable against kinking and damage. Maintain a constant bend
radius!

~ Turn the propeller at reqular intervals (twice a year). This prevents the bearings from
jamming and renews the lubrication film on the mechanical seal. NOTICE! Wear pro-
tective gloves!

N2
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4 Application/use

4.1 Intended use

4.2 Improper use

5 Product description
5.1 Construction

Fig. 2: Overview of the submersible mixer

5.1.1 Motor

Application/use m

For suspension and homogenisation in commercial areas of:
-~ Process sewage

- Sewage containing faeces

- Wastewater (with small amounts of sand and gravel)

Comply with the specific dimensioning based on the operator requirements. Any other
use deviating from this is regarded as non-compliant with the intended use.

The mixers must not be used in:

- Drinking water

—~ Non-Newtonian fluids

- Severely contaminated fluids containing hard components such as stone, wood,
metals, etc.

- Highly flammable and explosive fluids in pure form

The submersible mixer consists of the following main components:

1 Connection cable

Seal housing

Propeller

Pencil electrode (optional)
Motor

Frame for lowering device

N o v & W N

Attachment point

Wilo-Flumen OPTI-TR...

Surface-cooled submersible motor in three-phase current design with permanently
lubricated und large-size rolling bearings. The motor winding is equipped with temper-
ature monitoring. The motor heat is given off directly to the surrounding fluid via the
motor housing. The connection cable is designed for heavy mechanical loads, sealed
water pressure-tight against the fluid and is sealed longitudinally watertight. The con-
nection cable has bare cable ends and is 10 m (33 ft) long as standard.

Wilo-Flumen EXCEL-TRE ...

Surface-cooled submersible motor in three-phase current design with permanently
lubricated und large-size rolling bearings. The motor winding is equipped with temper-
ature monitoring. The motor heat is given off directly to the surrounding fluid via the
motor housing. The connection cable is designed for heavy mechanical loads, sealed
water pressure-tight against the fluid and is sealed longitudinally watertight. The con-
nection cable has bare cable ends and is 10 m (33 ft) long as standard.

The submersible motor meets the IE3 motor efficiency class (according to
IEC 60034-30).

Technical data

Operating mode, immersed S1
Operating mode, non-immersed -

Fluid temperature 3..40°C(37..104°F)
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m Product description

Max. immersion depth 20 m (66 ft)
Protection class IP68
Insulation class H

Max. switching frequency 15/h

512 Seal Large-volume sealing chamber with double shaft sealing. The sealing chamber is filled

with white oil and absorbs the leakage from the seal on the fluid side. A corrosion- and
wear-resistant mechanical seal is used on the fluid side. The seal on the motor side in-
volves either a rotary shaft seal or a mechanical seal.

5.1.3 Propeller

2- or 3-bladed propeller made of solid material with a nominal propeller diameter of
200 mm to 400 mm. Clogging-free propeller geometry design made possible by back-
ward-curved incoming flow edge.

OPTI-TR 20-1
EXCEL-TRE 20 ...
OPTI-TR 22
OPTI-TR 28-1
OPTI-TR 30-1...
EXCEL-TRE 30 ...
OPTI-TR 40-1 ...
EXCEL-TRE 40 ...

Nominal diameter in mm (in) 200 200 220 280 300 300 400 400
(8) (8) (8.5) (11) (11.5) (11.5) (16) (16)
Number of blades 3 3 3 2 3 3 3 3

5.1.4 Materials

EXCEL-TRE 40 ...

o . o
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Motor housing
EN-GJL-250 (ASTM A48 Class 35/40B) - - . . . . . .

1.4408 . . - - - - - -
(ASTM A 351)

Seal housing

1.4408 . . . . . . . .
(ASTM A 351)

Seal, on the fluid side

Sic/sic .
Seal, on the motor side

NBR (nitrile) - - . - . . . .
Sic/sic . . - . - - - -
Propeller

1.4408 . . . . . . . .
(ASTM A 351)

= standard, — = not available

5.2 Monitoring devices . . o . . . . .
9 Overview of possible monitoring devices for submersible mixers without Ex rating:
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Motor compartment o o - o - - - -
Motor compartment/sealing chamber - - o - o o o 0
Sealing chamber (external pencil electrode) o ) ) o ) o o 0
Motor winding: Temperature limiter . . . . . . . .
Motor winding: Temperature controller and 0 0 0 0 0 0 0 0
limiter
Key

- =not possible, o = optional, « = standard

Overview of possible monitoring devices for submersible mixers with Ex rating:

(=] O. o
(o] M =
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o o o
0 0 0
- . | o |
w wl [11]
@) o O
x x x
w wl wl
Motor compartment 0 0 - 0 - - - -
Sealing chamber (external pencil electrode) 0 o o 0 o 0 o o
With ATEX approval
Motor winding: Temperature limiter 0 0 0 0 0 0 o o
Motor winding: Temperature controller and . . . . . . . .
limiter
With FM-/CSA-Ex rating
Motor winding: Temperature limiter . . . . . . . .
Motor winding: Temperature controller and o o o 0 o o o o
limiter
Key

— = not possible, o = optional, « = standard
All the monitoring devices fitted must always be connected!

Monitoring of motor compartment

The motor compartment monitoring protects the motor winding from short-circuits.
The moisture is measured by an electrode.

Monitoring the motor compartment and sealing chamber

The motor compartment monitoring protects the motor winding from short-circuits.
Sealing chamber control detects fluid ingress through the mechanical seal on the fluid
side. In each case, the humidity is recorded by an electrode in the motor compartment
and sealing chamber.

NOTICE! The Ex version does not feature this monitoring unit!

Motor winding monitoring

Thermal motor monitoring protects the motor winding from overheating. A temper-
ature limiter with a bimetallic strip is fitted as standard. Once the activation temper-
ature has been reached, deactivation with reactivation lock must take place.

Optionally, the temperature can also be measured using a PTC sensor. Thermal motor
monitoring can also be designed as temperature control. This allows two temperatures
to be measured. Once the low activation temperature has been reached, an automatic
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5.3 Operation with frequency con-
verter

5.4 Operation in an explosive atmo-
sphere

Approval according to

Product description

reactivation can be initiated after the motor has cooled down. The unit is forced to de-
activate with reactivation lock once the high activation temperature has been reached.

External monitoring of the sealing chamber

The sealing chamber can be equipped with an external pencil electrode. The electrode
registers fluid ingress through the mechanical seal on the fluid side. An alarm or deac-
tivation of the pump can therefore take place by pump control.

Operation on the frequency converter is permitted. Refer to the appendix for the relev-
ant requirements!

s * o : S
7 N i i M iy s
(=] w o~ 0 (= w (=] w
~N " ~ ~N (o o & [
x = o« > I = P =
0 o T o o o i o
e o e e e () e (®)
o o o o o
o i o o o A o n
ATEX o o o o o ¢} o o
FM o o o o o ¢} o o
CSA-Ex 0 - o 0 o - 0 -
Legend
— = not available/possible, o = optional, » = standard
For use in explosive atmospheres, the mixer must be marked as follows on the rating
plate:
-~ “Ex” symbol of the corresponding approval
- Ex classification
For the relevant requirements, refer to the explosion protection chapter in the ap-
pendix of these installation and operating instructions!
ATEX approval
The mixers are suitable for operation in potentially explosive atmospheres:
—~ Device group: Il
-~ Category: 2, zone 1 and zone 2
Mixers must not be used in zone 0!
FM approval
The mixers are suitable for operation in potentially explosive atmospheres:
-~ Protection class: Explosionproof
- Category: Class |, Division 1
Notice: If the cabling is carried out according to Division 1, installation in Class I, Di-
vision 2 is also permitted.
5.5 Rating plate S . o . .
gp The following is an overview of the abbreviations and associated data on the rating
plate:
Rating plate Value
designation
P-Typ Mixer type
M-Typ Motor type
S/N Serial number
MFY Date of manufacture*
Speed
T Max. fluid temperature
IP Protection class
g Rated current
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Rating plate Value
designation

s Starting current

IS Rated current at service factor
P, Rated power

u Rated voltage

f Frequency

Cos @ Motor efficiency

SF Service factor

OT; Operating mode: immersed
OT, Operating mode: non-immersed
AT Starting mode

m Weight

*The date of manufacture is stated in accordance with 1ISO 8601: JJJJWww
~ JJJJ =year

- W = abbreviation for week

- ww = calendar week

5.6 Type key
Wilo-Flumen OPTI-TR ...
Example: Wilo-Flumen OPTI-TR 30-1.145-4/16Ex S17

Flumen Submersible mixer, horizontal

OPTI-TR Series: Mixer with standard asynchronous motor

30 x10 = nominal propeller diameter in mm

1 Model

145 Rated propeller speed in rpm

4 Number of poles

16 x10 = stator pack length in mm

Ex Ex-rated

S17 Propeller code for special propeller (omitted for standard pro-
peller)

Wilo-Flumen EXCEL-TRE ...

Example: Wilo-Flumen EXCEL-TRE 30.145-4/16Ex S17

Flumen Submersible mixer, horizontal
EXCEL-TRE Series: Mixer with IE3 asynchronous motor
30 x10 = nominal propeller diameter in mm
145 Rated propeller speed in rpm
4 Number of poles
16 x10 = stator pack length in mm
Ex Ex-rated
S17 Propeller code for special propeller (omitted for standard pro-
peller)
5.7 Scope of delivery - Submersible mixer with attached propeller and connection cable
—~ Accessories attached, depending on the installation type
- Installation and operating instructions
5.8 Accessories Mounting bracket for wall and floor fixation

Lowering device

Auxiliary lifting device

Cable bollard to secure the hoist cable
Adjustable stop

Additional rope anchoring

Fixation sets with anchor bolts

N R N N 2
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6.1

6.2

6.3

6.4

56

Installation and electrical con-

nection
Personnel qualifications

Operator responsibilities

Installation types

Installation

Installation and electrical connection

- Electrical work: qualified electrician

Person with appropriate technical training, knowledge and experience who can

identify and prevent electrical hazards.

- Installation/dismantling work: trained sewage technology professional
Fixation to different construction parts, lifting equipment, wastewater facility basics

- Lifting work: trained specialist for the operation of lifting devices
Lifting equipment, lifting gear, attachment points

N2

sonnel.
- Demarcate the working area.
Keep unauthorised persons away from the working area.

N2

Observe locally applicable accident prevention and safety regulations.
Observe all regulations for working with heavy loads and under suspended loads.
Provide protective equipment. Ensure that the protective equipment is worn by per-

~ If the weather conditions (e.g. ice formation, strong wind) mean it is no longer pos-

sible to work safely, stop work.

- Observe local sewage technology regulations for the operation of sewage systems.

- Structural components and foundations must be of sufficient stability in order to al-
low the device to be fixed in a secure and functional manner. The operator is re-
sponsible for the provision and suitability of the structural component/foundation!

- Check that the available consulting documents (installation plans, installation loca-

tion, inflow conditions) are complete and accurate.

- Stationary ground and wall fixation
— Flexible installation with lowering device

NOTICE! Vertical installation between -90° and +90° may be possible depending on

the system. For such installations, contact customer service!

DANGER
Danger due to fluids hazardous to health during installation!

Ensure that the installation site is clean and disinfected during installation. If contact
with fluids that are hazardous to health is possible, observe the following points:

« Wear protective equipment:
= sealed safety goggles
= mouth protection
= protective gloves

+ Wipe up drips immediately.

+ Observe the specifications of the work regulations.

DANGER

Risk of fatal injury due to dangerous lone working practices!

Work in chambers and narrow rooms as well as work involving risk of falling are dan-

gerous work. Such work may not be carried out autonomously!

+ Only carry out work with another person!
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6.4.1

Maintenance tasks

In

stallation and electrical connection m

CAUTION
Material damage due to incorrect fixation
Defective fixation may limit the functionality of the mixer or damage it.

« If the mixer is fixed to a concrete structure, use anchor bolts for fixation. Follow the
manufacturer’s installation instructions! Temperature specifications and hardening
periods must be strictly observed.

+ If the mixer is fixed to a steel structure, ensure that the structure is sufficiently
strong. Use fixation materials with sufficient strength!
Use suitable materials to avoid electrochemical corrosion!

+ Tighten all screwed connections. Observe torque specifications.

-~ Wear protective equipment! Observe the work regulations.

— Protective gloves: 4X42C (uvex C500)

— Safety shoes: Protection class S1 (uvex 1 sport S1)

— Wear a safety harness.

— Safety helmet: EN 397 Conforms to standards, protection against lateral deform-
ation (uvex pheos)
(When using lifting equipment)

— Prepare the installation site:

N R AR

N2

9

— Clean, free of coarse solids

— Dry

— Frost-free

— Disinfected

Work must always be carried out by two persons.

Demarcate the working area.

Keep unauthorised persons away from the working area.

From a working height of more than 1 m (3 ft) above the ground, use scaffolding

with a safety harness.

Toxic or asphyxiating gases may build up during work:

— Observe protective measures in accordance with work regulations (gas measure-
ment, carry a gas detector with you).

— Ensure adequate ventilation.

— If toxic or asphyxiating gases accumulate, leave the workplace immediately!

Install lifting equipment: even surface, clean, firm base. Warehouse and installation

location must be easily accessible.

Attach chain or wire rope to handle/attachment point with a shackle. Only use lifting

gear that has been technically approved.

Do not stay within the swivel range of the hoisting gear.

All connection cables must be laid properly. The connection cables must not pose

any risk (i.e. tripping, damage during operation). Check whether the cable cross-sec-

tion and the cable length are sufficient for the selected installation type.

Observe minimum clearances to walls and any fixtures.

After a storage period of more than 12 months, carry out the following maintenance

ta
S

9

sks before installation:
Rotate propeller.
See section “Rotating the propeller [ 71]".

Seal housing oil change.
See section “Oil change [P 73]".
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m Installation and electrical connection

6.4.2 Wall fixation

In the case of wall fixation, the mixer is mounted directly on the basin wall. Lay the con-
nection cable against the basin wall and lead it upwards.

v Operating space/installation location is prepared for the installation. Defined clear-
ances to fixtures and basin walls are kept in accordance with the consulting docu-
ments.

v’ Mixer is not connected to the mains.

v’ For installation at heights over 1 m, use scaffolding with a safety harness.

1. Have 2 persons position the mixer against the basin wall and mark the fixation
holes.

2. Set the mixer down outside of the working area.

3. Drill fixation holes and insert anchor bolts. NOTICE! Follow the manufacturer’s in-
stallation instructions!

4. Once the anchor bolts have hardened in place, have 2 persons place the mixer on
Fig. 3: Wall fixation the anchor bolts and fix in place with fixation material.

5. Fix the mixer firmly against the basin wall. NOTICE! Follow the manufacturer’s in-
stallation instructions!

6. Lay the connection cable against the basin wall so that it is slightly taut. CAU-
TION! If the connection cable leads over the edge of the basin, beware of po-
tential abrasion. Sharp edges may damage the connection cable. Bevel the basin
edge if necessary!

7. Apply corrosion protection (e.g. Sikaflex): Fill the slotted holes on the motor flange
up to the washer.

» Mixer is installed. Make the electrical connection.

In the case of ground installation, the mixer is fixed directly to the floor of the basin us-
ing a mounting bracket. CAUTION! If the mixer is ordered for ground installation, the
mounting bracket comes pre-assembled. If the mixer is delivered without a mount-
ing bracket, order the appropriate mounting bracket from customer service! Lay the
connection cable along the basin floor and upwards up the basin wall.

v Operating space/installation location is prepared for the installation. Defined clear-
ances to fixtures and basin walls are kept in accordance with the consulting docu-
ments.

v’ Mixer is not connected to the mains.

v Mounting bracket mounted on the mixer.

1. Have 2 persons position the mixer on the basin floor and mark 2 fixation holes.

Fig. 4: Ground installation

2. Set the mixer down outside of the working area.

3. Drill fixation holes and insert anchor bolts. NOTICE! Follow the manufacturer’s in-
stallation instructions!

4. Once the anchor bolts have hardened in place, have 2 persons position the mixer
on the anchor bolts and fix in place with fixation material.

5. Mount the mixer firmly against the basin floor. NOTICE! Follow the manufac-
turer’s installation instructions!

6. Lay the connection cable against the basin floor and the basin wall so that it is
slightly taut. CAUTION! If the connection cable leads over the edge of the basin,
beware of potential abrasion. Sharp edges may damage the connection cable.
Bevel the basin edge if necessary!

7. Apply corrosion protection (e.g. Sikaflex):
- Sealing joint between mounting bracket and structure.
- Fill holes in the baseplate of the mounting bracket.
- Fill scratches in the mounting bracket.

» Mixer is installed. Make the electrical connection.

6.4.4 Installation with lowering device L . L . . ) . .
g The mixer is lowered into the basin using a lowering device. The lowering device’s guide

pipe safely guides the mixer to the duty point. The resultant reaction forces are trans-
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Installation and electrical connection “

ferred directly into the foundation via the lowering device. The foundation must be de-
signed to bear this load!

CAUTION! Material damage due to incorrect accessories! Due to the high reaction
forces, the mixer may only be operated with the manufacturer’s accessories (lower-
ing device and frame). If the mixer is ordered together with a lowering device for in-
stallation, the frame comes pre-assembled. If the mixer is delivered without a
frame, order the appropriate frame from customer service!

Preparatory works

1 Hoisting gear

Lifting equipment

Shackle for attachment

Support

Platform for secure set-down

Frame

N o Ul W N

Cable brackets for strain relief

v" Mixer set down and horizontal.

v" Frame mounted on the mixer.

v Lowering device mounted in basin.

v Hoisting gear with sufficient bearing capacity provided.
1. Attach lifting equipment to frame with a shackle.

2. Version with plastic rollers: Loosen linchpins and dismantle plastic rollers and
quick-release axles.
NOTICE! Prepare components for further installation.

AT

3. Lay all connection cables and mount cable brackets.
Fig. 5: Prepare the mixer The cable brackets fix the connection cable to the lifting equipment and prevent
uncontrolled floating of the connection cable in the basin.

_ Cable bracket clearance

TR/TRE 20 550 mm (20 in)
TR 28-1 550 mm (20 in)
TR/TRE 30 750 mm (30 in)
TR/TRE 40 750 mm (30 in)

Lift the mixer and swivel it over the basin

1 Hoisting gear

2 Lifting equipment

6 Frame

8 Guide pipe for lowering device

v Preparatory tasks completed.

1. Lift mixer so that it can be swivelled safely over the railings.
NOTICE! The mixer must hang horizontal on the hoisting gear. If the mixer
hangs at an angle to the hoisting gear, adjust the attachment point on the
frame.

2. Swivel the mixer over the basin.
NOTICE! The frame must be perpendicular to the guide pipe. If the frame is not
perpendicular to the guide pipe, adjust the reach of the hoisting gear.

Fig. 6: Swivel the mixer over the basin
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m Installation and electrical connection

Mounting the mixer on the lowering device

Hoisting gear

Lifting equipment

1
2
6 Frame
8

Guide pipe for lowering device

9 Upper holder of the lowering device

v Mixer hangs horizontally.

v’ Frame perpendicular to the guide pipe.
v Cable bracket is installed.

1. Slowly lower the mixer.

2. Insert the guide pipe in the frame without tilting.
NOTICE! The guide rollers are in contact with the guide pipe.

3. Version with quick-release axles:
Fig. 7: Mixer on the lowering device Lower the mixer until the frame is below the upper holder. Install the quick-release
axles and plastic rollers and secure them with linchpins!

Completing installation

1 Hoisting gear

2 Lifting equipment

8 Guide pipe for lowering device

10 Connection cable

11 Cable bracket with snap hook, cable routing via lifting equipment
12 Cable bracket with snap hook, safeguard against falling

13 Fixed limit stop

v" Mixer mounted on the lowering device
1. Slowly lower the mixer.

2. Hang the connection cable on the lifting equipment using the cable brackets.
The connection cable is routed safely using the lifting equipment (e.g. wire rope).
CAUTION! If no cable brackets are used to route the connection cable, ensure
that the connection cable is not pulled into the propeller!

3. Lower the mixer to the end of the guide pipe or until it reaches the fixed limit stop.

4. Secure the connection cable to the railing or hoisting gear to prevent it from fall-
ing!

5. Check the swivel range of the lowering device.
Check the entire swivel range of the lowering device. The mixer must not bump
into any structures (fixtures, basin wall). CAUTION! If the full swivel range cannot
be used, mechanically limit the swivel range!

6. Set the desired angle and install a screw to secure the lowering device against fur-
ther adjustments.

» Installation is complete. Lay the connection cable and make the electrical connec-
tion.

Fig. 8: Mixer set down on the fixed limit stop
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Fig. 9: Lifting equipment secured to a cable

bollard

6.5

6.5.1

Electrical connection

Fuse on mains side

Installation and electrical connection m

Mobile hoisting gear: Installing a cable bollard

If a mobile hoisting gear is used, install a cable bollard at the edge of the basin:

- Remove lifting equipment (e.g. wire rope) from the hoisting gear and secure to the
cable bollard.

- Secure the connection cable edge of the basin to prevent it from falling.

CAUTION! If the connection cable leads over the edge of the basin, beware of po-
tential abrasion. Sharp edges may damage the connection cable. Bevel the basin
edge if necessary!

DANGER

Risk of fatal injury due to electrical current!

Improper conduct when carrying out electrical work can lead to death due to electric
shock!

+ Electrical work must be carried out by a qualified electrician!

+ Observe local regulations!

DANGER
Risk of explosion due to incorrect connection!

+ Always connect the mixer to an electrical outlet outside the explosive area. If
the connection must be made within the explosive area, then the connection
must be carried out in an Ex-rated housing (ignition protection class
DIN EN 60079-0)! Non-compliance will lead to a risk of fatal injury from explo-
sion!

+ Connect the equipotential bonding conductor to the earth terminal indicated.
The earth terminal is installed in the area of the connection cable. A cable cross-
section in accordance with the locally applicable regulations must be used for
the equipotential bonding conductor.

+ The connection must always be carried out by a qualified electrician.

+ For the electrical connection, also note the additional information in the chapter
on potentially explosive areas found in the appendix of these installation and
operating instructions!

- Mains connection corresponds to the information on the rating plate.

- Power supply on mains side with clockwise rotating field for three-phase AC motors
(3~ motor).

—~ Route the connection cables according to the local regulations and connect them
according to the wire assignment.

- Connect all of the monitoring devices and check their function.

— Secure the earthing in accordance with the local regulations.

Circuit breaker

The size and switching characteristics of the circuit breakers must conform to the rated
current of the connected product. Observe local regulations.

Motor protection switch

Make provision for an on-site motor protection switch for devices without a plug! The
minimum requirement is a thermal relay/motor protection switch with temperature
compensation, differential triggering and anti-reactivation device in accordance with
the local regulations. In case of sensitive mains, make provision for the installation on-
site of other protective equipment (e.g. overvoltage, undervoltage or phase failure re-
lay, etc.).
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6.5.2 Maintenance tasks

6.5.2.1 Checking the insulation resistance
of the motor winding

6.5.2.2 Test the resistor of the temper-
ature sensor

6.5.3 Connection of the three-phase AC
motor

6.5.4 Monitoring equipment connection

62

Installation and electrical connection

Residual-current device (RCD)

- Install a residual-current device (RCD) in accordance with the regulations of the local
energy supply company.

- If people can come into contact with the device and conductive fluids, install a re-
sidual-current device (RCD).

- Check the insulation resistance of the motor winding.
- Check the resistance of the temperature sensors.

v Insulation tester 1000 V
1. Check the insulation resistance.
= Measured value at initial commissioning: = 20 MQ.
= Measured value at interval measurement: = 2 MQ.

» Insulation resistance checked. If the measured values deviate from the specifica-
tions, consult the customer service.

v Ohmmeter available.
1. Measure the resistance.
= Measured value Bimetallic strip: 0 ohms (passage).
= Measured value 3x PTC sensor: between 60 and 300 ohm.
= Measured value 4x PTC sensor: between 80 and 400 ohm.
» Resistance checked. If the measured value deviates from the specification, consult

the customer service.

- Connection cable with bare cable ends.

- The supplied connection diagram contains detailed information about the connec-
tion cable:
— Cable version
— Wiring diagram

- Connect the connection cable to the on-site control.

Wiring diagram of the direct starting power connection

u,Vv,w Mains connection

PE (gn-ve) Earth

U1, vi, wi Mains connection (start of winding)
u2,v2, W2 Mains connection (end of winding)
PE (gn-ye) Earth

- Referto the attached connection diagram for more precise details regarding the ver-
sion.

- The individual wires are designated according to the connection diagram. Do not cut
the wires! There is no additional assignment between the wiring diagram and con-
nection diagram.
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Installation and electrical connection m

DANGER

Risk of explosion due to incorrect connection!

If the monitoring devices are not connected correctly, there is a risk of fatal injury
due to explosion in potentially explosive areas! Connection must always be carried
out by a qualified electrician. If used in potentially explosive areas:

+ Connect the thermal motor monitoring via an evaluation relay!

+ Deactivation by the temperature limiter must be conducted with reactivation
lock! It must only be possible to restart the unit when the unlock key has been
actuated by hand!

Connect the external electrode (e.g. sealing chamber control) via an evaluation
relay with an intrinsically safe circuit!

Note the additional information in the chapter on potentially explosive areas
found in the appendix of these installation and operating instructions!

Overview of possible monitoring devices for submersible mixers without Ex rating:
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Motor compartment 0 0 - 0 - - - -
Motor compartment/sealing chamber - - o) - o) o o o)
Sealing chamber (external pencil electrode) 0 o o 0 o 0 o o
Motor winding: Temperature limiter . . . . . . . .
Motor winding: Temperature controller and 0 o o 0 o 0 o o
limiter
Key

6.5.4.1 Monitoring of motor compart-
ment

6.5.4.2 Motor compartment/sealing
chamber monitoring

6.5.4.3 Monitoring of motor winding

— =not possible, o = optional, « = standard

Connect the electrodes via an evaluation relay. Relay “NIV 101/A” is recommended for
this. The threshold is 30 kOhm.

Wiring diagram

DK Electrode connection

The system must be deactivated when the threshold is reached!

Connect the electrodes via an evaluation relay. Relay “NIV 101/A” is recommended for
this. The threshold is 30 kOhm.

Wiring diagram

DK Electrode connection

The system must be deactivated when the threshold is reached!

With bimetallic strips

Connect the bimetallic strips directly to the switchgear or via an evaluation relay.
Connection values: max. 250 V (AC), 2.5 A, cos @ = 1

Wiring diagram for bimetallic strip

Temperature limiter

20,21 Bimetallic strip connection

Temperature controller and limiter

21 High temperature connection

Installation and operating instructions Wilo-Flumen OPTI-TR 20-1, 22, 28-1, 30-1, 40-1, Wilo-Flumen EXCEL-TRE 20, 30, 40 63



6.5.4.4 Sealing chamber monitoring (ex-
ternal electrode)

6.5.5 Motor protection adjustment

6.5.5.1 Direct activation

6.5.5.2 Star-delta activation
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Installation and electrical connection

Wiring diagram for bimetallic strip

20 Centre terminal
22 Low temperature connection
With PTC sensor

Connect the PTC sensor via an evaluation relay. "CM-MSS" relay is recommended for
this purpose.

PTC sensor wiring diagram

Temperature limiter

10,11 PTC sensor connection

Temperature controller and limiter

11 High temperature connection
10 Centre terminal
12 Low temperature connection

Trigger status for temperature controller and limiter

The installed sensor specifies the trigger temperature as part of thermal motor monit-
oring using bimetallic or PTC sensors. Depending on the thermal motor monitoring ver-
sion, the following triggering status must occur when the trigger temperature is
reached:
- Temperature limiter (1 temperature circuit):

The unit must be deactivated once the trigger temperature has been reached.

- Temperature controller and limiter (2 temperature circuits):
Once the trigger temperature for the low temperature is reached, the motor can de-
activate with automatic reactivation. Upon reaching the trigger temperature for the
high temperature limit, the motor must deactivate with manual reactivation.

Note the additional information in the section on potentially explosive areas de-
scribed in the appendix!
Connect the external electrode via an evaluation relay. Relay “NIV 101/A” is recommen-

ded for this. The threshold is 30 kOhm.

Once the threshold is reached, a warning must be output or the unit must be
switched off.

Note the additional information in the section on potentially explosive areas in the
appendix!

CAUTION

Connection of the sealing chamber control

If, on reaching the threshold, there is only a warning, the mixer may be irreparably
damaged by the water ingress. Deactivation of the mixer is always recommended!

- Full load
Set the motor protection to the rated current according to the rating plate.

- Partial load operation
Set the motor protection to 5 % above the current measured at the duty point.

-~ The motor protection setting depends on the installation:
— Motor protection in the motor line: Set the motor protection to 0.58 x rated cur-
rent.
— Motor protection installed in the mains supply cable: Set the motor protection to
the rated current.
—~ The maximum start-up time in the star connection: 3 s
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6.5.5.3 Soft starter

6.5.6 Operation with frequency con-

verter
7 Commissioning
7.1 Personnel qualifications
7.2 Operator responsibilities
7.3 Direction of rotation monitoring

Fig. 10: Correct direction of rotation

Commissioning m

~ Full load
Set the motor protection to the rated current according to the rating plate.

- Partial load operation
Set the motor protection to 5 % above the current measured at the duty point.

Please observe the following points:

- Current consumption must always be below the rated current.

-~ Complete starting and stopping within 30 s.

- To avoid power dissipation, bypass the electronic starter (soft start) once normal op-
eration is reached.

Operation on the frequency converter is permitted. Refer to the appendix for the relev-
ant requirements!

NOTICE

Automatic activation after power cut

Depending on the process, the product is switched on and off using separate con-
trols. The product may automatically switch on following power cuts.

- Operation/control: Operating personnel, instructed in the functioning of the com-
plete system

- Provide installation and operating instructions by the mixer or at a place specially re-
served forit.

- Make the installation and operating instructions available in a language the person-
nel can understand.

-~ Make sure that the installation and operating instructions are read and understood
by all personnel.

- All safety devices and emergency cut-outs on the system-side must be active and
checked to ensure that they work properly.

- The mixer is suitable for use under the specified operating conditions.

The mixer is checked at the factory and set to the correct direction of rotation for a
clockwise rotating field. Connection is made in accordance with the specifications in
chapter “Electrical connection”.

Direction of rotation check
v/ Mains connection with clockwise rotating field present.
v Rotating field inspected by a qualified electrician.
v’ No persons are allowed in the working area of the mixer.

v" Mixer securely installed.
WARNING! Do not touch mixer with hands! The high starting torque can lead to
serious injuries!

v Propeller is visible.
1. Switch on the mixer. Max. operation duration: 15 s!

2. Direction of propeller rotation:
View from front: The propeller rotates anti-clockwise (to the left).
View from behind: The propeller rotates clockwise (to the right).

» Direction of rotation correct.
Incorrect direction of rotation

If the direction of rotation is false, change the connection as follows:
- Direct starting: swap two phases.
— Star-delta starting: swap connections of two windings (e.g. U1/NV1and U2/V2).

NOTICE! After changing this connection, check the direction of rotation again!
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7.4 Operation in an explosive atmo-
sphere

Approval according to

ATEX

Commissioning

OPTI-TR 30-1...
EXCEL-TRE 30 ...
OPTI-TR 40-1 ...
EXCEL-TRE 40 ...
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FM

CSA-Ex

7.5 Before switching on

7.6 Switch on and off
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Legend
- = not available/possible, o = optional, » = standard

For use in explosive atmospheres, the mixer must be marked as follows on the rating
plate:

-~ “Ex” symbol of the corresponding approval

- Ex classification

For the relevant requirements, refer to the explosion protection chapter in the ap-
pendix of these installation and operating instructions!

ATEX approval

The mixers are suitable for operation in potentially explosive atmospheres:
—~ Device group: I
- Category: 2, zone 1 and zone 2

Mixers must not be used in zone 0!

FM approval

The mixers are suitable for operation in potentially explosive atmospheres:

- Protection class: Explosionproof

-~ Category: Class |, Division 1
Notice: If the cabling is carried out according to Division 1, installation in Class I, Di-
vision 2 is also permitted.

Check the following prior to activation:

Has the electrical connection been carried out in accordance with regulations?
Has the connection cable been routed safely?

Can the float switch move freely?

Accessories attached correctly?

Temperature of the pumped fluid observed?

Immersion depth observed?

Intermittent operation: Is the max. switching frequency complied with?

Has the minimum water level above the propeller been defined and monitored?
Min. fluid temperature can drop below 3 °C: Monitoring device with automatic deac-
tivation installed?

No installations within the direct rotary range of the propeller?

N R N N A N N N2

N2

The mixer must switch on and off using a separate operating point (on/off switch,

switchgear) set by the customer.

- When the mixer starts, the rated current is exceeded for a short time.

-~ Current consumption continues to be slightly above the rated current during the
start-up phase, until the flow in the basin increases.

-~ During operation, do not exceed the rated current any more.

CAUTION! Material damage! If the mixer does not start up, switch it off immediately.
Motor failure! Remove the fault first before reactivation.
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7.7

8.1

During operation

Shut-down/dismantling
Personnel qualifications

Shut-down/dismantling m

WARNING

Risk of injury from rotating propeller!
No persons are allowed to be present in the working area of the mixer. There is a risk
of injury!

+ Demarcate and cordon off the working area.
« If there are no persons in the working area, activate the mixer.

+ If persons enter the working area, switch off the mixer immediately.

Please regularly check the following points:

- Mixer free from deposits and encrustations.

Connection cable is not damaged.

Minimum water submersion ensured.

Quiet and low-vibration running.

Max. switching frequency not exceeded.

Mains connection tolerances:

— Operating voltage: +/-10 %

— Frequency: +/- 2%

— Current consumption between the individual phases: max. 5 %
Voltage difference between the individual phases: max. 1 %

N R N N2

Increased current consumption

Depending on the fluid and the flow, the current consumption may vary slightly. If cur-
rent consumption is elevated for a longer period, this indicates a change in configura-
tion. The cause for a change in conditions could be:

- A change in the viscosity and density of the fluid, e.g. caused by modified addition of
polymers or precipitating agents. CAUTION! This modification may cause a
severely increasing power consumption and even overload the system!

- Insufficient mechanical pre-cleaning, e.g. fibrous and abrasive content.

- Non-homogeneous flow conditions due to fixtures or deflections in the operating
space.

- Vibrations due to blockage of the basin inlet/outlet and draining, modified air intake
(aeration) or the combined effect of several mixers.

Check system configuration and take counter-measures. CAUTION! Permanently in-
creased current consumption causes increased wear on the mixer! Contact customer
service for further assistance.

Monitoring fluid temperature

The fluid temperature must not drop below 3 °C. A fluid temperature below 3 °C results
in thickening of the fluid, which can result in fractures in the propeller. If the fluid tem-
perature may fall below 3 °C, install an automatic temperature measurement device
with advance warning and deactivation functions.

Monitoring minimum immersion

The propeller must not emerge from the fluid during operation. Minimum immersion
specifications must be observed! If fluid levels fluctuate significantly, install a level
monitoring device. If the fluid level drops below the minimum immersion level, switch
off the mixer.

- Operation/control: Operating personnel, instructed in the functioning of the com-
plete system

- Electrical work: qualified electrician
Person with appropriate technical training, knowledge and experience who can
identify and prevent electrical hazards.

- Installation/dismantling work: trained sewage technology professional

Fixation to different construction parts, lifting equipment, wastewater facility basics
- Lifting work: trained specialist for the operation of lifting devices

Lifting equipment, lifting gear, attachment points
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8.2 Operator responsibilities
8.3 Shut-down

8.4 Removal

68

Shut-down/dismantling

- Locally applicable accident prevention and safety regulations of trade associations.

— Observe regulations for working with heavy loads and under suspended loads.

- Provide the necessary protective equipment and make sure that the personnel wears
it.

— Provide adequate aeration in closed rooms.

- Take immediate countermeasures if there is a build-up of toxic or suffocating gases!

The mixer is deactivated but remains installed. This ensures that the mixer is always
ready for operation.

v To protect the mixer from frost, ice and direct sunlight, immerse the mixer com-
pletely in the fluid.

v Minimum fluid temperature: +3 °C (+37 °F).
1. Switch off the mixer.

2. Secure the operating point against being switched on again by unauthorised per-
sons (e.g. lock main switch).

» The mixer has been decommissioned and can be dismantled.

If the mixer remains installed after decommissioning, observe the following:
- Ensure that the aforementioned requirements are maintained for the complete
period of shutdown. If these requirements cannot be guaranteed, remove the mixer.
- For an extended period of shutdown, carry out a function test at regular intervals:
— Period: monthly to quarterly
— Running time: 5 minutes
— Only run a function test in valid operating conditions!

DANGER

Danger due to fluids which are hazardous to health!
Danger of bacterial infection!

« Disinfect the mixer after removal.

+ Observe the specifications of the work regulations.

DANGER

Risk of fatal injury due to electrical current!

Improper conduct when carrying out electrical work can lead to death due to electric
shock!

+ Electrical work must be carried out by a qualified electrician!

» Observe local regulations!

DANGER

Risk of fatal injury due to dangerous lone working practices!

Work in chambers and narrow rooms as well as work involving risk of falling are dan-
gerous work. Such work may not be carried out autonomously!

+ Only carry out work with another person!

WARNING

Risk of burns from hot surfaces!
The motor can get hot during operation. It may cause burns.

+ Allow the motor to cool down to ambient temperature after switching it off.
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Sh

ut-down/dismantling m

Wear the following protective equipment while performing the work:

9
9
9
9

Safety shoes: Protection class S1 (uvex 1 sport S1)

Protective gloves: 4X42C (uvex C500)

Wear a safety harness.

Safety helmet: EN 397 Conforms to standards, protection against lateral deforma-
tion (uvex pheos)

(When using lifting equipment)

If contact with hazardous fluid occurs during work, wear the following additional pro-
tective equipment:

9

9

Safety goggles: uvex skyguard NT

— Labelling frame: W 166 34 F CE

— Labelling disc: 0-0.0* W1 FKN CE

Breathing protection: Half mask 3M series 6000 with filter 6055 A2

The protective equipment specified is the minimum requirement. Observe the specific-
ations of the work regulations!
* Protection level according to EN 170 not relevant for this work.

8.4.1 Ground and wall fixation

v’ Mixer decommissioned.

v Operating space emptied, cleaned and, if required, disinfected.

v’ Mixer cleaned and, if required, disinfected.

v Ensure work is carried out by two persons.

1. Disconnect mixer from the mains.
2. Disconnect and wind up the connection cable.

3. Enter the operating space. DANGER! If the operating space cannot be cleaned

and disinfected, wear protective equipment according to work regulations!

4, Uninstall mixer from the basin wall or the basin floor.

5. Set the mixer down on a pallet, secure it against slipping and lift it out of the oper-

ating space.

» Removal is complete. Clean and disinfect the mixer thoroughly.

8.4.2 Using a lowering device

Mixer decommissioned.

. Disconnect mixer from the mains.
. Disconnect and wind up the connection cable.

. Insert lifting equipment in hoisting gear.

v

v Protective equipment put on according to work regulations.
1

2

3

4

. Slowly lift mixer and remove it from the basin. During the lifting procedure, detach
the connection cable from the lifting equipment and wind it up.
DANGER! Mixer and connection cable come directly out of the fluid. Wear pro-
tective equipment according to work regulations!

5. Swivel mixer and set it down on a firm surface.

» Removal is complete. Clean mixer and set-down location thoroughly, disinfect if

8.4.3 Clean and disinfect >

9

required and store away.

Wear protective equipment! Observe the work regulations.

Safety shoes: Protection class S1 (uvex 1 sport S1)

Breathing protection: Half mask 3M series 6000 with filter 6055 A2

Protective gloves: 4X42C + Type A (uvex protector chemical NK2725B)

Safety goggles: uvex skyguard NT

Use of disinfectants:

— Use strictly according to the manufacturer’s instructions!

— Wear protective equipment according to the manufacturer’s instructions!
Dispose of rinsing water in accordance with the local regulations, e.g. feed it into the
sewer!

v Mixer removed.

1. Ensure that the bare cable ends are packed in a watertight manner!
2. Attach the lifting equipment to the attachment point.
3. Lift the mixer approximately 30 cm (10 in) above the ground.
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9.2

9.3
9.3.1

9.3.2

9.3.3

9.4

9.4.1
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Maintenance and repair
Personnel qualifications

Operator responsibilities

Operating fluid
Oil types

Grease

Filling quantities

Maintenance intervals

Maintenance intervals for normal
conditions

Maintenance and repair

4. Spray the mixer with clear water from top to bottom.

5. Spray the propeller from all sides.

6. Disinfect the mixer.

7. Dispose of dirt residue on the ground, e.g. flush it into the sewer.

8. Allow the mixer to dry.

- Electrical work: qualified electrician
Person with appropriate technical training, knowledge and experience who can
identify and prevent electrical hazards.

- Maintenance work: trained sewage technology professional
Application/disposal of operating fluids used, basic engineering knowledge (installa-
tion/dismantling)

-~ Provide the necessary protective equipment and make sure that the personnel wears
it.

—~ Collect operating fluids in suitable tanks and dispose of properly.

- Dispose of protective clothing used in accordance with regulations.

- Use only original parts of the manufacturer. The use of any non-original parts re-
leases the manufacturer from any liability.

- Collect any leakage of fluid and operating fluid immediately and dispose of it ac-
cording to the locally applicable guidelines.

-~ Provide the tools required.

- If flammable solvents and cleaning agents are used, fire, naked flames and smoking
are prohibited.

- Document maintenance tasks in the system’s inspection list.

ExxonMobile: Marcol 52
ExxonMobile: Marcol 82
Total: Finavestan A 80 B (NSF-H1 certified)

N ZR\Z

Esso: Unirex N3
Tripol: Molub-Alloy-Food Proof 823 FM (USDA-H1 approved)

N

OPTI-TR 20-1: 0.351 (12 US.fl.oz.)
OPTI-TR 22:1.30 | (44 US.fl.oz.)

OPTI-TR 28-1: 0.351 (12 US.fl.oz.)
OPTI-TR 30-1:1.10 | (37 US.fl.oz.)
OPTI-TR 40-1:1.10 1 (37 US.fl.oz.)
EXCEL-TRE 20: 0.351(12 US.fl.oz.)
EXCEL-TRE 30: 1.10 1 (37 US.fl.oz.)
EXCEL-TRE 40: 1.10 1 (37 US.fl.oz.)

N R N R 2N N2

Stated filling quantities apply for described installation types. Refer to the enclosed
data sheet for the filling quantities required for deviating installation types.

- Regularly carry out maintenance tasks.

- Contractually adjust maintenance intervals depending on the actual environmental
conditions. Contact customer service.

- If strong vibrations occur during operation, check the installation.

8000 operating hours or after 2 years

- Visual inspection of the connection cables

- Visual inspection of cable brackets and cable tensioning
- Visual inspection of the mixer

- Visual inspection of accessories

- Function test of monitoring devices

- Qil change

40000 operating hours or after 10 years
—~ Complete overhaul

WILO SE 2021-10



9.4.2

9.5

9.5.1

9.5.2

Maintenance intervals for harsh
conditions

Maintenance measures

Recommended maintenance
measures

Rotating the propeller

Maintenance and repair m

Under the following operating conditions, shorten the specified maintenance intervals
in consultation with the customer service:

- Fluids with long-fibre components

- Highly corrosive or abrasive fluid

- Strongly gassing fluids

- Operation at an unfavourable duty point

- Unfavourable flow conditions (e.g. due to fixtures or aeration)

If there are harsh operating conditions, it is recommended to conclude a maintenance
contract.

WARNING

Risk of injury from sharp edges!
Sharp edges can form on the propeller blades. There is a danger of cuts and similar
injuries!

+ Wear protective gloves!

Before starting maintenance work, meet the following requirements:
-~ Wear protective equipment! Observe the work regulations.
— Safety shoes: Protection class S1 (uvex 1 sport S1)
— Protective gloves: 4X42C (uvex C500)
— Safety goggles: uvex skyguard NT
For detailed marking of frame and disc, see the section on “Personal protective
equipment [» 46]".
- The mixer has been thoroughly cleaned and disinfected.
- Motor must have cooled down to the ambient temperature.
—~ Workplace:
— Clean, good lighting and ventilation.
— Firm and stable work surface.
— Secured against falling over and slipping.

CAUTION! Do not set the mixer down on the propeller! Provide an appropriate plat-
form.

NOTICE! Only perform the maintenance work described in these installation and op-
erating instructions.

Regular inspection of current consumption and the operating voltage in all three phases
is recommended for smooth operation. In normal operation, these values remain con-
stant. Slight fluctuations depend on the characteristics of the fluid.

Current consumption can provide an early indication of damage to or malfunctions in
the mixer, which can then be rectified. Larger voltage fluctuations strain the motor
winding and can cause breakdown. Regular inspections can therefore largely prevent
major secondary damage and reduce the risk of total breakdown. In this regard, it is re-
commended to use remote monitoring for regular inspections.

v Protective equipment used!

v’ Mixer disconnected from mains.

1. Place mixer on a firm work surface in a horizontal position.

CAUTION! Do not place the mixer on the propeller! Use an appropriate platform
for the propeller diameter.

2. Secure the mixer against falling over or slipping!

3. Grip the propeller carefully and rotate the propeller.

Installation and operating instructions Wilo-Flumen OPTI-TR 20-1, 22, 28-1, 30-1, 40-1, Wilo-Flumen EXCEL-TRE 20, 30, 40 71



9.5.3

9.5.4

9.5.5

9.5.6

9.5.6.1

9.5.6.2

9.5.7

72

Visual inspection of the connec-
tion cable

Visual inspection of cable brack-
ets and cable tensioning

Visual inspection of the mixer

Function test of the monitoring
device

Test the resistor of the temper-
ature sensor

Testing the resistor of the ex-
ternal electrode for sealing cham-
ber control

Visual inspection of accessories

Maintenance and repair

Check connection cable for:

- Bubbles

- Cracks

- Scratches

- Abrasion

- Pinch points

—~ Changes caused by chemical corrosion

If the connection cable is damaged:
-~ Decommission the mixer immediately!
-~ Have the connection cable replaced by the customer service!

CAUTION! Material damage! Damaged connection cables cause water to enter the
motor. Water in the motor leads to total damage of the mixer.

Check cable brackets and anchoring for material fatigue and shrinkage.
— Replace worn or defective components immediately.

Check the housing and propeller for damage and wear. If there are defects, observe the
following:

-~ Repair damaged coating. Order repair kits from the customer service.

- If components have worn, contact customer service!

The mixer must be cooled down to ambient temperature to test resistances!

v Ohmmeter available.

1. Measure the resistance.
= Measured value Bimetallic strip: 0 ohms (passage).
= Measured value 3x PTC sensor: between 60 and 300 ohm.
= Measured value 4x PTC sensor: between 80 and 400 ohm.

» Resistance checked. If the measured value deviates from the specification, consult
the customer service.

v Ohmmeter available.

1. Measure the resistance.
= Measured values “infinite (e0)”: Monitoring device OK.
= Measured value < 30 kOhm: Water in oil. Change oil.

» Resistance checked. If the measured value still deviates after the oil change, con-
sult customer service.

Accessories must be checked for:

- Correct fixation

- Smooth function

- Signs of wear, e.g. cracks caused by frequencies

Any defects detected must be repaired immediately or the accessories must be re-
placed.
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9.5.8 Oil change

9.5.8.1 Oil change seal housing
(TR 20-1/22/28-1, TRE 20)

Fig. 11: Qil change

Maintenance and repair

WARNING

Operating fluid under pressure!
High pressure can build up in the motor! This pressure is released when the screw
plugs are opened.

+/-

« If screw plugs are opened without due caution, they can be ejected at high

speed!

+ Hot operating fluid may spray out!

= Wear protective equipment!

= Allow the motor to cool down to ambient temperature before carrying out
any work!

= Adhere to the prescribed sequence of work steps!

\/

Unscrew the screw plugs slowly.

= Assoon as the pressure escapes (audible whistling or hissing of air), stop
turning the screw plug any further!

= Only when the pressure has been completely released, fully unscrew the
screw plug.

Drain/fill seal housing oil

v Protective equipment used!

v’ Mixer removed, cleaned and disinfected.

1.

A Ul W N

Place mixer on a firm work surface in a horizontal position.
CAUTION! Material damage! Do not set the mixer down on the propeller! Use an
appropriate platform for the propeller diameter.

. Secure the mixer against falling over and slipping.

. Position a suitable tank to collect the operating fluid.

. Unscrew the screw plug (+/-).

. Tip the mixer and allow the operating fluid to drain out.

. Check the operating fluid:

= Operating fluid clear: Operating fluid can be reused.
= Operating fluid contaminated (black): fill with new operating fluid.

= Operating fluid milky/cloudy: Water in oil. Minor leakage through the mechan-
ical seal is normal. If the ratio of oil to water is less than 2:1, the mechanical
seal may be damaged. Change the oil and check again four weeks later. If wa-
ter is again present in the oil during the second check, contact customer ser-
vice!

= Metal chips in the operating fluid: Contact the customer service!

. Readjust the mixer so that the opening points upwards.

. Pour the new operating fluid in through the hole for the screw plug (+/-).

= Comply with the specifications for the operating fluid type and quantity.

. Clean the screw plug (+/-), replace the seal ring and screw it back in. Max. tighten-

ing torque: 8 Nm (5.9 ft-Ib)!

10.Restore corrosion protection: Seal screw plug, e.g. with Sikaflex.
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m Maintenance and repair

9.5.8.2 Oil change in seal housing
(TR 30-1/40-1, TRE 30/40)

+ Fill oil in the seal housing

- Drain oil in the seal housing

v’ Protective equipment used!

v’ Mixer removed, cleaned and disinfected.

1. Place mixer on a firm work surface in a horizontal position.
CAUTION! Material damage! Do not set the mixer down on the propeller! Use an
appropriate platform for the propeller diameter.

. Secure the mixer against falling over and slipping.
. Position a suitable tank to collect the operating fluid.

. Unscrew the screw plug (+).

v W N

. Unscrew the screw plug (-) and drain the operating fluid.
NOTICE! Flush the sealing chamber to drain it completely.

Fig. 12: Oil change 6. Check the operating fluid:
= Operating fluid clear: Operating fluid can be reused.
= Operating fluid contaminated (black): fill with new operating fluid.

= Operating fluid milky/cloudy: Water in oil. Minor leakage through the mechan-
ical seal is normal. If the ratio of oil to water is less than 2:1, the mechanical
seal may be damaged. Change the oil and check again four weeks later. If wa-
ter is again present in the oil during the second check, contact customer ser-
vice!

= Metal chips in the operating fluid: Contact the customer service!

7. Clean the screw plug (=), replace the seal ring and screw it back in. Max. tightening
torque: 8 Nm (5.9 ft-Ib)!

8. Pour new operating fluid in through the hole for the screw plug (+).
= Comply with the specifications for the operating fluid type and quantity.

9. Clean the screw plug (+), replace the seal ring and screw it back in. Max. tightening
torque: 8 Nm (5.9 ft-Ib)!

10.Restore corrosion protection: Seal screw plug, e.g. with Sikaflex.

9.5.9 General overhaul The following components are checked for wear and damage as part of general main-

tenance:

Motor bearings

Gear bearing and planetary gear speed
Propeller

Shaft sealings

O-rings

Connection cable

Fitted accessories

N N N N AN 2

Damaged components are replaced with original parts. This will ensure correct opera-
tion. The general overhaul is performed by the manufacturer or an authorised service
centre.

9.6 Repairs

WARNING

Risk of injury from sharp edges!

Sharp edges can form on the propeller blades. There is a danger of cuts and similar
injuries!

+ Wear protective gloves!
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9.6.1 Instructions on using screw lock-
ing devices

9.6.2 Which repair work may be carried
out

9.6.3 Propeller replacement

Fig. 13: Propeller replacement

Maintenance and repair

The following preconditions must be met prior to starting repair work:

—~ Wear protective equipment! Observe the work regulations.
— Safety shoes: Protection class S1 (uvex 1 sport S1)
— Protective gloves: 4X42C (uvex C500)
— Safety goggles: uvex skyguard NT
For detailed marking of frame and disc, see the section on “Personal protective
equipment [P 46]".
- The mixer has been thoroughly cleaned and disinfected.
- Motor must have cooled down to the ambient temperature.
—~ Workplace:
— Clean, good lighting and ventilation.
— Firm and stable work surface.
— Secured against falling over and slipping.
CAUTION! Do not set the mixer down on the propeller! Provide an appropriate plat-
form.

NOTICE! Only carry out the repair work described in these installation and operating
instructions.

For repair work, the following applies:

9

Wipe up spillage quantities of fluid and operating fluid immediately!

-~ Always replace O-rings, gaskets and screw locking devices!

9

Observe the tightening torques in the appendix!

— The use of force is strictly prohibited!

A screw locking device can be used on the screws. Screw locking is done at the factory
using two different methods:
- Thread-locking fluid

9

Mechanical screw locking device

Always re-apply the screw locking device!

Thread-locking fluid

Medium-strength thread-locking fluid (e.g. Loctite 243) is used for the liquid screw
locking compound. This threadlocker can be loosened with increased force. If the
thread-locking fluid cannot be loosened, then the compound must be heated to ap-
prox. 300 °C (572 °F). Clean the components thoroughly after dismantling.

Me

chanical screw locking device

The mechanical screw locking device consists of two Nord-Lock wedge lock washers.
The screw connection is secured by a clamping force.

9
9

Propeller replacement
Replacement of mechanical seal on the fluid side.

- Replacement of the frame.
- Replacement of the mounting bracket for ground installation.

1
2
3
4

Propeller
Propeller attachment: Interior hexagonal head screw and washer
Shaft

Mechanical seal

v’ Mixer set down on a firm surface and secured.

v’ Tools are ready for use.

1.

Loosen and unscrew the propeller attachment. NOTICE! Fix the propeller in place
with suitable equipment.

. Carefully remove the propeller from the shaft. CAUTION! The mechanical seal is
now no longer secured. Only operate the mixer with the propeller! If the mixer
is operated without the propeller, the mechanical seal will be destroyed. If the
mechanical seal is faulty, oil escapes from the sealing chamber.

. Clean the shaft and apply new lubricating grease.

. Carefully slide the propeller back on as far as it will go.

Installation and operating instructions Wilo-Flumen OPTI-TR 20-1, 22, 28-1, 30-1, 40-1, Wilo-Flumen EXCEL-TRE 20, 30, 40 75



9.6.4 Replacing the mechanical seal on
the fluid side

Fig. 14: Replacing mechanical seals

9.6.5 Replacing the frame

Fig. 15: Replacing the frame
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Maintenance and repair

5. Coat the interior hexagonal head screw with the thread-locking fluid, insert the
washer and screw it into the shaft.

6. Tighten the propeller attachment. Max. tightening torque: see appendix.
7. Turn the propeller by hand and check that it rotates easily.

» Propelleris changed. Check the oil in the seal housing and fill up if required.

1 Shaft

2 Mechanical seal: Spring

3 Mechanical seal: Stationary ring
4

Seal housing

v’ Mixer set down on a firm surface and secured.
v’ Tools are ready for use.
v" Oil drained from seal housing.

v Propeller removed.
1. Remove key from the shaft.
2. Remove the spring of the mechanical seal with support washer from the shaft.

3. Push the stationary ring of the mechanical seal out of its seating and remove from
the shaft.

4. Clean the shaft and check for wear and corrosion. WARNING! Contact customer
service if the shaft has been damaged!

5. Lubricate the shaft using wetted water or detergent. CAUTION! Do not use oil or
grease as lubricants!

6. Press in a new stationary ring for the mechanical seal into the housing using an as-
sembly unit. CAUTION! Do not tilt the stationary ring when pushing it in. If the
stationary ring is tilted or installed at an angle when it is pushed in, the station-
ary ring will fracture. The mechanical seal can then no longer be used!

7. Insert new spring of the mechanical seal with support washer onto the shaft.
8. Clean the key and lay it in the groove of the shaft.

9. Mount the propeller.
>

Mechanical seal is replaced. Fill oil in the seal housing.

1 Frame

2 4x fixation material: Hexagon head screw, washer, hexagon nut
3 Motor flange

4 Cable brackets for strain relief

v’ Mixer set down on a firm surface and secured.
v’ Motor supported in such a way that the frame can easily be changed.
v’ Tools are ready for use.
1. Open the cable brackets and take out the connection cable.
. Undo and remove hexagon nuts.
. Remove washers from the hexagon head screws.

. Remove the frame from the motor flange.

2
3
4
5. Clean dirt from the motor flange, e.g. deposits, old sealing material.
6. Remove hexagon head screws from the frame and insert them in the new frame.
7. Coat the hexagon head screws with thread-locking fluid.

8. Place the new frame on the motor flange.

9. Place washers on the hexagon head screws.

10.Attach and firmly tighten hexagon nuts. Max. tightening torque: see appendix.
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9.6.6

Fig. 16: Mounting bracket for ground installa-

tion

10

Replacing the mounting bracket
for ground installation

Faults, causes and remedies

Faults, causes and remedies m

11.Lay connection cable in the cable bracket and close the cable bracket. CAU-
TION! Do not tighten the cable bracket yet!

12.Align the connection cable: The connection cable should be slightly bent, it should
not be taut.

13.Close the cable brackets tightly.

14.Apply corrosion protection (e.g. Sikaflex):
- Sealing joint between motor flange and frame.
- Fill slots on the motor flange up to the washer.

» Frame is changed.

1 Cable brackets for strain relief

2 Mounting bracket

3 Height grid

4 4x fixation material: Hexagon head screw, washer, hexagon nut

v’ Mixer set down on a firm surface.
v Have work carried out by two persons!

v’ Tools are ready for use.

1. Open the cable brackets and take out the connection cable.
. Undo and remove hexagon nuts.
. Remove washers from the hexagon head screws.

2
3
4. Second person: Remove mixer from the mounting bracket and hold the mixer.
5. Remove hexagon head screws.

6

. Insert hexagon head screws in the new mounting bracket.
NOTICE! Observe the height grid! The propeller must not come into contact
with the floor!

7. Second person: Place the mixer on the hexagon head screws.
8. Place washers on the hexagon head screws.
9. Attach and firmly tighten hexagon nuts. Max. tightening torque: see appendix.

10.Lay connection cable in the cable bracket and close the cable bracket. CAU-
TION! Do not tighten the cable bracket yet!

11.Align the connection cable: The connection cable should be slightly bent, it should
not be taut.

12.Close the cable brackets tightly.

» Mounting bracket is changed.

WARNING

Risk of injury from rotating propeller!
No persons are allowed to be present in the working area of the mixer. There is a risk
of injury!

» Demarcate and cordon off the working area.
+ If there are no persons in the working area, activate the mixer.

« If persons enter the working area, switch off the mixer immediately.

Fault: The mixer does not start up

1. Mains connection interrupted or short-circuit/earth fault in the cable or motor
winding.

= Have the connection and motor checked by a qualified electrician and replace
if necessary.
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Faults, causes and remedies

2. Tripping of fuses, of the motor protection switch or the monitoring device.

= Have the connection and the monitoring device checked by a qualified electri-
cian and change it if necessary.

= Have the motor protection switches and fuses installed and adjusted accord-
ing to technical specifications by a qualified electrician and reset the monitor-
ing devices.

= Check that the propeller rotates easily, and clean the propeller and mechanical
seal if necessary.

3. The sealing chamber control (optional) has broken the electric circuit (connection-
related).

= See “Fault: Mechanical seal leakage, pre-chamber/sealing chamber control re-
ports a fault and switches the mixer off”

Fault: Mixer starts up, motor protection trips after short period
1. Motor protection switch set incorrectly.

= Have the setting of the trigger checked and corrected by a qualified electri-
cian.

2. Increased current consumption due to major voltage drop.

= Have the voltage of individual phases checked by a qualified electrician. Con-
tact the power grid operator.

3. The connection only has two phases.
= Have the connection checked and corrected by a qualified electrician.
4. Voltage differences between the phases are too great.

= Have the voltage of individual phases checked by a qualified electrician. Con-
tact the power grid operator.

5. Incorrect direction of rotation.

= Have the connection corrected by a qualified electrician.
6. Increased current consumption due to clogging.

= Clean propeller and mechanical seal.

= Check the pre-treatment.
7. The density of the fluid is too high.

= Check unit design.

= Contact customer service.

Fault: Mixer runs, but system parameters are not reached
1. Propeller clogged.
= Clean propeller.
= Check the pre-treatment.
2. Incorrect direction of rotation.
= Have the connection corrected by a qualified electrician.
3. Signs of wear on propeller.
= Inspect propeller and replace if necessary.
4. The connection only has two phases.

= Have the connection checked and corrected by a qualified electrician.

Fault: Mixer does not run smoothly and is noisy
1. Improper duty point.
= Check fluid density and viscosity.
= Inspect system configuration, and contact customer service.
2. Propeller clogged.
= Clean propeller and mechanical seal.
= Check the pre-treatment.

3. The connection only has two phases.
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12.2

12.3

13
13.1

Spare parts

Disposal
Oils and lubricants

Protective clothing

Information on the collection of
used electrical and electronic

products

Appendix
Tightening torques

o

Spare parts m

= Have the connection checked and corrected by a qualified electrician.

4. Incorrect direction of rotation.
= Have the connection corrected by a qualified electrician.

5. Signs of wear on propeller.
= Inspect propeller and replace if necessary.

6. Motor bearings have worn.
= Inform customer service; send the mixer back to the factory for recondition-

ing.
Further steps for troubleshooting

If the points listed here do not rectify the fault, contact customer service. Customer
service can assist in the following ways:

- Telephone or written support.

—~ On-site support.

- Inspection and repair at the factory.

Costs may be incurred if you request customer services! Please contact customer ser-
vices for more information.

Spare parts are ordered via customer service. To avoid return queries and incorrect or-
ders, the serial or article number must always be supplied. Subject to change without
prior notice!

Operating fluid must be collected in suitable tanks and disposed of in accordance with
the locally applicable guidelines.

Used protective clothing must be disposed of in accordance with the locally applicable
guidelines.

Proper disposal and appropriate recycling of this product prevents damage to the envi-
ronment and danger to your personal health.

NOTICE

Disposal in domestic waste is forbidden!

In the European Union, this symbol can appear on the product, the packaging or the
accompanying documentation. It means that the electrical and electronic products
in question must not be disposed of along with domestic waste.

To ensure proper handling, recycling and disposal of the used products in question,
please note the following points:

- Only hand over these products at designated, certified collecting points.

—~ Observe the locally applicable regulations!

Please consult your local municipality, the nearest waste disposal site, or the dealer who
sold the product to you for information on proper disposal. Further recycling informa-
tion can be found at www.wilo-recycling.com.

Rust-free screws A2/A4

Threaded Tightening torque

Nm
M5 5.5 0.56 4
M6 7.5 0.76 5.5
M8 18.5 1.89 13.5
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Frequency converter operation

Appendix

Rust-free screws A2/AL

Threaded Tightening torque
Nm

M10 37 3.77 27.5
M12 57 5.81 42
M16 135 13.77 100
M20 230 23.45 170
M24 285 29.06 210
M27 415 42.31 306
M30 565 57.61 417

If a Nord-Lock screw locking device is used, increase the tightening torque by 10 %!

The motor in series design (confirming to IEC 60034-17) can be operated with a fre-
quency converter. Contact customer service if the rated voltage is above 415 V/50 Hz
or 480 V/60 Hz. Because of the additional heating caused by harmonics, the rated
power of the motor should be around 10 % more than the power requirement of the
mixer. For frequency converters with a low-harmonic output, it is possible to reduce
the 10 % power reserve. Harmonic waves are reduced by means of output filters. Syn-
chronise the frequency converter and the filter with each other!

The configuration of the frequency converter depends on the rated motor current.
Make sure that the mixer operates across the entire control range without jerking or vi-
brating (without vibrations, resonance, oscillation). Otherwise, the mechanical seals
may leak or be damaged. Increased motor noise caused by the harmonics of the power
supply is normal.

During parameterisation of the frequency converter, observe the setting of the quad-
ratic characteristic curve (U/f characteristic curve) for submersible motors! The U/f
characteristic curve ensures that the output voltage at frequencies less than the rated
frequency (50 Hz or 60 Hz) is adjusted to the power requirement of the mixer. More re-
cent frequency converters feature an automatic power optimisation function - this
automation achieves the same effect. For the frequency converter setting, refer to its
installation and operating instructions.

Motor monitoring faults may occur if the motor is operated with a frequency converter.

The following measures can reduce or avoid these faults:

- Keeping within the limit values stated in IEC 60034-25 for overvoltage and rise
speed. If necessary, install output filters.

-~ Vary the pulse frequency of the frequency converter.

- In the event of a fault in the internal sealing chamber monitoring, use the external
double-rod electrode.

The following construction measures can help to reduce or prevent faults:

- Separate connection cables for the main and control cable (depending on the motor
size).

-~ Keep an adequate distance between main and control cable during routing.

-~ Use shielded connection cables.

Summary
- Min./max. frequency during continuous duty:
— Asynchronous motors: 30 Hz up to rated frequency (50 Hz or 60 Hz)
— Permanent magnet motors: 30 Hz up to the stated maximum frequency as per
rating plate
NOTICE! Higher frequencies are possible following consultation with customer
service!

- Observe additional measures with regard to EMC regulations (choice of frequency
converter, using filters, etc.).

-~ Do not exceed the rated current or rated speed of the motor.

- Connection for bimetallic strip or PTC sensor.
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13.3

13.3.1

13.3.2

13.3.3

13.3.4

Ex rating

Identification of Ex-rated mixers

Protection class

Intended use

Electrical connection

Appendix m

This section contains further information on the operation of the mixer in an explosive
atmosphere. All personnel must read this section. This section applies only to Ex-rated
mixers!

For use in explosive atmospheres, the mixer must be marked as follows on the rating
plate:
- “Ex” symbol of the corresponding approval
— Ex classification
~ Certification number (depending on the approval)
The certification number, if required by the approval, is printed on the rating plate.

The motor’s design version corresponds to the following protection classes:
~ Flameproof enclosure (ATEX)

- Explosionproof (FM)

- Flameproof enclosures (CSA-EX)

In order to limit the surface temperature, the motor must be equipped with at least one
temperature limiter (1-circuit temperature monitoring). It may also be equipped with a
temperature controller (2-circuit temperature monitoring).

ATEX approval

The mixers are suitable for operation in potentially explosive atmospheres:
—~ Device group: Il
- Category: 2, zone 1 and zone 2

Mixers must not be used in zone 0!

FM approval

The mixers are suitable for operation in potentially explosive atmospheres:

- Protection class: Explosionproof

- Category: Class |, Division 1
Notice: If the cabling is carried out according to Division 1, installation in Class |, Di-
vision 2 is also permitted.

CSA Ex rating

The mixers are suitable for operation in potentially explosive atmospheres:
- Protection class: Explosion-proof
- Category: Class 1Division 1

DANGER

Risk of fatal injury due to electrical current!

Improper conduct when carrying out electrical work can lead to death due to electric
shock!

+ Electrical work must be carried out by a qualified electrician!

» Observe local regulations!

- Always connect the mixer to an electrical outlet outside the explosive area. If the
connection has to be made within the explosive area, then the connection must be
carried out in an Ex-rated housing (ignition protection class according to
DIN EN 60079-0)! Non-compliance will lead to a risk of fatal injury from explosion!
The connection must always be carried out by a qualified electrician.

- All monitoring devices outside the “spark-proof areas” must be connected via an in-
trinsically safe circuit (e.g. Ex-i relay XR-4...).

- The voltage tolerance may not be higher than max. £10 %.

Overview of possible monitoring devices for submersible mixers with Ex rating:
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13.3.4.1 Monitoring of motor winding

DANGER

Risk of explosion due to overheating of the motor!

If the temperature limiter is connected incorrectly, there is a risk of explosion due to
overheating of the motor! Always connect the temperature limiter to a manual re-
activation lock. This means that a “release button” must be manually activated!

The installed sensor specifies the trigger temperature as part of thermal motor monit-
oring. Depending on the thermal motor monitoring version, the following triggering
status must occur when the trigger temperature is reached:
- Temperature limiter (1 temperature circuit):
The unit must be deactivated with anti-reactivation lock once the trigger temper-
ature has been reached!

- Temperature controller and limiter (2 temperature circuits):
Once the trigger temperature for the low temperature is reached, the motor can de-
activate with automatic reactivation. Upon reaching the trigger temperature for the
high temperature limit, the motor must deactivate with manual anti-reactivation
lock!

CAUTION! Motor damage due to overheating! In the event of automatic reactiva-
tion, comply with the specifications for the maximum switching frequency and
switching break!

Connection of the thermal motor monitoring

-~ Connect the bimetallic strip using an evaluation relay. "CM-MSS" relay is recommen-
ded for this purpose.
Connection values: max. 250 V(AC), 2.5 A, cos p=1

- Connect the PTC sensor via an evaluation relay. "CM-MSS" relay is recommended for
this purpose.

- If a frequency converter is used, connect the temperature sensor at the Safe Torque
Off (STO). Deactivation on hardware side is thus ensured.

13.3.4.2 Sealing chamber monitoring (ex- -~ Connect the external pencil electrode via an Ex-rated evaluation relay! Relay
ternal electrode) “XR-4...” is recommended for this.
The threshold is 30 kOhm.

- The connection must be made using an intrinsically safe circuit!

82 WILO SE 2021-10



Appendix

13.3.4.3 Frequency converter operation >

Converter type: Pulse-width modulation

- Min./max. frequency during continuous duty:
— Asynchronous motors: 30 Hz up to rated frequency (50 Hz or 60 Hz)
— Permanent magnet motors: 30 Hz up to the stated maximum frequency as per

rating plate
NOTICE! The maximum frequency may be below 50 Hz!

= Min. switching frequency: 4 kHz

- Max. overvoltage at the terminal board: 1350 V

- Output current at the frequency converter: max. 1.5 times rated current

-~ Max. overload time: 60 s

- Torque applications: quadratic pump curve or automatic energy optimisation pro-
cedure (e.g. VVC+)
Required speed/torque curves are available on request!

~ Observe additional measures with regard to EMC regulations (choice of frequency
converter, filters, etc.).

- Do not exceed the rated current or rated speed of the motor.

- It must be possible to connect the motor's own temperature monitoring (bimetallic
strip or PTC sensor).

= If the temperature class is marked as T4/T3, temperature class T3 applies.

13.3.5 Commissioning
DANGER

Risk of explosion when using non-Ex-rated mixers!
Risk of fatal injury due to explosion! Only use mixers which have Ex labelling on the
rating plate within potentially explosive areas.

9
9
9
9
9

N2

13.3.6  Maintenance and repair

N2

13.3.6.1 Repair of housing coating

The operator is responsible for defining the potentially explosive area.

Only Ex-rated mixers may be used within potentially explosive areas.

Mixers with an Ex rating must be labelled as such on the rating plate.

Do not exceed the max. fluid temperature!

According to DIN EN 50495, a safety device with SIL level 1 and hardware fault toler-
ance 0 must be provided for category 2.

Carry out maintenance tasks according to the regulations.

Only carry out maintenance tasks described in these installation and operating in-
structions.

The spark-proof gaps must only be repaired according to the manufacturer’s design
specifications. Carrying out repairs according to the values in tables 1 and 2 of DIN
EN 60079-1 is not permitted.

Only use screws as stipulated by the manufacturer, which at a minimum correspond
to a strength class of 600 N/mm?2 (38.85 long tons-force/inch?).

The paint layer can become electrostatically charged in case of thicker

coats.DANGER! Risk of explosion! In explosive atmospheres, a discharge can cause
an explosion!

If the housing coating has to be repaired, the maximum coat thickness is 2 mm
(0.08in)!

13.3.6.2 Replacing the connection cable

13.3.6.3 Changing the mechanical seal

Changing the connection cable is strictly prohibited!

Changing the seal on the motor side is strictly prohibited!
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