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Q = ¥ AR EME
10 x10 = EIIEEATRER
76 RERT R R
8 MRS
PRI
A = FREIIS
A B=F/E 1
D = BAEE 1
X = $ETRIIAE

M5 : FKT 20.2M-4/32GX-P5

FKT fo B 2 HEIERA B/ EN B Eh
20 g
2 [EN
M RS
4 e
32 BIRFERE, BfIcm
G B
X BBEMHRE
FIANZEEY

- T = trER S Bl

P - E = BREH B
- P = KB
IE BESNEFZR ({k¥EIEC 60034-30)
Jc=1E0 £ IE2
5 3=1IE3
4 = |E4
5=1E5

- KERHREE B LR

- IRIER P B REHEN K ER B

> FTZERAUME, PIANSMBEREEE B, KRZHF
> TRRZFIRA

> BEXE

> KR3ZH

- B Ceram JREERAFIAMEIBIFFRRRA
- SRR EE BN, ATEHERR

> RAEIERE

- BIEMHFAGES

> TR, 4kBEsAEk
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B 2h-chis

1 XK WESEM2 G, WATZIRESEETHE (RF. S8BM) . NEHRE LFF
SEAEEE® | HINALFERS SR, BRSNS HE A BB, s
TENFKEA, MATETNERG],

5.2 et

s

‘ EEEYTESR |
FiE NERAEEEY TEE | TEMHEEEER (TF) 2. SEYIZM
EAREEBHNIEME EAZET |

A
FREPEE S SRS |
TENERE (TE) ARk, FEUTHIFES :
@ - T

- NRERREE, EUAAB TR KE !

BRERRATHELRERZE !
BREMZEATEZELREARLEIRFAFEOKR, WBRAREFEIE
PASFE. UZBIRMZERVFRIRARTAEES | FRERZE, fiiE
RINKENIRERSLER !

AT BPKRAECHEPRR, IXEAZEHFFRER. REERATHKR
Y, @IERRST RBAMENZHIRNERSATRE, BRMEERO.

HONFE TR T LA -
S BT EETR 2,

g@ S ERAE AR BN R,
S IRETRER (RS, RS AHEZ) EEEEE.

- S BRI R BE TR L, MAER IR,

S BAIES AN EE.

Iimiaing e valieainy

> ERATGRS, WRBE (LTALEE | ST —GTEAR

=11

Fig. 2: mEEFL
5.3 Tl

ke
@ EERBIIRHLSBER !
MRERERRIAFHERIKR, WIFEARGEHIHTHESLE, 2R

FREATEMI(E | Hhameh | E@F TEMZIEXME | TEZFLIRIE
TAEARBEWEIF DR TIERIE |

s

‘ AT ISR 1
HEeF0BEK O FTRERZ B EEFIRD D%, SRPURARENRRIER | ATUREAIRF
E, Pt IEI=ZARYE .
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6.2

6.3

6.4

18

LRNMESEER
TEARFIREE

REAR

A

TR R BRERE
JNCy
KEGERY « EERARFIREES !
WA, EEERA L TRFEBE. SRR mE B EhE
I\
EBNESSREH
RIEHENEEB LGSR BATIKR | 7R EEBARIREHRNREF, T

R E T,

FKREIGE, FAIMER—F. MREFRREEI—F, F50EFIRSER.

FRESEE TS

> BKREIL (EH) REEREMNERK L. BFIEKRGIEFNZ !

> FEEEEER -15E+60°C (5E140°F) . TEERS 90 %, IEL 5.
BINEEELTEFIIMED, TMERE :5F25°C (L1 E77°F) , HENTSE
E : 40 £ 50 %,

> IDERITIRFELNERNERKR. EARENERNSASES PR
SRS HFRE.

- FEHEAFERANZEOMEEE.

> RIPIERLEBEY, FHIEESTIRNRIT, FTETSHER

- EkR—EAtE (fF3-6 MA) |, Bhieksh 180°, MMPALEMAT AR, FF
FENMEHREBE, B ! MR KOMNENDETESBARSZS !

- BHASHIRESB AR, MREREBE 6 MF, BIEERFRS
B,

FEREMNEZ G, DIVEEKRELARATEH, HOERENRIFER. NRFR

B, NERSHERIEEEE,

> BSMA : BSEVBIBE B THT.
> TERAFEIAE : @ FRTWAGHIT, MAZKZAREZIEXE, TH
TR TEUR STE T FEERBEIEM

TERERENEAREENTE

HARRZMNEERNEN TR

EHEIE TR

KFEIE TR

AR KFREBURTRSHNER, INTRARNEKEE, HEEEFR

5

N RN

ESF A TRIRN TS ERME S SRIFE RIS ENZ 2 ME.

ETAERLEEYNEREN 2 T TREAREM].

REPFHIPREFHRIETEA BB E.

BIT/FREIBRAIRER, JERET LSBT R K IR ATER.

& & A !

%F%Eﬁﬁﬂﬁﬂﬁﬁﬁ’\]@fﬁﬂi AIREIRE AT, IZEF AT AT RESEIK

RIFE |

> WRIEETTRAFNEKTE, RIERHS AR 8.

> BRMEVTEFEBREE, XL EMEEFARRINELES. &
BFRAMEBFRIIEERE, BEEERFEE!

> WEIAMNMKZER (RE. siTTREWE. NitlEi) B85 72MIE

.

N 2R 2N 2

feka

KUY . BN BESHERRBR !

WMRERGHEEEER FIEshE T (ELalfERAEERA) |, BV SrERNE
[E. XAHEABLSAER. MESHEGLK | EEEITFELBAENHS
HRENEEE |
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S P S

ek
mERITEREL SRR !

FBRESHMIRET BRI TIE, URFELERMNNTHE ZMIEH2E
BRI, FAFBNREEL | AREEN, LIBEFE_TAED.

LA

FMRRDPEE S SRS |

TERFE (TE) ZHAEK. FELUTHIRRS
- Z2FE, RAUFHTIEIAE
- BEH
- NRERRAZE, BB TR KE !

xE

BREARARTHZELIRIEARARE !
BREMEATEZETREARAIERAMERKR. WIRKREAEIRE
PASFE. UZBIRMZERVFRIRAARAES | FFaERZE, fiaE
RINRENIRERSLER !

> AT EEETTE/ TR
- T&, TRBHIEEY)
- T
- ~b&
- EIHEFE
> MRHMAESSHANZEBSHECENRR, LZIREE |
- BREEd—MHEEERR L. REMRARARIHERNRARE.
~> &7t BEEMSHKRE, ERAME. LW NShHKRAVERLBY |
> DMBER ST RIRINR &, WIREEIRMF I AEFMLENGITT8/%

TR, RRUBMEVNIIES,
> HIRARA BRSNS L 2151T. B BEREmABLHKEN TEFEH
AR ED S,

S BRFLIEEN, WTSENNESR, BETLiEE BREREIRIET
LN B L B |
S ENDEASTIRSERR, BRSNS, MESSEN, STk
EEAGT, SEMA R IS TR, BTSSR L R
51
SO KEEET | B KNSR EERRIENT S, TET R
f. BBETRHEPES |
641  MARBITERFM BB TEANERS AKE, NAFETARSARZE, URKESHE
B> MR RS, FRAREE BEEFRE BTG,
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d KOEMFINTER
=/NEE :

A, - REIBIT : &)V 0.3xd
- FERIT : /) 1xd
SEEBESE

A, - XEEIT /N 1.5xd
- FEABTT : &)\ 2xd

Fig. 3: &2/ \iF &

642  HPILIE IBAERE RS 6 N8, MFEFIARESE, BT LR T/ -
S EEEI,
S REAS IR
S RETEHENAE (SR FKT 27.x) .

6.4.2.1 FEEMie

s

‘ MERAT#K BRI |
HECRIZK O PTREMZRSE MBI, SEPURREIARRIEE | MAUREIIRF
B, DL HITRS LHON.

/NBUIKR (HKO/NF DN100)
v KRR |
vV PR !
1. g;gﬁ?@ﬁiﬁ&%@ﬂ@ﬁ@io EE | FrRERG. BREKETIEE
2. NIVEIEMISISIEF N T KD EMEINT S, FEhitie.
REBIKR (HKAXF DN150)
v KRR EEBE |
vV PSR |
1. Aé%;?ﬁﬁﬁ&%?ﬂ%@ﬂ’ﬂﬁ@io EE | FrREFG. BREKETIEE
A !
2. /NIVEIEMISISIEF MK Ok DEMFINE R, Eahitie.,
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S P S

6.40.2.2 ESHIR

3 FKT 20.2
+ ER BXUR R
- HEmUR 2R

Vv MREZEAR.

vV KRS REZEM.

vV PSSR |

1. %%%EEHEE!&EWE@@J:O E% | FrRHEEA. BHRERARTISBE
=EE !

2. REAEEKERTWEILEN .

3. FTHHIENEEE (+).

4. FHIRAEEE (<) FFHEH TIEN BT WARHROZAHEERE, T8 LEEkiE
FITHERY,
ER ! ARRHARSE, UL,

5. METENR
= MRITENFUER, PTUEENABIEN.

0. 4: BENRLE - 1B SHLR = MRITENRIES CF4/2E) , WENFETENF. RIELA
Fig. 4: RHRL : B LANE FKT 20.2 TN R TESNE |

=> MRIENTNBEEREE, BHRRAZFIRSE !
6. ANRAM OB IR, MK AR, LEERE.
7. EBRMENEE (<), RNIEHW, TN &RAFTEHRE : 8 Nm (5.9 ft-lb) !
8. BT ¥RNEZE (+) RUFFFLIENTIEN .

= ETHERNTENTREENNE | EEMAITENRN, OB
2, UENHITHE !

9. JBEIEAEEE (+), ENFEHW, EHITA. &AFTFEHE : 8 Nm (5.9 ft-Ib) !

B FKT 27.x
= B/ BRI AR
- HERO2 R

vV MEREEAR.

vV KR REZEB,

vV BIPEERL |

1. {%{Kfﬂﬁﬁﬁﬁ%&%ﬂ’\]ﬁ@io E% | FrRHEEA. BHRERARTISBE
OEE !

2. REAEHEKERTWEILEN .

3. FTHHIENEEE (+).

Fig. 5: S HZA%: « ¥ SR FKT 27.1/27.2 4. E%?ﬁg’g% (<) FHEE TIEN B, WRHAROEFE IR, T &R
EE! F??E)’%iﬂ%éﬁ. U5EE2HEK,

5. ETENR
= MRIENFVER, PTUEENABIEN.

= MRIENLIES (FR/EEE) |, WENFROIENE. KB ENN
TN TRFLE !

= MRIENTNBEEZREE, BHRRAZFRSH !
6. SNRHFMMOEHE UK, NIK ARG LEERE.
7. EBEMENEE (<), RNIEH, EITA. &RAFTEHERE : 8 Nm (5.9 ft-lb) !
8. W URNEZE (+) RUFFFLIENTAEN .

= ETHERNTAENTRERENAS | EEMAITENRN, BOITRENR
2, LEIHITIHE !

9. ABMRNEE (+), RAIEHIF, EIITA. &RKAITEHRE : 8 Nm (5.9 ft-lb) !
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TR

6.4.2.3 MEEHEHAH

BBl FKT 27.x
+ HEEHETH
- HEEHEHEH

v EREEAR.
v OKREREERN.
vV PSSR |

L BAREENERRENRE b, B4 | FAMKRGE. BREKERLEE
SR !

2. MEGEREKERTWEIENR.
3. FTHHIRREEE (+).

4 FFHERREE (-) FHER TEN R, RO G E 1EBkiE, NFTFELEER
]
AR CHSUREEEE, UEEHK.
5. MBET/ENTR :
= MRIENEER, FIUEEFBEIENFR.
=> MRIENFRIES (2€) , MEANFRIENR. RBRNHEANN T

N TEFLE !
= MRTENFRFAK, WEFEH TN ZRGMENN TN T
EFULE !

=> MRIENFENEEER, BERATFRSH !
6. SNRAFN A ELEERIE, MKEABILEERE.
7. EEBIEE (), RAEHW, TN &RAFTEHRE : 8 Nm (5.9 ft-b) !
8. W IRNEEE (+) A FLENTAEN L
= BTFHENTENTRENNE | EEMNAIENRN, BOIREN
8, VERNHITHE !
9. AEIRIEE (+), RAMEEHF, EMITA. HAITEHRE : 8 Nm (5.9 ft-b) !

ISIENR RS e pe L]

WMRMGABRESRAGRAL, PIRESBGMIENTR. SMAEKNSBERREHSE,
EREUARIFHNEITITA. RITFREKAELTEDIAR| KA EBEINTERI L
5

6.43 EEERNTE

KAERLZRTRN, FKRTRERER. AOLTEEKAPLERE-DEBER
&, ASEREL UOMERIIEERE, WAMERKR. ERNEER
ZWMEEBBITIE. BERENESEEERS !

TESE
i 1 B L1
%; f 2 L [E1
i 3 BHrE
4 SRE (HRME)
= 5 BAHERRETL
6 ER{oK AL
vV ERPRERENGTEE/ kA,
vV EHEBENEERARRKTEE,
vV KREEYF, FINESERE HET.

1 BRgEed — e NEE KR MRl L.
2. BIKR, EEKOUTOES, BIEFSHTESRE L,

3. (TR, BEKREEESERE LFEMBG. /v ! EETKRIIE
t, EEABGREIRAIRARE !

Fig. 7: E &R 5%
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6.6  BILENRR

I
IR
KN

TR
XX
KKK,
SRR

%

%
05s
SRR

X2

X
%%
0%

X

O
R
KK
R

Fig. 8: BRI TR

S P S

4 RRIREME g & LA HBIEAESKIALO, FilkHEE.

5. TH— AT B T ESKANHIREEARLS, FIRBRNEFEREBLEMEKR
st vl ! UIZRIMEL RS (EETUE, TREMH+FRE) !

» KRLERTE, T BT AINTRHTESER.

==,

=]

=R RE FIRES B !

BVNEEETIRPRERS, WRESERM. KAREKRLANZIFRER
E!

b

=25
ENRERE !

—BENREFRFNFER, ATESHAR (BEE) ZMfh. SITCEDIREFF
BIEFELH ! BILEEDRES.

ISIENR RS ES e pe Ll

FRAPEELRANRNAL, FIRESERERTR. HMAEKIERFPRRSEE,
SEHIARRFNEITITA. AFREKCLAEDXRKDEAINTH L
N |

RAEEAREANN, DANKREZKRIZM. KRR KRR
XSRS tE R AR T&/ME, RREREEKRIBEI A RSRMER L, XF—
*k, RAXMLEANN, MEERKRBEREGITZ B/ ZEMRNERME.
LM A EFARBREE, & RIREERE TNEN, HAMERENRE, MR
KRFERNEEIT, WRKREEZEEME, XA M RIRE, RIPKRET
FRERERHEIT,

TSR
KRR
TE
Storz BXFhES
EAERE
RAEE
RME&EmREL
=i/ v
TEENR R,
EHERESTEETH : ERETHNEEENSENE T Storz BRHgRAE

o=

N o ol W N

(o

v
v

0

o

DR R EES — N NRE KR MRS LE.

ARIPKR, BEHBEEENIECE (8K, MEskn) .

CRKRMAERERRER L. Avi ! BIVEREE TN !

SHRENREAEREEME (CCWHEO) #TEE. B! —BEENKER
EBRER, FESBAL (EE) 25! T EENREFFREERO.

5. %:;ili%ﬁiﬁ?%éi%%éﬂnio VD Y RIMELR LY (EERME, TEEHF

7)1
» KRZRFTE, T BITAIMFHRH#TESER.

IR

s W N -
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6.45 [EFEFRinEE

Fig. 9: Tt Zes=

6.4.6 RAEHIRE

6.4..7  THARIP

24

AR

KA S B EX o) 8

WMRRAEELREVRAL, TTRESBUmERTR. AMEKNSBERRMSE,
SR RIFHIEITITA. RFIREKCELNEDIAR| K EBEFINTRY L
Utz 4l

KATRMINZEARN, F2EEITTEXSARETEFNEETE, WETIE

TRIBMERME, MSRTENLEKRIRE, KEZEENETE, dkUFAEO

MEEERGERE . TRMIETE/LSR :

> POKMFEOMPNEBRSEVNEBBITIE. KENAIEEERSR.

> BKREEKN., TiRohitnEERETERSG L. BUIUEREMEEES (M2
72) .

> KRAZBRI5HE, ERALMBEmFEANREE—EIHREBEDTHEN. I
ETRNRIEKILIMSKNEMEINTR L D% ES |

> BEEMMERE : 40°C (104 °F)

IHETE

1 &L

18]

MEES

RBHEEmELL

W= B AR IR K AL

vV HBRTE)/RE A D ERTE, AU ARE,

vV BRI EE RS A B ERGAERITIIE,

1. BRAEEET — M EHIEEEXRRREFL L.

2. BFAKRHAENRTEBINESRL. /vl ! EAIKRE, (FELBESRERMEIER
BUARE !

3. BKRIEFME EEREE L.

4 EBEARNEERS. 5! EENIERIBLEKN. iR, HERERH
MEEGS ((MERR) .

5. BHRHAEEE MKTR LT,

6. THER W B TENSRTEAMIMELBS. T2 | V7RISR ES (TS
NE, FTETHER) !

> KRZETE, TWBIUFEH#ITEREE.

v B W N

ek

RERBRFEESRERIE !
MREBAERIFMER TRRAIZFERE, FEEIVIRIIETAERLTTNR
EERESTER. ERERVESKERIE | RRTWBTRFTERT
1k

ERAHE SR E A AE SRR AL AKRIRIER B ohiEE/ KA. RAANE

ANERENERES (FFAX. ENNEENERENBR) KW, ERRAE

HEEMNEEUTILR

~ FFIRALEMBE) !

> THET RVFAISRARIKAL |

> MBI HRATFKINER |

> BIRIZUR RN, BIERMNMNE R TR AT, MMAZEEARIFT X
=

TEERIPFATHLEHIVKRBITRIRERE, SSENKAIEMEIER. ALt
BENE SRR HE RITHIMARNRAL, REATFEAINE, SIZIKEK
RARBENAES., — D THREPREFMANERAIZHRET BRE—TM
MMNER, HEFEN—MRRARETIE MirERLEAME, AIUEMIFHE
BAR, BNZRTREPRERESBITASEE.

WILO SE 2019-10



6.5 BSEE

6.5.1 B —MIAY{RES 22

6.5.2 HHHPTHE

6.5.2.1 (OETENSARLELEE

6.5.2.2 WEREERZAIEMME

S P S

YA

INCVRRERFET !

RITESEWVRTMNTERE, SAEBREGEEN | BSELATRE WS
TR LI AN E R T,

ek
BEERTEREXP !

- IRARTERERIFRLUNDKRETRSER., IREZRXIBNESE, T
TEREBABIANEAIINT (754 DIN EN 60079-0 FEMITE B s MRS LR)
REITHRE | (R8T, BIFSSEEmRR |

- FEFTICRYEIImER B A EER. EImIR TR RSN, DIURYES
HhEARE A BB (S BT R ER AU A RN L.

- BEATHEIBET I BITRNT.

- FETESEERN, MFEAZRRRERFARIPHRETINFAESR !

> BIRERLIS R _ERRA—E

=Rz A AL R RIS e B &Rt he iz,

1R EMAE R ZREIRIE L B G IR RO A B TEE,
EERRFIREHOENERTIER.

> RIRYHEMAER Z R TR,

NIRRZ

izt

W ERERATATEAOIT KB I BUR T BT S 7 mAVENE IR, S 28T Lt EM.
BALRIF X

N FAFERAIT @, TERAMZES— D EIRPTX | RIRZREERE— 1
BRMHE, EEREME. ENMANERBHETIRERIAEIE B S/ BRI TT

Ko HXNRNREABN, wERTENEFEMERFRE (LK. RIEERE
HEEERF) .

im BB BT ERES (RCD)

ETE B ASIERIE | BINERIREBRTIEER.
R AR PIREEARE = RAN S EBERE, TENBREERRNLEREE, K& R
FalfTE&ES (RCD).

THAZTEZ A, SoiT NP TIE
> BB SR B,
> WEREERERAYEEER.

MRNBHESMESHFERE, BEMERERA :
> AR,

> EEBRENEE.

~> mIRIREHT.

MREEME, BBRREZFIRSER.

ERMEN (NEEREBE = 1000 V) S HEME, E<F T5IE1E -
> TR - BB NMSET 20 MO,
> BTHEANER : LEBEENITRT 2 MQ,

FEABERNEEEERESABEE. WIET FHNEE :
> WEEH : MEE=00hm (BY) .
> PTC{ERES (IERERWELME) : MEEEUATREAMEREEINTN, PTC LS
BOSZSEENTF 20 & 100 Ohm 2 (8],
— WNRBB=MERES, MEENT 60 = 300 0hm Z 8],
- WNRBEAMYNMERES, MEENT 80 = 400 Ohm Z[d],
= Pt100 {E/2E8 : Pt100 {E/2BE7E 0 °C (32 °F) ATAYEBRE{ESN 100 Ohm, 7E0°C
(32 °F) #0100 °C (212 °F) ZjaIfY, SREEIEAN1°C (1.8 °F), HEBFEEIEM
0.385 Ohm,
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TR

PMEIRE N 20 °C (68 °F) B, HBPA{EIAZ] 107.7 Ohm,

653 RERMMBREE NI SRR DB, BT XS PR\,

LRBIHS S IIEMHRHAVRAE., BSERTHEFRTWBITHIT!

AR BOGRBEREEG S, VIS | SEEMNEEEZ B FEH
iR R,

HIEBREREE DL AR

u,v,w R

PE (gn-ye) Eih

B = AR BEIREEDZ AR

U1, Vi1, w2 BRERE (5AMRm)

u2,Vv2, W2 RIRERE (SARiR)

PE (gn-ye) it

6.5.4 X TRE
AR w5158 Wilo.EFC

i F L ATR
96 U
97 v
98 w
99 it (PE)

RN BB ET BB AIRAUE RS I NSRS R S TEIRE . IRIBREEEREL
P

=2

AR KERMtREBSRRE !

Fig. 10: /K3R$#ZO : Wilo-EFC

6.5.5  Digital Data Interface ¥

AE
@ ;¥ EDigital Data Interface iR+ !

1578 <F B X Digital Data Interface B IRIREFH, U THIFAERINSHRIR
B

A

FIEFR G BEENIEHI RS, IRE BB —h—F
> =B EMSARIFAE S B

> ML
?\;\)\;\;«‘ﬁ) FS DR ES/IEEHE iR i
(K 1 SMUEB 4 B 7
4 ———

\@ 2 AN BB 45 B i =

SSSSSS .

RS2 3 ST
4 RN BB 25 B ik 2

Fig. 11: ;B EBEREE 1=+ Digital Data Interface ERERE %, T{EBE :
. 2o 24VDC (12-30VFELV, S5 4.5W)
6 3/t = PTC EENISHE DA PTC (EREIEE DS, TIEBR
£ :25%F7.5VDC
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6.5.6  EESIEE

PIEBLS R

H (wh) = RD+ EFEMLZ, TR—EIRMEAI R4S k.
= (ye) = TD+
P& (0g) = TD-
¥t (bu) =RD-
Digital Data Interface AU O BUR F AR SIER I E M R G H A, ;= Digital
Data InterfaceiftAA PRI RS I L AL,

AR KERtREBSERKE !

IR E TR
S BT

FKT 20.2 FKT 20.2 FKT 27.x

K A
FKT 20.2..-P

Digital Data Interface

I =/EBNAE : BE

BisE : NeE

EEAEEA : PTC

o « (+1...3x Pt100) 0 « (+1...3x Pt100)

FaLH7 : Pt100

(0] (o] o (o]

BHE : BRIERES

BHE : BAIERS

MRS : FFITR

thms . BAIERES

IREhfeRias

SMNEREEIRIR B

BHE . BRIERS

(0] - o -

«=trfBc, -=AAH, o=T1k
T A IR & MR T EFERS !
EDigital Data InterfacefJEE 4],

AR

;£ = Digital Data Interface it !

1% FF185F A K Digital Data InterfaceAYEIRIRARP, U THIFREEMNSHRIR
%0

181 Digital Data Interface DM E I AL RS, BidDigital Data Interface R 2
BREAAETHIEIMNMSERESH., TEIRESHNSRHETHERER.
HAREXRAKE, BHNSASZINCES PTC (FRES,

TFcDigital Data InterfacefJEEH,

IS REEMSERSE, SUMHHEEANEEE., BSEZETETRTIE
IHiT!

AR ! BULRREEEGR. VNS | DERAMNELEZ BAFER
Lk
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6.5.6.1

6.5.6.2

6.5.6.3

28

i =/ AR T

BSRARERE

A

ekl

EABIRTIRER ERIE !

ARIEMRERNITIRE, BHEBEHRNEEESRR | BETHIBETIE
TH#iT. EEBREMERERN, SR TR

- BT MM ZR R EREE BB LI FYRP |

- BERARES | RRRARIE, YIBESERYEINESRI | RSEFRE
iRz R, TRIFER!

o SNEREEAR (PLINFHEIEIRIZE) B —MENAr B S AT B EEETE—
it !

- IRABRERAMER P RETAFERESR !

BT — MUk EE BN, BINER NIV 101/A"4rEEs, H{EA 30 kOhm,

DEBIR

DK BEiiEO
REEEZE, DAPITRRAERE !

&NEER
WEBHBEEEANFXEE, & BT —MENLRE R NEHIF X,
CEHEE - 2K 250V(AC), 2.5A, cosp=1

WEE R iD% AR

TREREIRE

20, WEEHEO
21

SREETRIRGRE
21 =miEC
20 RO
22 fORREO
fC& PTC {ERk2S
W — MR R B8 PTC (2/Ek8R., EEINBERI“CM-MSS 4R Fa 2],
PTC fERER DR BN
REMREIRE

10, PTC &&= 1ED
11

REETHRGIEE
11 =miz
10 PREO
12 foREO

BERETAIRFRENMARTS

X FHWNEE PTC ZRERABITIMRIPRE, RRERERSRERNLRE.,
MEBNLIRRRIPAEME, A2 R AOREF AR T IR IR
> REMRGEEE (1REMDEE) -
BEIRNREZ R, AT RKAIRIE.
- RERETERENRGEE (28E08) -
RERRRRER, PILGBT BEERINERIT —RXKARE. K2EER
RmElE, DHEE FEBINEERIT R ARE.

AEMRPHEETFAES !

FFARTE—NEATRER. FRBEENMEMANELE.
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6.5.6.4 EENEHAIGIE

6.5.6.5 EHEIEIGE (HMBER)

6.5.7 BRIMEE
6.5.7.1 HIEEH

6.57.2 E=AR

6.5.7.3 IXEzh

6.5.8 (FHTIMREIT
6.5.8.1 RLHEIIN

6.5.8.2 KHEEEW]

RSN

BRI

K20, EFFxEO
K21

BRI, DAREEEHERITRARE.

BT — MM EI X Pt100 f£%28. EBINEADGW 2.01G" 423, FEN
100 °C (212 °F),

LB TR

T1, Pt100 {EEkz3HEO
T2

REEEZE, DFPITRKAERE !

BT — M4k SR INB ., BINEEA NIV 101/A" 4883, HI{EN
30 kOhm,

REEEZE, DRRHESHERITIAERE,

Iy

EEEHERRRE

MRAFFERRARE—RES, B, HKAESBKRLESIHR, BLE
WRAKER !

ERMRPPIREETRIFAES !
BRI IRIEE R B IRH TIRE.,

WAENRITR, FEBENRIPTT RS EIR A ERE BIR

(ZW58R2) . BB RENETT
i, BMRERSBIRFAXRSHS T LRRFTSE

=
5 %,

EHRIPRNIRE MR B R MAE
- BRI B STELF - BBALRIFIRED 0.58 x ZE BT,
> BHRIPZRERREYT  BBEIFRIMEEAEBR.

EfEERE &K 35,

HARNEITH, BEVRIPFXSEIGATERR (
BY, BIGEERBNFRIPFARSHS T TRAFNNE
JLE

- EFENTIRLRTEEER.

- 30 s NEBEIflxA.

> REEEBTERETFEREFEEE (BEF) |, BB IIERIRE.

SIE8RE) . BB ENETT
B 5 %. WINEEEEUT

ARFERTIRGI TR BN, IRV AEDETED -
> W&EH PTC (5428

- EEHEK

- Pt100 {£%28 (N A BEVIMALIE 1)

HitZRSEHIRETET HE R as a7 [ 500" !

RN AL & BDigital Data Interface, HINEMREZIATHHREM
- [W%& : Ethernet 10BASE-T/100BASE-TX, ETIP
- 1Y #F : Modbus TCI/P

FMAIE KIS EDigital Data Interface (I8 IR AFF |
TG TREEEBNE, WRESUTEHRRMS
- B PTC (BRERZEONT NS

> %% : Ethernet 10BASE-T/100BASE-TX, ETF IP
- 1Y #F : Modbus TCI/AP

PRI E RIS EDigital Data Interface {9 IHIHARS 1
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zh-CHS WiEfT

KA SR VFE R A T T SERaT -
-~ Wilo-EFC

H At SREREnAER !

7 BT
=g
PN AyaaEE 3= =R T
TEREE (FE) ZhekK. ST |
EE
@ WrEB 5 B hiE@
B B hpir Iz RIE IR B N A =R, EFEEZE, TRIEE™ @,
7.1 THEARTIRERE > BEMEN : BSELNIIBE B THT.
> REATH) . BRIEARDD T RES IR IERIE,
7.2 BEEWEME > KR S EIEEMNENETLE MIEIEIRA.

> AITEARRHUENEE R ERIRIFIREA.

> RIEPTE TEA R E SR RIFFRADHF RIEREPANE,

- RENTHENMEZE2REMZEN T REBLTRERTS, FEIOEMAIRE
IEH,

> KREGTAEMEN TR TER.

7.3 hedsrmmis ((RER=4E%7E

#) H R RIZES IRt e piese nmA B2d s, R asEx"

THBR IR TIERE,
BN 7710

M- 2B T, RIS B R . e
i, MEERREEb AT E— N ST, KRR A VIR e
a1 VD | A MRE TR EIERA R, EESTIEETE
o

lieds 77 EEIR

SNRBERETTIOEIR, Q1T CER IS
- KXABEEBHAXAEN : MEEHR,
~> RAE-=fmBEmARRIEN : BRAmNSAER (Fkaiuiv1inuzie) .

o

7.4 ESIEMERIET

ek

IKIERF PRI NTEIR FE F] RE S BURAE |
KNBBHEBITIRRRIRAEKRY (STRITTHAE) . WRREWT, HE
KNEBHZLKE, PIRESTE/RAIBMEPZ A SR, XAIRESRIRKE, LLungs
BESEBINENE | THREFREDTRIEERNANRA T XHKR,

SR IKHELERA
FKT 20.2 FKT 20.2...-P

42 |[EC-Ex o - 0
22 ATEX HbfE 0 o 0
2 FM e o o 0
22 CSA-Ex i - - -

51
- = T/, o=k, - = I

RIS RN, KRB EVER TR :
- MRMNIMERIFTRIRIR
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7.5 EEaT

7.6 @XM

7.7 BITHAE]

A

WiEfT zh-CHS

- FHIBER
XTFHBRBSEEXER, SIARERBRIME, FEEETEKX!
ATEX IAE

KEEGTEBEBIEMEDIBT ¢

> IR&EE 0

> 252, 1XFI2 X
KEATE 0 XER !

FM TAE
KREEDBERIEMERGIT
~> Bk « Explosionproof

- ZE5l) : Class|, Division 1

SEE . GNEARIE Division 1 %28, M 721F7E Class |, Division 2 FIZ23E,

EEFOE YL :
> MERERERTHNENE, BREMNAERIITHEREM
- KREEEM?
- BEENEIERAMIRIER ?
- BREERTHENME?
- NMEBHEEERETE ?
- WERLITHIESR :
- FFHXEESEBEED?
- BEMEIFRRE KREF, KRX, SIEKE) ?
- EEMINZET THREPEE?
> WMETESRM
- EEMET RS R/ ESRE ?
- BLMERKENKRE?
- BRORBRIKIERE TiaTER ?
- BEETRAFRINE ?
- MBEREMSAASITEIE
- HOMBEERZE TR ?
- BEEESINOSTH ? BLARY ?
- EEFEELLEEEITHF?
- BILMENGIE SRR ?
KN EREINT AT BBIT TR, KON RIS, FE R
BEAEERS2BNER, WIRIHERSENHESEE !

B SEEI ERR, SITIBP MBI EIE B, vl ! iRk
RARBH, MRIXRAKR, ERKRZAE, FHIRHE !

B RMpIIRERRIEME (BMTX, FXIRE) KRENXRAKR,

ek

KA B S EFTRESBURKE !

AEITIRED, MRAOMFAEAMAIE LB TRAIRS, WAKDEBRR
RAERBEEHMAR. MEAR KAOBEPRRBENES. WED
FIRESEUKRIBIE | IBIRRAEGTIRFAAELEELCTITTRS. —B#
LERRE, BILZIFTH !

a4
=H

Bops eSS eSS !
ERANSEKRRIMEXER | RopIsMraIeESBAR (EE) 25! &a&
NURESTIESR, FIHERATEKRIEXEE.
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8.2

8.3

32

E LB TARED
THEARTREE

s,

BEENSHIE

AN

R LIETIT/AFED

g

e =

A

SRRE A EESEZG !

BEVNEER TR EERS, SRR <AREKRASAENER
=

PISIRUR(RISES Erpe IFl

R TAPEELRANRNAL, FIRESEMERTR. HMAEKIBRFP RS,
SEHIRARFRNEITITA. AFIREKCSIAEXRKDEAINTH L
N |

KR ETHRE), SERIEST T EBERAIS A -
- FEIRIP

b

- BSHIER

SIS EEMENNREARTIECE. FIBREARIBEXNSETIEDE
FEF0 & AL E !

BITEEIRE T B L RER N X B RIEITAIER . BITRFRTE T XLEES
HERREN NS, EE ! TTRSBERAHSIGAIITIN | WAEHNEUTIL
Im .

> TEBE (RIEBE +/-5 %)

> B (BNEINE +/- 2 %)

> BEAZERIERFE (K5 %)

> FMBMIZEMBEE (RX1%)

> ERAFFRINE

> RKEIRTETER

> ANA: TESEN

> RAHEHRE/ T RRIPRE - RS

> TEH/TIRENEIT

> FTA#LERELTITARE

ERPREEMNEIT

KERALGER (BR&K 15 72) ERREENGET. ERREENSITR, 5
BITHIRENRESIERA. E8 | BULEERREENESEGT | XRSBUKR™
EER, REMEN/LREX!

ERRCENEITH, SATIISEH :
> TiFBE (BIERE+/-10% )

> SRR (FRESNER +3/- 5 %)

~> JFRGZERIEBE (RA6 %)

> BFMRLZERBEE (&K 2%)

BRAF/AH  BAEARWIN T REASIREN TIERIE,

SR : BSFlLFEHEWETHIT.

LA TAE - BABETWARNT, MEABRKIZARZEZIBEXIEN, TH
THHEAZINTAEML HFTE T I ERERNEEMEL.

- ESTAMIITRIR THhESRLIEK G SRS REAEN L £ ME.
- BTHXRGEEYSESEY T TEREREMR.

> RELEBHMIFREFHRIETEARMENIREE,

~> EHHANZEEANFRAEBRIENX R,

> MREWESSHRZRSFCERER, ILZREFIR |

N AR\ Z

FIEETHSXAKER, BRUMERIFLRAE. MR TRHFR

A%

vV AT RIPARGEBFIKERE, DIUGKRENENREH,
vV SERASRE © +3°C(+37°F),
1. FEREE LXK R,
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LSBT/

2. HIREERIZ 2R (ELWSEEFX) . BHLEEINER.
» KRUMEFLLEIT, FILUFED

MFRAREELBTRASEFRFLERE, EETILINEK
> EFIEETHENNERARIE S LARTHREG. NRTERIDHERS
1, BERKERIFR |
> WREKMN EHFILETT, FERITRINEEETT :
- ek : BRAEEEE
— B{TRYIE : 5 4
- DAERVRTIERATHITINEEEIT | /vl | RAVFHITERIT | IIFE
T, FIRESEER !

8.4 E

ek

EERRIRFZSHER !

MRERERRIIAGREMIKR, WIFEARELHIHTHESLE, 2R
AREATEMIIE | Bhamehl | EF TEMIZIBEXME | TEZFLIRIE
TAEARBEWEIF DR TERIE |

>

i

INCMRERFETS !

BITESEARTMRIERIE, SAEREEIEEN | BSELXATATIE
TR LI E R T,

ek
WA TR S LR !
FEASHIIRETBNTRAITIE, UREFEREBMANIE XM

BRIH, RARFBENREFEL ! AREER, DIEE_PAED.

A=

(=]

SRRE P RESEZG !

BEVNEE T RETRERS, FRESEZ. RAREKRASHEITER
=

b

b e b

BEREARARAHELTREARA RS !
BREMZATEZSLRMANRLERFAMEOKR. WBRKREFEIE
PASFE. IZBIRMEE RVFRIRAATAEES | FRERZE, fiAE
RINKENIREESLER !

©

oo oy
Bl BEEARR v BLLARES.

Vo NOUFDRE A MIEoE LR E X,

1. WK R IR,

2. BEFHEEEEEREIL L, /vl | TEehiHE& Y | XA ESH
451

3. IBIBIREAR, ESRE LAMNSTTERNERE. Jviy | BANTEERIFES
45 | IR, (LR RS RS A h R AR

4, RFFELRY, BIEEEN L, vl ! NESREEaY, ES8TSHyE
2, EERYIRIREL R | IR EMBLNE,

5. MIEEEAR (SNEEMESEE) . B RESERRNRGRE
KR, BENKEHTESHE !

.
8.4.2 BIERTHE v KREBEELLET.
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8.4.3

8.4.4

34

B Tt

ABTHE

R LIETIT/AFED

1. B KRR,

2. RFTHEER LS, WAERNIMNT L. /vl | TMEEITEA RS, FEETZMmY
2. TMERHHELRBRL, SHSIRIMREBL |

3. NHKOEMFENE.

4 BiRMZERIE ARG R L.

5. NBITZIEI R HKER, vy ! TS AT RERTEFNIRIF AL BB AL | T HNER
PR !

6. B EKR (B BENETEE) . Bl ! MRECERRIRERE

AR, FEXNKRH#ITHSLIE !

v KREEELIET.
Vo NCFNE A MIE0E; iR 2 2.
1. B KRR,

2. RITHRERBL, BIEEBNL L. Jub ! NMESITRLBLS, FEETEMmF
2. EEMII7ImIMEL B | EEREMBLSIER,

3. FEFOKOFMEKO LM EERS. &R ! BERRIGRE | ERMKDEME
HERENMAERAIRE | EWE, IZIERORERRIE, BAE X REHT
BHELE.

4 B ERBIEEMmRILL.

5. MIEREE EFRFF KRR,

6. KAKREBMMEE TIZFIRE, WMEGENRMUE. /Jvi ! BTERATEERT
EFNRIFELLERLT | I PR E SRR !

7. MEEEKR (BIEENRESEE) . Bl IRERERRIMEPE
AR, FEXNKRHITHSLIE !

ek

EERRNRGESHER !
MRAERERRIUAPERTKER, FIREREmel | BITPEEM T
Hl, {TEMNKRTHELE | #HTRENFEME TIIHRES

. HARPES
. AREE
. BPFE

= FIIREERAER, EETHFARPIEXIAE | GEZYIRIEL
EARELZUEIF IR TEME !

v BIFFKR.

v SIS ERKE R B AT TAERMEHEN SR EE,
v BHESESH, HRISROKRER.

1. Bkt BRI iR A SR FE A BB S R Ui !

2. BRRERBEAKRMmEL L,

3. RKRIZFZIBERSHIEIRZY 30 cm (10 in) AU E.

4. MERIT, BKRESTEN. E8 ! NRKRREFR, LIAERENATES
A EEEST AT AR ERAEEE !

5. AT EEMHEAMARNERTE, @i HKOEANEREEK.
6. A L@ B REEN A B RS IRIAE.
7. KR TR
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HPTAEHE

9 HEIPRNZES

ke
& fEERRITGS SRR |
MBEBERBOTEMEMIAR, WFRDARELFHTEBLE, 25

TRERTHEMIE | Lk | BT TEMEMEXMAE | SEZELIRIE
TAEARBEWEIF RIS !

e
ﬂ e : AN TR R sl |

FEFTITERMNSNER, SRR PETIRRNLR | X7 P S BER.
T RBEFEANY (DIFEER. REERF) WA, SMEZFIES
BT, EXAREFIFENINT | RBERFIRSERA TET a9 LRl !

xR

BREARARATHELRIEARAIRE !
BREMZATEZELRMEANRLERFAFEEOKR, WBRNREFEIE
PASFE. UIZBIRMZE RVFRIRAAEAEES | FFRERZE, fiaE
RINKENIRERSLLER !

©

- WRAET R ERARMAARAMITITHIRTE. DMEBIRZMNEKRF
RENZ 24,

> RPTALERBERARIILARITIE,

> BTHHPNFEUTRES

- FER
- Re#
- BE2FE
9.1 THEAREBETE > BSMF : BSFIAFTHEVBITHT.

> RIFLAE - WHHRIEMER TN RREERFLENET W ARMIT, T
AR BB NGNS EAIRERADR,

> RHMEIFHFREFRIETEARMBIRES.

> ERGENARWE TIEN B RAE R TRF LI,

> EAENHERTRIPRARE TIRF L.

- REMETFERMHNEERE. BT ERIFRESBEMERIEMRRE, £F-
Bl SE Db

> —BRERMNILAENBUEES, ZEUSETRYIF IR LI T AT
RFE,

- REHFEEANIE,

> ERZREEFFESTN, NMELERA BETARE.

Ta
it
=
S
iy

9.2 B

9.3 TENR
931 NEF=E

A EE C2ES REFRG
) RHNR P35

34l FKT 20.2

FKT 20.2../17... - - 9.0 304 US.fl.oz.
FKT 20.2.../20... - - 9.0 304 US.fl.oz.
FKT 20.2.../22... - - 9.0 304 US.fl.oz.
FKT 20.2.../24... - - 11.01 372 US.fl.oz.
FKT 20.2.../30... - - 11.01 372 US.fl.oz.
FKT 20.2.../32... - - 11.01 372 US.fl.oz.
BB FKT 27.x

FKT 27.1... 3.91 132 US.fl.oz. 14.51 490 US.fl.oz.
FKT 27.2... 6.51 220 US.fl.oz. 17.51 592 US.fl.oz.
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9.3.2

9.3.3

9.3.4

9.4

9.4.1

R LR P35

REINEN

el

—IRITAEFRA T RIEIF B8R

FH BN

LEIPROLENS

RER P35 2—FK-2ZFEREY, BH&R% 35% A Fragol Zitrec FC"R4E&HN

% 65% AUEN PIBUKSEE B, FENFTIETS ARG

EEBIRIRT IR R LB R

N HE1§m?E E

IR

BIRARER B S LA SRR !
EEREMRGERES, FRERIFBNL | TERELLHIRRN, TTEFRUENIAMY
BTk 1 REEERLL A 35:65 RIFRTIIREER.

/ﬁifﬁﬂi Fragol Zitrec FC Pekasol L

BAIERA S AR GIprizzS
?ﬁﬁ?ﬂlﬁ
it Alke-1,2-"f%
B P =] HE )
paryic 96% - 98%
I 1.051 g/ml . 1.050 g/cm? _ 1.051 g/ml .
(8.7711b/US.lig.gal.) | (8.762 Ib/US.lig.gal.)| (8.771 Ib/US.liq.gal.)
b =1 164 °C (327 °F) 185 °C (365 °F) 188 °C (370 °F)
pH (& 9.9 7.5-9.5 -
7K /= 5% - 0.20%
EN=RIRTETEN
T &k
EN=Y N
ENCYET N
Hg
KiFHREY 1 1 1
FDA - -
HT1 - -
Afssa - -

VIR 1999 FhR (A BRBEVREEEH])

BXRAZEERYEN !
P ERTETRE

- ExxonMobile: Marcol 52
- ExxonMobile: Marcol 82

- Total: Finavestan A 80 B (£213NSF-H1IAF)

- Esso: Unirex N3

- Tripol: Molub-Alloy-Food Proof 823 FM (

AT RILR & PSR MNETT,
B, WG

8000 Ma{T/\IHERRE2 ERF

RVAS)
Jm
=
o
Runy
b i
X
&
g
Kol
4

Btk
EEolages

FR15USDA-H1F1])

o FEERFAIBXLETAR TR

WERBEI TR, RPN A, AILURIESL R T1E
FfF, WESGERTAAY BB BRI | ARE
BRRMZEER, TR T4,

BT 2 H IR R

R HE K

36
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AP

Ko
oY
, He .
%Es = ﬁ
o = v
| & o |
FKT 20.2 . . . . . - .
FKT 27.x
K HEEEEA]
FKT 20.2..-P . | . | . | . | . | - | o
51

= FUTHEPIERE, o = IRIBERIITHIPIENE, - = TP R4S
IR AELEPIEFRATE)” P AR |

15000 ME{T/N\REERIR 10 £/5

- K&

042 ARRIRFIEIRATIE TcDigital Data InterfaceBJEEH],

-FFDigital Data InterfaceRUEBA, FIRIEINPEHERIE (REBR) . MRE
Aiziats, NRER R |

EDigital Data InterfacefJEEY],

XtFHDigital Data Interface A, BT BBAE R GBI/ RS, MR
REITNEAEE, MEDigital Data Interfaceld# TE 4, YR REERT, HITHEN

R,
P43 BERITRAFER EBLRAT, LERLTREVENEE, BERaREnL SR
TIER

> AEPSHE RGNS

> RARAL (PINBRTESHAN. SiH)
> REEBRERME R

> AEERKESE

> EAAENIRRET

> FEENAE

ERSFMETERAKRE, BNEITHIFGE, HXEEERATFRSH.
9.5 HiPiETE

o

A IR K SR04 1
40K O RTRERC R EER RO, SEPUR W EARIGBER | AR EFRF
E, PR ITEIZERIIE 5.

e
FERPPEELSHT. WIRES |
TERERE (TE) ARk, FEUTHIFES :

- T2FE, AUTHIIEIGE

- TR

- WA ER

THAREEEFER AT, WIUHRE TIIRTHRSFM
> KRERNEIHRRE.
> MEEEKR, LENHITHE.
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9.5.1  EiNAHIFETE

9.5.2 Shveezzs3:2k0

9.5.3 B IS B

954  BIRENINEEEER

9.5.5 IERFIRERINEE

9.5.5.1 EREERIRAEME

9.5.5.2 1uEinFE/BYLEERENER
EE AR AR FE

9.5.5.3 B THITEHERERIING
EE AR AR FE

9.5.6 HAXREAHLKEIGIEEN

38

HEIPRNLEE

BIWE O EBRFANPE = MR TIERE, BULRIE RlIi5E1T,. EEEE
THERT, JLHERFIEE. ESREERNZINSHITR. RIBBTERE
ERTXRERRRIHMAE, MASE BIARIAINRELRR, RREE. BERMR
R, SLEBYSRAGHNE, FSBUKRINE, EHINE Tk RIS ™ BR8]
ERk, ENERAELRENAINL, ZNCRACEREATHTESRNE.

BB T LAE -
> S8

> By

> KB

9

EERIE

> BEER

—ERERLBRLSRN, YZIRKREFELEGT | BREFIRSHEREEBEY,. R
BRI T WHRSIEZ/E, TREMRKRIRAGIT !

Il Y R BERIA AT RESBUKREK | #KESBUKRL2R,

PR ARSI :

- BRIEWEE

> MEERSLESR

> BELBIER, LR SEBIR
—BREFERE, WIS E BRI,

IRESNTE A AR VHEMRIR. MRWEFERE, T2 TE/LIN :
> MBREBIF, LIMEERE.
- WRINEEPFEER, B A B RSE !

WEBBEZH], DRTERKRLMNEMTRE !

FABARNSEREERESAEE. WIET FHNEE :

> WEEH : WEE=00m (@) .

> PTC{EEES (IERERIEM) : MEEEBUATZEANFERES M, PTC (EEES
BOSZSEENTF 20 & 100 Ohm 28],
— WNRBB=MERES, MEENTF 60 = 300 0hm 8],
— AR BEXPY/MERES, MEENT 80 F 400 Ohm Zja],

- Pt100 {438 : Pt100 {E/R%S87E 0 °C (32 °F) ATAYEEPE{EN 100 Ohm, 7E0°C
(32°F) #1100 °C (212 °F) Z |alfd, REEIEIN1°C(1.8°F), FEFE{EIEM
0.385 Ohm,
PRERE A 20 °C (68 °F) B, HBFE{EAZE 107.7 Ohm,

MERERFBRE—IE, FIOERE—ENEMRE BN,

fERBERNEBRAIBME. NSHBELTHEE T THS K. NREE
=30 kohm, RBRIHFENEBHAEK. BFEBEFARSE !

EFABEERNE ERAEE, MEMNBENTEE T TS K. NRHE
<30 kOhm, iRBEHhEK, #HH!

RO _ MRS IREREEEUT LR

> AT EIEKIRZ AT, AR,

> SERENTIE (HTTHEILLEKE) hedeflrr, DU TIEN .
~> BEETMEN70) (FABEREKE) NI, BERAHRA.
> EXRABLREZE, ERNENRE.
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P zh-CHs|

b7

9.5.7

b
E&}

HEH

o
‘ TENFRRSSE !
VA RTREF R S A ERIE ST | FTHIEREER, XMEASEINFE., N8R
THIZ2EER TR, ErEemmEl | 15R&ESTUTiER, BE=5
. BMEN TELS BN,

- RISHRIERE, ARx2ITH. FHiattEZE (AT SIS0 A s
) . NEMREIETHIZNESE |

- frttESERZ /R, STRiTHENEE,
- BEHARIFER.

“®
A

SaLIENRERZG5 !

SERTPIRER L SR TIEN R, #HMESEZG | ESWESTU TR, #es
ik

- BENSHEMERE, ZEHIFIEBIEE,

- MEHFANIFBSEREEMRPEEURTFE,

>

BBl FKT 27.x
+ HBHEER
- HEZHEHEH

v B AR !
vV OKREIFEFES (LERES) .

L KR EENEEEENRE L, S5 | RN, BREKETLNE
SR |

2. WEGEEKERTWEILENR.

3. RISHDNBNEE (+), AETRITH. BE ! BYTE ! R K WS S
WhA, TEREEZHEH ! F, BEENTEBRRER.
4 FRETRZE, TEiTHERE (+).
5. ¥THIENEEE () FFHEE TIEN BT AIRANR OB ELEIRE, MFTFELLEEK
i
AR BREURAERE, MUsEeHK.
6. B TIENTR :
=> BTHWEHHRE PEKSENEHEN. ZEREEFIRFR. 2
S SKAELBINT 2:1, BBARTREIIANIME R, SHITIOHAE 4 Al
BXEE, IRBAKSENED, MENEFARSE !

Fig. 12: EHE « 1R > MRTENRNELER. BRAZFRSE !
7. ANEHER A AL ERE, PR,
8. EEIBNEEE (1), EAFEHT, BN, BAFEHLE : 8 Nm (5.9 ftlb) |
0. SETIZHEE (+) OFFFLENFHI T/ R,
> WEPEN TN BB |
10.55EIBHEEE (+), BENFTEEIR, EIEA. BAFEHLE : 8 Nm (5.9 felb) |

223 N Ei AR Wilo Motor FKT 20.2, 27.1, 27.2:, EMU FA, Rexa SUPRA, Rexa SOLID 39



HEAP R

9.5.8 ELHIR

o
‘ TENFRRSSE !
ENVIA R REF R S A ERIE ST | FT SRR, XMEASmEINFE., N8R
FTHZEER TR, BrEemEREl | 15RESFUTER, BE=5
. BHEN TEL BN,

- RISHEIERE, ARx2fTH. FHiattEZE (AT IS0 A sk
) . NEMREIETIZNEEE |

- fAttESERZ/E, STRiTHENEE,
- B EHARIFER.

“®
A
Sa LIENREEZG% !
SERPIRERE SR TIEN R, #HMESEZG | IESWESTUTER, B#Ees
7 :

- BENANEMERE, ZEFTFIREE.

- MEHFARIFBEEEFPEEURTFE,

>

4l FKT 20.2
+ ER BXLHR
- HERUS EI

V' PSR !
vV KRERIFES (LENES) .

L B KREENEEEENRE L, S5 FARERG, ARRKRTRBE
LAE !

2. MEGEREKERTWEILENR.

3. RISHDNBNEE (+), AETRITH. BE ! BYTE ! NRK G WS S
WA, TEREZHEH ! FF BEENTEBRRER.

4 FRttETRZE, TEiTHIEREE (+).
5. ﬁ.‘ﬂ%‘iﬁﬁ% (-) FAHER TR L. SRA O A EUEERE, MFTFFELLERK
.
l?i%" HRREAERS, UsE2HEK,
6. WETIEN : MRTAENENBERER, BHRREFRSER !
7. SNRARR OB ELEERIE, MSKEASIEERE.
8. ALIRNEE (-), BNFEHW, JHITA. HAITEHE : 8 Nm (5.9 ft-Ib) !
9. BITIRREEE (+) ROTFFLIENIRRO ZAEN e
= ETMER TN BERENNE |
1085 NEEE (+), RNHEHW, BTN, HRAITEHRE : 8 Nm (5.9 ft-b) !

Fig. 13: S ENREE : BHSENE FKT 20.2
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ST zh-Chs|

BB FKT 27.x
= B/ BRI AR
- HEROR R

v B ERR

vV KRERIFEEE (WENES) .

L BAREEREEEENRE L, BE 1 FUREG. ERRARTLWE
LB |

2 WEAENEAEATWEL AR,

3. RISHNIBIEE (+), ARTRITH. BE ! BYEE | NRK S
WhAE, TE&EHE ! F, HIENTEBRBRLR.

- b BUERMZE, RLIFHIEEE ().
Fig: 14 RHVRSE : BIRCHIR KT 27.1/27.2 S HRIEE () I TIN T, WRANOERHINE, MRS
fx]o

R AR, MRS,
RETENFR : DRTENFENE B, WEREF RS |
MRHROEEBILRE, MXHEILREL,
EEIBNEE (), EASFEHI, BIHEA. BASEE : 8Nm (5.9 felb) !
BB (1) MFFFLE NSO TAEN .

> SPEN LA FRLANE |
10 RN (1), NHBER, FHFN. AT EHE : 8Nm (5.9 feb) |

O 0 N O

Bip
9.5.9 SHEAEHEK 3] FKT 20.2

> HECth Rl
v PR !
vV OKREIFEFES (LERES) .

L kR EENEERENRE E, B4 | RN, BREKETL0E
SR |

2. MEAENRSATWRETFEN .

3. RISHDBNEE (1), TExeivh. E5 ! BHTE | ARK MRS s
WhA, TEREEZEH ! F, HEENTEBRRER.

4 fFRETRZE, TEiTHENEE (-) FHITEN T

5.OBEIRNEE (<), RNFEHI, FJHITA. &AITEHRE : 8 Nm (5.9 ft-lb) !
B FKT 27.x

- HERotRmR

v PP ERL |

vV KREFEEES (LEMES) .

1L RBAREENEARBEMNRE L. EE | FRBHESH. BHRRARTHE
B

2. MEAEMRSATWETFEN .

3. RISHDBIEE (1), A R2ith. EF ! BIEE ! IRK LA
WhAE, TE4EHED ! FF, HIENDTEBRRLX.

4 FPttESERZ /A, STRiTHENEE (-) FHI TN .
S.REMRIEE (), RANHEHW, BTN, HAFTEHRE : 8 Nm (5.9 ft-b) !

Fig. 16: tRASHEK FKT 27.1/27.2
9510 Ki{&

KIERHGE FHISMFRIEIRFIRIAE T - ByMA, M. o EEfNkE&m. &
PR EIRRARIER . AL PIRIEIERIETT,

RIEREFERE RINAEET 1T,
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9.6 #HETIE

B

@00

9.6.1 IBSTHISKEFERIRET

9.6.2  AUFHITHRLHETIE

9.6.3  FEKAIEBHINT

42

HEIPRNLEE

a4
=H

HECAIPEK O RIEEF 1% !
iAok O RERZREFIBYAS. SEPURREIRRIER | AR ERTIRF
E, BiEHITRIRGEIER.

s

AFEFEERSHTF. HREZ !
TRNEE (TE) Znrk. FREUTHIRES :
- T2FE, AUTBIEGE
- TeH
- HARBR

THa4EEr], DIURE TIIRHRSAMT :

»> KRERINZMZRE.

- KREHTEARNLEBIENLEINER.
> MREEKR, VENHITHE,

S TAFE—ARM :

> AR TENEURE, MZIH TS
> WAEHR O IZE. BHBARTHIERRE |
> A EMRA L AYT EHAE |

- SMEXLETER, ERERES !

1Z2ae ] e & —MEETHERE. B NERMResEA=

> RAKIBEBAFA

- VURIEAERAFA

R HRIRETHIREE |

TRAKIZIEBAI

A IR LLIEMARR (ELAN Loctite 243) SEILRAIEM IR, MEMAOERK
B, XMPIEARMER. NRIBEGIZIATTT, WIS EZELINREI KLY
300 °C (572 °F), IFENEMEESEME,

LR EA DTN

HURIRETHIZ R B R Nord-Lock BIZS{ XM ERIRY, IR EREAIXMIIETTZ
B RZENKI. Nord-Lock $ZETHIEARE —AR{NAT 10.9 SBE FHRAVEA SRR
ErviEte. ZIERATAFENERE !

- BIIKNEBHFINE.
~ SOLID G #1Q M4 : #hFEiAEEdok O,

ek

2 HFEIE !

Mt EEME, FERLKRAPKDEEINTR, DA THEe. FHialE
TEZAl, FNERSHELEFHHE. NRHEFTRHFE, BRATFRS
2B | MECIFED TR M E AR SSEPE RS RN T SR 1T,
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PRI

1 FTEIEBN/KAEHR SRR

2 K NBBEINT

3 124

vV BEERBERYEENIIRARE.

vV PP E AL

V' K EREINE AL

v IREIH S |

1 B RNEEAER AR R BRI E KRBT L.

2. BEERTKER.
Ay D MBARBRTEETR, SEBUKNEMEINTZR, BKRISISHRER
AKOLE !
AR NEARFEEFRERKOL, METEREMMENR, AT HEBIR
FIZEEEN, KELHMEEIIL,

3. TSN _EARIC ALK BRI E.
4 ITHREBNLE= ERSAIREF R EITH,

5. ISISIREBHLH MK DEMEINT LR,
Al 1 EERESY, T27FER | IREN, SRR

Fig. 17: Bk BRSNS 6. EHZHIWBIENE= £,

7. TEFKNIEMEINT L AT

8. IZIEMET BN, JTE : B/ KAISBMEIME—3, 12 BERSE AL,

9. ITESNAIER, BENFKNEBEEREEE—E, 5 ! FEMEDIEN

S !

> KADEMEFINTEHSEEE, FIUEHTEKER,

4 REFEIGRERKREERTRAEE, FTEXDURIPERE, KR
BRIk B R

9.6.4  SOLID G #1 Q 4 : #hFEiAEEH
kA

BTEE#HKONSRIZE
124e
SR
ER SN EEIRET
- - HAKOFKAEBEINT Z [E1AY[E]RR
@ vV BEZEBEGENNRZEE.
V' PP E R
= 1 R EFEN AR ARER EEKREG R L.
2 1BKER, FKRESEIEEMEARLY 50 cm (20in) &b,
3LITHRATREEHKONARIES. ITHARIES, BEEEHS5EBRTE.
& FIETREERHA | HAKOTBER T TR MmEE K ER T L,
TJHESRAEE. ARXITNWES, NTHEM, FIE8TEFE!
4 FKOESNAREBE L, RHFAKORMENKAIZBEINT L, AT/ VO
FtkO !

5. B a BEIT ANER ST, LERES.
6. AT &R RS LRI FEN T B RHT.

7. BIBIT RN AIEE, BEERKOMEERELE. Jvb ! RERFT
ZARE | IRSABRHTETE, AR IR By !
8. MEKOAMK A EAINT Z BRI,

9. RIBERTFRBR AL, BEA—REER.

10. EffTH=" 2 AT R RS, EEESBETE.
ILEHRMABREED, RiBteiTE.

L. RITEAAES, BEEHRKOMSEERHOL, 5Z55F.
13.RXXITEAER. EEMRPAERTEHRE !

v B W N =

Fig. 18: SOLID G : #MNFE AL [E]fG
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w0, AR

1 WNTFAIRAGEKOF, Eafitie, MREFER, MHesBshis). MRER
SN, ISR ELAE D). FEREMER, B | Bifhkd | BKkOMHRSR
FLEERIRIAS, ERBREFE, MilkEH !

> FKOEEMRARE, FIMERREKR,

10 B, REMARRTTE

YA
EERRIRFZSEER !
iﬂgf*ﬁ%&fé%ﬁ%ﬁﬁ‘]iﬁ%ﬂlﬂ, AEERE LR | THERFEFEUTHIR
H .
- HEAUPBR
. ESEE
- BIPFE

= FIIREERAER, EETHFARPIEXIAE | GEZYIRIEL
EARELZUEF IR TEME !

B

el

INCVRERFETS !

RATESEWRTNRIERIE, SREBEHEEN | BSEVATERETIE
T iR L9t E R T,

ek

WA TR S LR !

FEASHIIRAETENTRHAITIE, UREEREBRANTIE XM
BRI, RAARFBENREFL ! AREER, DIEE_PAED.

=,

[=]

BIF A\REKRIEXIHAFES !

KRBTSR TIEAR, S8 (FE) 2! Ak AREETFXE
RIFE. MNRARDIHANKRIIEXE, M TR KRIE LS TH REXF
Eie, DABTHREEE !

B
MR OR0ER AL |

ANk ORI RERZREH|BYAS. SEPURREIRRIER | MARERTIRF
E, BEHIRIRGEIER.

> > e >

B : KRR
L. AR T o S/ A SR R A AR AT .
> B TIREEEMEY, NERHTER,
2 BRI, BIRPF XS SEIEE
> RS ARKEEATIRIZEE, BERHTR.
> EHELBTEREAMERRRNAP AR TON. £8
Wt
= MBEMBIREE, LEREEANEE
3. BHELISIAE (4E) BN (RATESL)
> SUHIE  MEEER, TSR RERIET XA
HIE  KFEE, R B
L BHURIPFF R EEIR,
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w0, REATHER

= ZHE B THNERAREFHTI
2. SEERSESHERE.

Z1E,

3. B R A,
=> TR\ B TREZREFHITIELE.
4 HEAIZ B BEERK,
= THR B THEZEUNBEE. FRBEMEER,
5. hEfE A EERIR.
=> THEE B TIBIEEE,
6. KNEMHIEES S B,
= FEKNEMH, WEAND.
7. RAEET S,
= BRARZEFIRSER.
s : KRBT, TRE
1. TR,
=> KMENA, FTAFRABEHLLRE.
2. NOHEE,
= WEANO, BREE.
3. KAIEBHHEE.
= JEEKNEME,
4 HOMBEERFHEHEEE,
= JHPRIEE, VENEHREITIIEE.
5. [B]8RIBTT.
= WBEFRIEZE.
W : ARED, BERETE RS
1. NOEE,
= WEANO, BREE.
2. HOMEB A,
= FTERITHEFAEE LR,
3. KAEBHHEE,
= JEEKNEME,
4. e AR,
=> THER B TIBIEEE.
5. BEBRGHIZSE,
=> RNEERFHS.
= %ﬁ%&ﬂ?ﬁi’%ﬂ RS0, B#eRs, YERERENEREHESS
6. KERIEHEIS.
= EEITAFHOMBIFREELLR.
7. KN EMFH I BRI R .
= B (M. kO, KRFER) FERREFRSEHITEIL,
8. HOMBERFHENREIRE,
= JHBRIBE, VERNFHRFITLIERE,
9. MAERAESA.
=> BRABFIRSER.
10. 324 2B,
=> THL B TREZREFHITIELE.
11.E1THAIE), RALRIZIPEE,

23t 32 E5AR Wilo Motor FKT 20.2, 27.1, 27.2:, EMU FA, Rexa SUPRA, Rexa SOLID 45



11

12
121

12.2

123

12.4

46

&

EHFLE
SHALEE

K-Z —FEEESY

ik iali

RTWERZENBSTmINETF
FrmByEXER

&

= MERGHN/AE.
= WERCITHRENIIRSR, DERHITEE,
HE : KRBITALR, BEX
1 RAFRI TS,
= WEKRMEHNILIR, SEZFRSER.
2. KAJEBIHEE,
= JEEKNEM,
3. R ERKESIE,
= BREZEFIRSER.
4 EERBME.
= THT B THRERELFHITEL.
5. Ie¥L 7T a1 EIR,
= THZ B TIEIEEL,
6. KA EBF HINETD R
= WEMF (M. HKkO. KRFTHE) FERRAZPIRSHBHITER,
7. BN HHAER,
=> BRARBPIRSED ; KRB (2.
8. KRERELE.
=> WERKER DENTRGRIMERS.
HE : BHEBRREREHENERXAKR
1. AFRE BRI SE mERR, R T 25K,
= ENMERLEREBRAYER TEMNGITAKR (T 5 24)
2. ERFIME R, ANAWHREEA,
= M.
3. IRICVEE EARBYBLTRIE,
= FHRINEVEE Bk,
4. NUREZEHIT,
=> BRREPIRSER L.
H SRR TTE

WMRFHRTETHEHRTE, BERATFIRSEE. BRSSPI TN TR HES
By

- @ IR R A BN,

- RHIHLE.

<> B[ IREFHE,

MREEFIRSEN HRHIEAR, FIRERTERA | BREFIES TP IRS

B,

BERFRSEIWES. AT EER, BRERLINTEER FREFIS
FEmS. REZARZENF] !

TENBWMTRRER — M ELMERT, FRESHIITIECRFLE. —B
BNBUEE, MZEITUEE |

W TEN FE FEEACSRITECENR (Vwvws) SRS AR 1, BB
MEEST Y HINITAYEES (140 DIN 52900 MA_EEAVHIE)

FURIBFROIUIRIE S I TRIE L RFLE.

BAEERFCENEREWX LR, EREIEEE. RIFPASEER.
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13

13.1

13.2

13.3

13.4

|3

BB IAIE

RIFHRIAER K RITIR

DiEiaE 37

BHRIAIE

BIERETERIREFLE !
R, IZARSKIEEr -, BIERSKREMIAEI R, ENERE, X8
BSMEFm M ENEERIRRFLE.

EIRAELRIE, EWFAEFLEEXIETmEt, EBEEUTILR

<> XL R HEER AT TS BIRSIMERIRIR IR,

> GEE LRI THINE |

BREMEEFLENER, BEEEEMMK, SIERNIRGIEZ SR~ MY
258, X TEUWANEMRE Bi51AIalwww.wilo-recycling.com,

RERAREERF !

AETFENBERFEINERETARIBXER. 8 LEARBYIE SRR
BETRER. FETERTREMHEINERAR !

ERIEESEREREN, KR EOER TR :
> HENINERTTRIRR
> BIRER
> INERS (BURTIAENIAY)
RINENMER, SEF MR EZEHALERS.

EHBVEHIIE TS T YRR EL
- BNINT (ATEX)
- Explosionproof (FM)

ATRBIRERE, BIEVEF-—TRERGRKE (REKEERERE) . It
SNEREH I TRERT (WEERERT) .

ek

MXBRIFERESSEURIE !

FRESAEHS THSRZERE (h, KBF) . BIESEEaRR |
KRR H X SEREIRIHHAY™ 5.

ATEX AE

KEESEBEBRIEEDRIET

> R&E 0

S 2R 2, 1XFM2 X
KEATE 0 XfEA !

FM IAIE
KREELEERIEFEREIT :
- [HIPEL : Explosionproof

- &5l : Class|, Division 1

SEE  UNERIRYE Division 1 #a%k, NI 729 7E Class |, Division 2 -1z,

feke

INDARERIET !

PITBSEURTRIERE, SREBEHRER ! BSFLLAREIE
TR Y AR R A E T,

> IREAEBTERIFMEDUNDKR#ITESER. RO EERIFFRNE
4%, NWTEIREHFIAERIINT (55 DIN EN 60079-0 R EMER R N IRIPE
&) WNET | INEST, BIFRSEESEMN | A THENBT B ITHT.

23t 32 E5AR Wilo Motor FKT 20.2, 27.1, 27.2:, EMU FA, Rexa SUPRA, Rexa SOLID 47



BRIRIE

> BT BRI BUOMISITIRE, DIEE— P ARTBE (Fbal Ex-i 448

ZEXR-4...) .
> BEAESANEET £10 %,
IEFSIG MR

SR KL FRATL
FKT 20.2 FKT 20.2 FKT 27.x FKT 20.2..-P

RERIRITIR &
Digital Data Interface - . -
i F=/EBHAE  RE - - . -
VIS - NEE . - . _
RS : PTC o « (+ 1...3x Pt100) o « (+ 1..3x Pt100)
FEA 57 : Pt100 o 0 0 0
BHE . BRAERES - - - -
BHE  BANERES - . - .
R S FXR . - . -
ek - BENERE - : -
HRonfE/RkEs - . _
INERERIEIR &
THE : BER RS 0 |- o -
«=17EC, - =AM, o=TN%k
FrAEIA NS &V ITIRE L T EERS !

13.4.1 £ Digital Data Interface FYEEY]

;¥ EDigital Data InterfaceJiBE !

12 FF 185 KDigital Data Interface fJEMIRARH, LT HRIFMEEFSIR
&,

181d Digital Data Interface T B I B RI(E/RES, @1 Digital Data Interface FIEfZ
BRERAETYFEISERRSH. TRIRRSHRSEAHETRHERER.
AREXRANKE, BNSASINCEE PTC (FREES,

Digital Data Interface {9 I BUR FEE R R SR B RSt H¢4. JEEDigital
Data Interfaceijt AR PRI EE RN ALK AL,
13.4.2 7 Digital Data Interface HJEE#]

13.4.2.1 IHFE/EYMLEE 1R BB B S S T AR SR AR TS,
13.4.2.2 BYSAERE

yeA i

LIRS EURIEXIEGE !

NEBEIRFIEBEAEIR, TRERT BT RIRIE | EMRGEE Y
TEE—N"FIERPEREE. UMER, “BIURH DIFoNRE !

BEE— T aERGRE (RRERERT) . BYPER— N aE TR
HRE (WERREGE) .

NTBNTRERP, BRRAERSHERMEE. NEVLIRMRIPABME, &
AR NCRE RN TR ART
- mERGEE (LRERE) -
PEIRMREZ R, WAEdERYEIRERIT RKHERE |
> BEETRENRRE (2RE0EHE) -
PRENCERACRER, FILCEE BohERVIREHIT —RKHEE. KSR
FORER, WAuBdERINEERIT RRAERE !
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13.4.2.3 SHRERIEIE
13.4.2.4 EBYIHHAISRE

13.4.2.5 EHEBERE (SMPER)

13.4.3 7ELHNER LE1T

BHRIAIE

b ! SRSSHENBIT | BHERN, ERETRERRATT RIRRNFF
KESATa) !

ERE BT RRP

> BE—MENREEREENEE . BINER CM-MSS 4R 28,
EHE - 52K 250 V(AC), 2.5A, cosp=1

> @I —MENAREE EREE PTC BR8], BINBEF“CM-MSS 4R 28,

> WNREATHNZS, KREIERIEE 55afe Torque Off (STO)RIE, XFERITERB4/T
ERIER KR,

B — M4k e EEE 7R | BIERCM-MSS"4kFE 28,

BB S EE EDRERRIE TERE.

> B RENFEIAEAENLE B 25 EZ NP EE B | BINE
FA“XR-4.." 4B 8%,
E{EA 30 kQ,

> EEVIBT AL BRI !

> IEAMERAIE . Bl EERE A
- EEGITHRIN/ &EINE
- SLEBE : 30 Hz ZEEESRZE (50 Hz 5% 60 Hz)
— SKEZERN] : 30 Hz ERIE4E HIEENRS MR
AR REINETRER T 50Hz !
- BTRRRE !
> B/INFFRINE ;4 kHz
> BRinr e KT BE : 1350V
- TR ER e AEE B 1.5 &
> BRI : 605
> {5 : ZRKRISFEM&SEBREEMER (Ebaivves)
A RIE T RIR (AL AT AR S E 2 !
> AR SHBERRMENEE XIMINERE (EFTMEE. BRESE) .
- {)B B AIENE B S5 E 5.
> WTEEISEEBEN B HRERESIRIEE (WEE PTC ERES) .«
> WRTERERFFCH To/T3, MIEA T3 K3,

ek

ERARREHRIAMERIKRATRESBURLE !
IERTERIEMR P ERRREHRINERAR | BIESEEamER | BT
RXEFAR th RRERE A $8hE LA AN AIPTRIFIRAIKR.

ek

IKFIEBEF RN TETREE FTRE S BURAE !
KXNBMFEBITIRPLIURAEK E2FTHAE) . MRAREUTF, HE
KNEMEFHKE, PIRESTERABM PRI SE. XATRES R IRIE, ELings
BSERINENE | THERPERELIRIEERNANRA T XHKR,

Ao

THRIPERBIRFTRER ERIE !

AEZBEMRPBITAREN, HTERIPRERSERIINESEES (REIEH
KENTTREEHEE) . XHKREN, DAFHHITERHIE !

»> BERIEMEHEEE T,

> BERIEME R R A THERRSHENAIPTRAEIKR.

~> REMHBNIERIKER, B8 EAAERNARR.

> V7iEd KRESREERE !

> WHFIEKREBIT | Alt, BUABTURIE (FHRP) PIKDEMEZEEAX
18
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13.6

13.6.1

13.6.2

13.6.3

14
14.1

14.2

50

LEIPFNLEE

BEERERE

AT

SRR Y

B
frEEE

EZIfigs BT

(hies

ARHEDINEN 50495 T/, K72 FERE—BSILIRTERE, MARFLT
RE|TREIRE,

- BHEHITRR.

> ARITARZELRIEIRE DY HAMRITIIE.

- TERRNTESET RAESIEA RS, REERBEFEIREINTSEIITEL. T2
1288 DIN EN 60079-1 fESR 1 F15K 2 RUBUEHITLIZ.

> BREAEFEEEANEL], RIEERIBEFIRAE 600 N/mm? (38.85 -

N/FE ),

REEERRN, REFREFAERE, B ARIERK | FEARFEIEH

BRaSEURIE !

EEREREN, EERFRET 2 mm (0.08in) !

AR MFN B¢ !

TR R LT |

A2/A4 TNEEHIRNE
R T EHE

Nm
M5 5.5 0.56 4
M6 7.5 0.76 5.5
M8 18.5 1.89 135
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

FcA Nord-Lock AR ERIEA X HiEE (GREFLR 10.9)

TR

Nm
M5 9.2 0.94 6.8
M6 15 1.53 11
M8 36.8 3.75 27.1
M10 73.6 7.51 54.3
M12 126.5 12.90 93.3
M16 155 15.81 114.3
M20 265 27.02 195.5

HEMERIEN], (BT IEC 60034-17 frfE) AIEI TS8R T, NRENEBEL
i 415 V/50 Hz 3¢ 480 V/60 Hz, W HRFIRSES. RSB RIINTER, FLLE
VIAIENE hEMN L KRB RAIIIES HEL] 10%. WNRTIMESA TS /KIER
R iE, TIREAIISTHERAE SRR 10%, R BiHRTE R R T LURSS = RILH,
Tmes I S iE R astH B PLAL.,

IRIBENIENE B EMes# TR E. SWEE  LEATREETEERT,
KEIERNIAZFRIFARE. TiRE1. SNVIRZEESRABEEFRIR, N,
ENCEFEERTAGRE. NEERTR, MWKRIMEZEERS B EERTRYINE
FESIBhn, MEAYEIEE S 0.4 bar (6 psi) BY, BNERAIOER 0.7 m/s (2.3 ft/s),
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SEMNRE, KRABMETEENILEN, TSEIRs. Hik. Ea%k BRE
REEI KR, BRZIEREN, SHAMWIRSSERT, BTERIR.

NS ESE, SERESTKRANE ZRAHERMLZ (U/f FHEMZ%) AR

B | U/f FHEFAMREMRR T EEINER (50 Hz 31 60 Hz) BY, ¥iimeaEaES
WEKRAVINZRFT R, L=z B AR B INEE - XM B HIRIERE
REERRTR. HTRMERRER, HEREMsAI =R MR IFRA.

NREBHSTIRRECE DT, NS REMFME, BHmNATERETHM. X

EXT 5N, PIRARREGE T

> 85T IEC 60034-25 #R/EMERNT BERE_EFEERE. PIRER MR H
ISR AR

> IR TIRER AR,

- MRABEHERTIRERENE, ERINIITEE BN,

THNE R PTLUR D S B B T -

> THANEHI RS EA PIRaEA RS (MWBNEBRTME) .
> ek, TETEAMEHIBL 2 6] B W R A3 RYE]EE,

> [ERERFAYEEBY,

LR
> EZETHMRK/RESINE

— S E : 30 Hz ZXNESNZE (50 Hz 3 60 Hz)

— SKEZEEN] : 30 Hz ERI S HIEERNRS IR

AR REIETREK T 50Hz !

- BTFRETE !
> FESBEFAEIEE XMIMERE (EFTMes. FRERSRE) .
> NERBHEBEVREBRSIERR.
> W EEEN BEFICRERITIRE (WNEEk PTC £R48S) .

223 N Ei AR Wilo Motor FKT 20.2, 27.1, 27.2:, EMU FA, Rexa SUPRA, Rexa SOLID 51



Table of contents

1

52

General information 54
1.1 ADOUL ThESE INSTIUCTIONS ...uvuiuitireiieiriecieirici ettt ettt ettt bbbttt bbbt b bbbt e bbb e bbb eaesene 54
1.2 COPYHIGNT ettt b e bbbk b bbb bbbk ke bbbk b ke b ke b ket b ek ekt b bbb b et bt et et et et e b e e e e ene 54
1.3 SUDJECE TO CNANGE oottt a e b bbb bbb bbb bbb bbb bbbk e bbbt et b et e bbbt b ettt b bbb e ettt ettt e e e 54
1.4 EXclusion from wWarranty and laDiliLy ...t bbbttt ettt 54
Safety 54
2.1 1dentification Of SAfELY INSTIUCTIONS. ...cieiiiicieie ettt bbbttt bttt ettt et eesne 54
2.2 PersONNEl QUAlTICATIONS c.cuviuieeiiieecieiricie ettt bttt bbbt bbbttt ne 56
2.3 ELBCEIICAI WOTK ettt ettt ettt bbbt b et s et e bbbt bt esene 56
2.4 MONITOMNG TBVICES w.ceevirieiiieceeir ettt et ettt bttt s s se s st s n e sesenatane 56
2.5  Use in fluids hazardous tO NEAITN ...ttt ettt ettt ettt eesee 57
2.6 Permanent MagNet MOTON c....co ittt ettt et b e bbb et h et et b et et e b et e s e e bt e b e s b eat e b et eateb et e bt b et ebe et enteb et e st sbe b esenbennenes 57
2.7 TTANSPOIT cetietiiieteuetetetettrtst et ettt et et beae et s tebese e sbebes et et eseat s shes e s et ebese et st eb e s et et ebes et et e s ea et et e s e s et et e s e st e b e b ea e A e bR e Rt s e b e s et e b e sttt ebene e et b e s et etenene 57
2.8 INSTAlliNG/AISMANTING .u.rrverriireriieessisesessse i ssssessss st sss st ss st ss st st b s s e RS SRSt s st 57
2.9 DUMING OPEIATION ottt ettt et s e s bbb b bbb bbb b e b e b e b b e bt e bt e b b e b et e b et et e b e b e bt et et ettt et bt s bbbt se bbb e e nananas 58
2.10  MAINTENANCE TASKS ceuvvviriuetetrireietrireiet ettt et sttt bt s bbb bt ea b ae b b st a bt e bt s b bt b e b e et s e b bt ae b bt ae bbb et b b et e s bt nb b b e bt b et eeaesene 58
2,11 OPEIAtING FIUI cuvevieeieieiieieieeeie ettt ettt et et s s a e s bbb e s s s e bR s e s e s skt e s e b e b e s e s e b e s ase bbb s e se b e s e s s s es s st e b s sesesenrnrene 58
2.12 OPerator FESPONSIDIITIES ..ottt st n et eeane 59
Application/use 59
3.1 INEENARA USE ettt et ettt b ettt eeaene 59
3.2 IMIPIOPET USE ..uiuiieiiuiiereuiiteteseertebesest et s ettt b et e ae st s s e s et e b st et b e Rt s e e b e s e e e e s es bt e e e s eae e s e e b e st e e s e s et e b e b e et b e R e et s e b e s e et e b e st et ebene e s e b ene s enenent 59
Product description 59
Bl DBSIGN ettt bbb R bbb bbb bbb bbb bbb bbb bbb bbb bbbt 59
4.2 DiIgital DAta INTEITACE .eviueeeerieeete ettt ettt e bbbttt b s b b ea At E e et aea ettt a et et b ettt et eneee 61
4,3 MONITOTING HBVICES woevivevieirieirieirietsistststts ettt a e s e s s asesasasesasasesasesasesasesasesesesesesesetesesesesesesesesesesesesesesasssessassssassssnnnsnssnnsnnns 62
Uh OPEIALING MOAES..eieiiieirieirieirietristrist sttt ettt ettt s e st s e s e be s b e b bebebebebebebebebebebebesebebebebeb et et et et ebeseb et st et sbetsbsssssssssssssssssnssnnsnens 63
4.5 Operation With frEQUENCY CONVETTET ..ottt ettt bbb bbbttt bbb ses b n st eae 63
4.6 Operation in an eXPloSiVE atMOSPREIE ......ciiiiiiiee ettt bbbttt bbbttt ettt ettt sttt bttt ettt 63
U7 RATING PIAT. ottt et ettt bt a bbb bbbt bbb bbbttt bbbt bttt sene 64
U8 TYPE KBY ettt sttt et s Rt s R R s bRk kb ke bbbk bk ke kbbb ek ek ek ek ek ket ket e bbb et bt b et et et et et et et e e eeae 65
4.9 SCOPE OF AEIVEIY .ottt ettt ettt s a s e e s b s bR b bt s ettt s b b ea e Ae bt ae bbb st a b et e s seb et ae s e bt nssebesnseee 66
L.10 ACCESSOTIES wevuveriiiieietrietristsietsiet sttt sttt sttt ettt ettt ettt ettt st s bbb e b bbb e b b e b b e b b e b b ebeb e b et e b et e b et e b e b b e b e b b et e b et e bt s bbbttt bt s bttt e e st anas 66
Transportation and storage 66
DL DBIIVEIY ettt R R R R R R bbb bbb bbb bbbt bbbttt tees 66
5.2 TTANSPOIT ettt a bR R R bR bRt bbbt s b et b et a b 66
D3 STOTAGE ettt ettt ettt ettt bbbt st h bt h ekt E bRtk Rt A R Rt e h ek R e eE R Rtk b Rt ek h et H ek e R et e b st e b e Rt e bk e R et et ebe sttt ebenenes 67
Installation and electrical connection 68
6.1 Personnel qualifications

6.2 INSTAIIALION LY PES itttk b ek be bbb e b ke bbb bbbtk ek ek ek ek ek ek bbbk et b et et e b bttt e et e et et e et e eaene
6.3 OPErator FESPONSIDIITIES ...viuieeiicecici ettt eeane 68
6.4 INSTAIATION ettt et b et e bt s e bbb e et R bR b e Aot R bt R bbbttt b et et eneee 68
6.5 ElECEIICAl CONMMELETION ..ottt ettt bttt ettt b ettt bbbt b et eenesene 75
Commissioning

7.1 PersONNEl QUAlITICATIONS c.c.cuiiieeiiicicieir ettt ettt bbbttt s bbbt ettt ettt eaee
7.2 OPErator FESPONSIDIITIES .c.viueuetrieieieiri ettt bbbttt bbbttt bbbttt esene
7.3 Direction of rotation check (for three-phase current motors only)....

7.4 Operation in an eXPloSiVe atMOSPREIE ......cciiiieieeeet ettt ettt b bbbttt ettt ettt sttt sttt bt e ettt e e e e aeae
7.5 BETOIE SWILCNING 0Nttt b bbb et s e bt e b e b ebe b e bt ebesebetes et ebeses e b et e b et e s et es et st st ss st essssssnnsnsssnnnnns
7.6 SWITCR ON AN OFF ettt ettt bbbttt bbbttt eesene
7.7 DUMNG OPEIALION oottt bbb bbb bbb bbb bbb bbb bbb bbb bbb bbb bbbttt sttt
Shut-down/dismantling 84
8.1 PersONNEl QUAIITICATIONS ..cueviuieeieiiieietrice ettt et ettt ss e s s bbb s e es s s s e s b bt s et e b e s e se b s e s b s ssese b e s e s s s enss st esensesebensnsse 84
8.2 OPErator FESPONSIDIITIES ...viuieeiicecicicr ettt etane 84

WILO SE 2019-10



8.3 SNUL=AOWN ottt ettt b st s b bbb bbb bbb bbb bbbk b E b bbbt b bbb bbbt et et et e et et et 84
Bl REIMOVAI ettt h bt a ettt s bbb £ bbbt a bR bbbt a bbbttt b et nene 85
9 Maintenance and repair 87
9.1 PerSONNEl QUAITICATIONS ....cuiiicieiei ettt sttt et b et st e st bbbt enan 87
9.2 OPEratOr FESPONSIDIIITIES ..cuuieueeeieiieietriei ettt bbbttt sttt bttt b ettt b et ataetntas 87
9.3 Operating fluid .......cco........
9.4 Maintenance intervals
9.5 MaINTENANCE MEASUTES «..ouvuiiireieieteieteietetet ettt ettt et sttt sttt st s sttt ettt ettt bt bbb bbb bt bbb ebebebebebebebebebebebebebesebens 90
0.6 REPAIIS ettt bbb bbb bbbttt bbb bbb bbb bbb bbbt bene 94
10 Faults, causes and remedies 96
11 Spare parts 99
12 Disposal
12,1 O0lS @NA TUDFICANTS. coucuteiireieiricict ettt bttt bttt b et b ettt b st ettt bt e et bbb b et eaebetanne
12.2 Water-glycol mixture
12,3 ProteCTIVE ClOTNING coovieeereeeee et b bbb bbb bbb bbbt b bbbttt bbbttt ettt ettt et et et et aeaene
12.4 Information on the collection of used electrical and electronic ProAUCES.......cccevieirricieirrcerre et 100
13 Ex rating 100
13.1 1dentification Of EX—TAted PUMPS ..c.curiiuiieiiiieiri ettt ettt ettt bbbt s et a bt a bbb ettt e bbb se bt ene 100
13,2 PrOTECTION ClAaSS ..eviuiuieiiaeieirtciciet sttt ettt bbb st st b e bbbt bt e et b et b b e bt acbetatae 100
133 INEENAEA USE ..ttt ettt bbbt st s ettt b ettt b et seteene 100
134 ElECLIICAl CONMMEELION 1.tttk b e bbbtk bbb bbbt et d sttt d bbbttt ettt et e st e s e eae et e aeneatne 101
13,5 COMIMUISSIONING .titrtiteerirerirerieirietrie sttt sttt et ettt ettt h bbb b e b b ebebebebebebebebebeb e b e b et bbb et et et s et s bbbt bt bbbt b ettt ettt et et aeataentae 103
13.6 MAINTENANCE @MU FEPAIT..cueiiireuieiriicieirieiceetsiei ettt tes ettt ebe st ae bt s b ea bt et s b bt b e et a bt a b e b et seae bt et a b bt b et e et b et et b b et esebetanne 103

14 Appendix
L14.1 TIGNTENING LOTQUES cuuveuiueietrircueieeriseie ettt ettt b et se bbbttt ae et s st b b e b e b et e et s b bt h e b et e b et e eaea e b e b e ea bt e bbbt st b b et ae b et et hebettacbetanae
14.2 Frequency converter operation

22 N2 EiR AR Wilo Motor FKT 20.2, 27.1, 27.2:#EMU FA, Rexa SUPRA, Rexa SOLID 53



1.2

13

1.4

2.1

54

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. Adherence to these instructions is a re-
quirement for the intended use and correct operation of the product:

- Carefully read the instructions prior to any activities on and with the product.

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

- Observe all product specifications and labels on the device.

The language of the original operating instructions is German. Versions of these in-
structions in any other language are translations of the original operating instructions.

Copyright remains with Wilo. Do not:

- Reproduce any content.

-~ Distribute any content.

- Use any content for competition purposes without authorisation.

Wilo shall reserve the right to change the listed data without notice and shall not be li-
able for technical inaccuracies and/or omissions.

Wilo shall reserve the rights to make technical changes to the product and individual
components. The illustrations used may differ from the original and are intended as a
sample 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 AN N2

This chapter contains basic information for the individual phases of the life cycle. Fail-

ure to observe this information carries the following risks:

- Injury to persons from electrical, mechanical and bacteriological factors as well as
electromagnetic fields

- Environmental damage from discharge of hazardous substances

- Property damage

- Failure of important functions of the product

Failure to observe the information contained herein will result in the loss of claims for
damages.

The instructions and safety instructions in the other chapters must also be ob-
served!

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.
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Safety m

CAUTION

Type and source of the danger!
Consequences or information.

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 caused by electric voltage

Danger of bacterial infection

Danger caused by strong magnetic field

> b b

Danger of explosion

Danger caused by explosive atmosphere

General warning symbol

Warning — risk of cutting injuries

Warning — hot surfaces

Warning — high pressure

Warning — suspended loads

Personal protective equipment: wear a safety helmet

ol g4 did 42
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2.3

2.4
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Personnel qualifications

Electrical work

Monitoring devices

Safety

Personal protective equipment: wear safety footwear

Personal protective equipment: wear protective gloves

Personal protective equipment: wear face mask

Personal protective equipment: wear safety goggles

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

Useful information

Personnel must:
-~ Beinstructed about locally applicable regulations governing accident prevention.
- Have read and understood the installation and operating instructions.

Personnel must have the following qualifications.

— Electrical work: A qualified electrician must carry out the electrical work.

- Installation/dismantling: The technician must be trained in the use of the necessary
tools and fixation materials for the relevant construction site.

- Maintenance tasks: The technician must be familiar with the use of operating fluids
and their disposal. In addition, the technician must have basic knowledge of mech-
anical engineering.

Definition of “qualified electrician”

A qualified electrician is a person with appropriate technical education, knowledge and
experience who can identify and prevent electrical hazards.

- Electrical work must be carried out by a qualified electrician.
-~ Before commencing work, disconnect the product from the mains and safeguard it
from being switched on again.

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

- Adhere to the requirements of the local energy supply company.

- Train personnel in connecting electrics.

— Instruct personnel in options for switching off the device.

-~ Comply with the technical specifications contained in these installation and operat-
ing instructions and on the rating plate.

- Earth the device.

- Observe regulations 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
into account special measures (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-
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2.5

2.6

2.7

2.8

Use in fluids hazardous to health

Permanent magnet motor

Transport

Installing/dismantling

Safety m

site of other protective equipment (e.g. overvoltage, undervoltage or phase failure re-
lay, etc.).

Residual-current device (RCD)

Comply with the regulations of the local energy supply company! The use of a residual-
current device is recommended.

If persons come into contact with the device and conductive fluids, secure the connec-
tion with a residual-current device (RCD).

There is a danger of bacterial infection when using the device in fluids hazardous to
health! Thoroughly clean and disinfect the device after dismantling and prior to further
use. The operator must ensure the following:
—~ The following protective equipment is provided and worn when cleaning the device:
— Closed safety goggles
— Breathing mask
— Protective gloves
— All persons are informed about the fluid, the associated danger and its correct hand-
ling!

Permanent magnet motors are driven by a permanently magnetised rotor. Please note

the following when using permanent magnet motors:

- Magnet and magnetic field
There is no risk from magnets and the magnetic field as long as the motor housing is
closed. Persons with a pacemaker are also not at any particular risk. Screw plugs can
be undone for maintenance purposes without hesitation. Do not open the motor
housing! Only customer service staff are permitted to work on an open motor!

- Generator operation
The motor generates an inductive voltage if the rotor is driven without electrical en-
ergy (e.g. when the fluid returns). In this case, the connection cable is live. Once the
pump has been connected, energy is fed back into the connected frequency con-
verter. Implement the following options to prevent destruction of the frequency
converter and motor as a result of overvoltage:

— Feed back input energy into the supply network.
— Dissipate input energy using a brake resistor.

- Wear the following protective equipment:
— Safety shoes
— Safety helmet (when using lifting equipment)
- Always hold the handle to transport the device. Never pull the device by the connec-
tion cable!
- Only use legally specified and approved lifting gear.
- Select the lifting gear based on the prevailing conditions (weather, attachment
point, load, etc.).
Always attach the lifting gear to the attachment points (handle or lifting eye).
The stability of the lifting equipment must be ensured during operation.
When using lifting equipment, ensure a second person is present to coordinate the
procedure if required (e.g. if the operator’s field of vision is blocked).
- Persons must not stand underneath suspended loads. Do not move suspended loads
over workplaces where people are present.

N2

- Wear the following protective equipment:
— Safety shoes
— Safety gloves for protection against cuts
— Safety helmet (when using lifting equipment)

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

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

-~ All rotating parts must be at a standstill.

-~ Provide adequate aeration in closed rooms.

- When working in chambers and closed spaces, a second person must be present for
safety reasons.

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

- Clean the device thoroughly. Disinfect devices that are used in fluids hazardous to
health!
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2.9

2.10

2.11

58

During operation

Maintenance tasks

Operating fluid

Safety

- Make sure that there is no risk of explosion when carrying out any type of welding
work or work with electrical devices.

- Wear the following protective equipment:
— Safety footwear
— Hearing protection (in accordance with work regulations notice)

—~ The work area in which the device is used is not a recreational area. No persons are
allowed in the work area during operation.

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

- Users must immediately notify the person in charge of every fault or irregularity.

- If hazardous defects occur, the operator must immediately deactivate the device.
Hazardous defects include:
— Malfunction of safety and monitoring devices
— Damage to housing parts
— Damage to electrical equipment

- Do not reach into the suction port. The rotating parts can crush and sever limbs.

- If the motor emerges during operation, as well as in dry well installation, the motor

housing can heat up to above 40 °C (104 °F).

Open all gate valves in the piping on both the suction and pressure sides.

Ensure minimum water submersion by using dry-running protection.

Under normal operating conditions, the sound-pressure level of the product is below

85 dB(A). However, the actual sound-pressure level depends on several factors:

— Installation depth

— Installation

— Fixation of accessories and piping

— Duty point

— Immersion depth

- If the device is operated under normal operating conditions, the operator must
measure the sound pressure. From a sound-pressure level of 85 dB(A), wear hearing
protection and mark out the working area!

N 2R\ Z

- Wear the following protective equipment:
— Closed safety goggles
— Safety shoes
— Safety gloves for protection against cuts

- Always carry out maintenance tasks outside the operating space/installation site.

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

- Only original parts from the manufacturer may be used for maintenance and repairs.
Use of parts other than the original parts releases the manufacturer from any liabil-
ity.

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

-~ Store tools at the designated locations.

—~ After completing work, reattach all safety and monitoring devices and check that
they function properly.

Changing operating fluid

In case of a defect, a pressure of several bar can build up in the motor! This pressure
escapes when the screw plugs are opened. If screw plugs are opened without due cau-
tion, they can be ejected at high speed! To avoid injuries, observe the following instruc-
tions:

- Adhere to the prescribed sequence of work steps.

-~ Unscrew the screw plugs slowly, but never unscrew them completely. As soon as the
pressure escapes (audible whistling or hissing of air), stop turning the screw plug any
further.

WARNING! Hot operating fluids can also spray out when the pressure is escaping.
This can result in scalding! To avoid injuries, allow the motor to cool down to the
ambient temperature before carrying out any work!

-~ When the pressure has completely dissipated, fully unscrew the screw plug.

The sealing chamber and the cooling system of the motor is filled with white oil or a
water-glycol mixture. Operating fluids must be replaced during regular maintenance
work and disposed of according to the local guidelines.
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2.12 Operator responsibilities - Installation and operating instructions must be in a language which the personnel
can understand.

Make sure that the personnel is relevantly trained for the specified work.

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

- Safety and information signs mounted on the device must be always legible.

- Train the personnel pertaining to the functioning of the system.

- Eliminate risk from electrical current.
9
9
9

N

Equip hazardous components inside the system with an on-site guard.
Identify and cordon off the work area.
To ensure safe working practice, define the responsibilities of the employees.

Children and persons younger than 16 years or with reduced physical, sensory or mental
capacities or limited experience are prohibited from handling the product! A technician
must supervise persons younger than 18 years!

3 Application/use

3.1 Intended use Submersible pumps are suitable for pumping:

- Sewage containing faeces

~ Wastewater (with small amounts of sand and gravel)
—~ Process sewage

— Fluids with dry matter up to max. 8 %

3.2 Improper use

DANGER

Explosion due to pumping of explosive fluids!

Pumping of highly flammable and explosive fluids (gasoline, kerosene, etc.) in pure
form is strictly prohibited. There is a risk of fatal injury due to explosion! The pumps
are not designed for these fluids.

DANGER
& Danger due to fluids hazardous to health!

If the pump is used in fluids hazardous to health, decontaminate the pump after dis-
mantling and before carrying out any other work! There is a risk of fatal injury! Ob-
serve the specifications in the work regulations! The operator must make sure that
the personnel have received and read the work regulations!

The submersible pumps must not be used for pumping:

—~ Drinking water

- Fluids containing hard components (such as stones, wood, metal, etc.)
- Fluids containing large quantities of abrasive contents (e.g. sand, gavel)

Intended use also includes compliance with this manual. Any other use is regarded as
non-compliant with the intended use.

4 Product description

41 Design Submersible sewage pump as submersible monobloc unit for wet well and dry well in-

stallation.
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Fig. 1: Sample illustration

41.1 Hydraulics

Product description

Connection cable inlet

Motor with cooling shroud

Sealing/bearing housing

Pressure port

Suction port

Hydraulics housing

Attachment point/handle

© N O Ul & W N

Coordinate system: Vibration sensor in Digital Data Interface

Centrifugal hydraulics with different impeller shapes, horizontal flange connection on
the pressure side, casing and impeller wear rings.

The hydraulics are not self-priming, in other words, the fluid must flow in either auto-
matically or with supply pressure.

Impeller shapes

The individual impeller shapes depend on the size of the hydraulics and not every im-
peller shape is available for every hydraulic system. The following is an overview of the
different impeller shapes:

-~ Vortex impeller

-~ Single-channel impeller

- Two-channel impeller

—~ Three-channel impeller

-~ Four-channel impeller

- SOLID impellers, closed or half open

Casing and impeller wear rings (depending on the hydraulics)

The suction port and impeller are subjected to the most stress when pumping. In the
case of channel impellers, the gap between the impeller and the suction port is an im-
portant factor for constant efficiency. The larger the gap between the impeller and the
suction port, the higher the losses in the delivery rate. The efficiency decreases and the
danger of clogging increases. In order to ensure long and efficient operation of the hy-
draulics, an impeller wear ring and/or neck ring is installed depending on the impeller
and the hydraulics.
—~ Impeller wear ring
The impeller wear ring is attached to the channel impellers and protects the incom-
ing flow edge of the impeller.

- Neckring
The neck ring is installed in the suction port of the hydraulics and protects the in-
coming flow edge in the centrifugal chamber.

If worn, customer service can simply replace both components.

412 Motor Self-cooling asynchronous or permanent magnet motor as three-phase current version.
An active cooling system takes care of cooling. The motor can be used for continuous
duty both immersed and non-immersed, also as part of dry well installation. The con-
nection cable has bare cable ends.

Motor fittings overview
Asynchronous motor Permanent magnet motor
FKT 20.2 FKT 27.x FKT 20.2...-P
Design type Asynchronous Asynchronous Synchronous
Max. efficiency category (based on IEC 60034)  IE3 IE3 IES
Operation with frequency converter 0 0 I (Wilo-EFC)
Digital Data Interface o - .
Immersed operating mode S1 S1 S1
Non-immersed operating mode S1 S1 S1
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Product description

Asynchronous motor Permanent magnet motor

FKT 20.2 FKT 27.x FKT 20.2...-P

Dry well installation operating mode

Upper rolling bearings: permanently lubricated,
low-maintenance

Lower rolling bearings: permanently lubricated,
low-maintenance

Connection cable sealed as longitudinally wa-
tertight

4.1.3 Seal

4.1.4 Cooling system

4.1.5 Material

4.2 Digital Data Interface

®

| = Required/mandatory, « = Standard, o = Optional, — = Not available

Different methods are used for the seal to the fluid and the motor compartment:
-~ Version "G": two separate mechanical seals
- Version "K": two mechanical seals in a block seal cartridge made of stainless steel

The cooling system version is one of two types, depending on the motor size:

- FKT 20.2: The sealing chamber and the cooling system form a one-chamber system.
The sealing chamber and the cooling system are filled with P35 coolant.

- FKT 27.x: The sealing chamber and the cooling system form a two-chamber system.
The sealing chamber is filled with medicinal white oil and the cooling system is filled
with P35 coolant.

Leakage from the seal is caught in the sealing chamber or leakage chamber:

- The sealing chamber accommodates any possible leakage of the seal on the fluid
side.

- The leakage chamber accommodates any possible leakage of the seal on the motor
side. The leakage chamber is empty ex works.

The motor has an active cooling system with separate cooling circuit. The water-glycol
mixture P35 is used as coolant. Coolant circulation is performed by an impeller. The im-
peller is driven by the motor shaft. The waste heat is transferred directly to the fluid via
the cooling flange. The cooling system is not pressurised when in cold state.

The following materials are used in the standard version:
-~ Pump housing: grey cast iron
—~ Impeller: grey cast iron
-~ Motor housing: grey cast iron
-~ Seal on the motor side:
— "G" = Carbon/ceramic or SiC/SiC
— "K"=SiC/siC
- Seal on the fluid side: SiC/5iC
- Static seal: FKM (ASTM D 1418) or NBR (nitrile)

The precise details of the materials used are shown in the respective configuration.

NOTICE

Note the instructions for the Digital Data Interface!
Read the separate instructions for the Digital Data Interface and comply with them.

The Digital Data Interface is a communication module with integrated web server that
has been integrated in the motor. It is accessed and controlled in an Internet browser
using a graphical user interface. The user interface enables easy pump configuration,
control and monitoring. Different sensors may have been installed in the pump for this
purpose. External signal transmitters may also input additional system parameters in
the control. The Digital Data Interface is capable of the following, depending on the
system mode:

—~ Pump monitoring.

- Controlling the pump with a frequency converter.

- Controlling the complete system with up to four pumps.
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4.3 Monitoring devices

Product description

Overview of monitoring devices

Asynchronous motor Permanent mag-

net motor

FKT 20.2 FKT 27.x FKT 20.2...-P

FKT 20.2

Internal monitoring devices

Digital Data Interface

Terminal/motor compartment Humidity

Motor winding: Bimetallic strip

Motor winding: PTC

o « (+1..3x Pt100) o « (+1..3x Pt100)

Motor bearings: Pt100

(0] (o] (0] (o]

Sealing chamber: conductive sensor

Sealing chamber: capacitive sensor

Leakage chamber: Float switch

Leakage chamber: capacitive sensor

Vibration sensor

External monitoring devices

Sealing chamber: conductive sensor

(0] - (0] -

43.1 Motor without Digital Data Inter-
face

4.3.2 Motor with Digital Data Interface

®

62

+ = Standard, — = Not available, o = Optional

All the monitoring devices fitted must always be connected!

Monitoring the terminal room and motor compartment

The terminal room and motor compartment monitoring protects the motor terminals
and winding from short-circuits. An electrode in both the terminal room and the motor
compartment measures the moisture content.

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
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.

Leakage chamber monitoring

The leakage chamber is equipped with a float switch. The float switch registers fluid in-
gress through the mechanical seal on the motor side. An alarm or deactivation of the
pump can therefore take place by pump control.

Monitoring of motor bearing

The thermal monitoring of the motor bearing protects the roller bearings against over-
heating. Pt100 sensors are used for temperature measurement.

NOTICE

Note the instructions for the Digital Data Interface!
Read the separate instructions for the Digital Data Interface and comply with them.
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4.4 Operating modes
4.5 Operation with frequency con-
verter

4.5.1 Asynchronous motor

4.5.2 Permanent magnet motor

Product description n

The Digital Data Interface evaluates all available sensors. Use the graphical user inter-
face of the Digital Data Interface to display current values and set the limit parameters.
A warning message or alarm signal is output upon exceeding the limit parameters. The
motor winding additionally features PTC sensors to enable secure pump deactivation.

Operating mode S1: Continuous duty

The pump can operate continuously at the rated load without exceeding the permiss-
ible temperature.

Operating mode: Non-immersed operation

The “non-immersed operation” operating mode describes the possibility of the motor

emerging during the drainage pumping sequence. This allows a further lowering of the

water level as far as the upper edge of the hydraulics. Observe the following points dur-

ing non-immersed operation:

- Operating mode: Continuous duty (S1).

- Max. fluid and ambient temperature: The max. ambient temperature corresponds to
the max. fluid temperature shown on the rating plate.

It is possible to operate asynchronous motors at the frequency converter. The fre-
quency converter must feature the following connections at a minimum:

- Bimetallic strip and PTC sensor

—~ Moisture probe

- Pt100 sensor (if motor bearing monitoring is available!)

Refer to section entitled "Frequency converter operation [P 104]" for additional re-
quirements and comply with these!

If the motor features a Digital Data Interface, also guarantee the following prerequis-
ites:

- Network: Ethernet 10BASE-T/100BASE-TX, IP-based

- Protocol support: Modbus TCI/IP

Refer to the separate instructions for the Digital Data Interface for detailed require-
ments!

Guarantee the following conditions when operating permanent magnet motors:
-~ Frequency converter with connection for PTC sensor

- Network: Ethernet 10BASE-T/100BASE-TX, IP-based

- Protocol support: Modbus TCI/IP

Refer to the separate instructions for the Digital Data Interface for detailed require-
ments!

Permanent magnet motors have been approved for operation with the following fre-
quency converters:
-~ Wilo-EFC

Other frequency converters on request!

4.6 Operation in an explosive atmo-
sphere

Asynchronous motor Permanent magnet motor
FKT 20.2 FKT 20.2...-P

Approval according to IEC-Ex ¢} - o

ATEX approval o o o

FM approval 0 o o

CSA-Ex approval - - -

Key

— = Not available/possible, o = Optional, « = Standard

For use in explosive atmospheres, the pump must be marked as follows on the rating
plate:
-~ “Ex” symbol of the corresponding approval
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4.7

64

Rating plate

Product description

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

These pumps must not be used in zone 0!

FM approval

The pumps are suitable for operation in potentially explosive atmospheres:

-~ Protection class: Explosionproof

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

The following section provides an overview of the abbreviations and associated data on
the rating plate:

Rating plate Value
designation

P-Typ Pump type

M-Typ Motor type

SN Serial number

Art.-No. Article number

MFY Date of manufacture*
Qu Volume flow duty point
Qo Max. volume flow

Hy Delivery head duty point
Hinax Max. delivery head

Hoin Min. delivery head

n Speed

T Max. fluid temperature
IP Protection class

| Rated current

Starting current

Rated current at service factor

2 Power consumption
P, Rated power

U Rated voltage

Uewe Inductive voltage

f Frequency

Max. operating frequency

Cos @ Motor efficiency

SF Service factor

OT; Operating mode: immersed

OT, Operating mode: non-immersed
AT Starting mode

M, Impeller diameter: original

IM o Impeller diameter: corrected

*The date of manufacture is stated in accordance with 1ISO 8601: JJJJWww
- JJJJ =year
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4.8

4.8.1

4.8.2

4.8.3

4.8.4

Type key

Hydraulics type key: EMU FA

Hydraulics type key: Rexa SUPRA

Hydraulics type key: Rexa SOLID

Motor type key: FKT motor

Product description

- W = abbreviation for week
- ww = calendar week

Type keys vary between individual hydraulics. The following section lists individual type

~

D
<

[

Example: Wilo-EMU FA 15.52-245E

FA Sewage pump
15 x10 = Nominal diameter of pressure connection
52 Internal performance coefficient

Original impeller diameter

245 (for standard variants only, omitted for configured pumps)
Impeller shape:
W = Vortex impeller
E = Single-channel impeller

D Z = Two-channel impeller

D = Three-channel impeller

V = Four-channel impeller

T = Closed two-channel impeller

G = Half-open single-channel impeller

Example: Wilo-Rexa SUPRA-V10-736A

SUPRA Sewage pump

Impeller shape:
V = Vortex impeller

v C = Single-channel impeller
M = Multi-channel impeller
10 x10 = Nominal diameter of pressure connection
73 Internal performance coefficient
6 Characteristic curve number

Material version:
A = Standard version

A B = Corrosion protection 1
D = Abrasion protection 1
X = Special configuration

Example: Wilo-Rexa SOLID-Q10-768A

SOLD  Sewage pumpwith SOLID impeller

Impeller shape:
T = Closed two-channel impeller

Q G = Half-open single-channel impeller
Q = Half-open two-channel impeller
10 x10 = Nominal diameter of pressure connection
76 Internal performance coefficient
8 Characteristic curve number

Material version:
A = Standard version

A B = Corrosion protection 1
D = Abrasion protection 1
X = Special configuration

Example: FKT 20.2M-4/32GX-P5

FKT Self-cooling motor with separate cooling circuit
20 Size
2 Configuration version
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4.9 Scope of delivery

4.10 Accessories

5 Transportation and storage
5.1 Delivery

5.2 Transport

66

Transportation and storage

Example: FKT 20.2M-4/32GX-P5

M Shaft design

4 Number of poles

32 Package length in cm

¢ Seal version
Ex-rated

Motor design:

- None = Standard asynchronous motor

- E = Highly efficient asynchronous motor
- P =Permanent magnet motor

IE efficiency class (based on IEC 60034-30):
None = [E0Q to IE2
5 3=1IE3
4 =|EL
5=1E5

Pump with free cable end

Cable length per customer request

Mounted accessories, e.g. external pencil electrode, pump support foot, etc.
Installation and operating instructions

NRVZR NS

Suspension unit

Pump support foot

Special versions with Ceram coatings or special materials
External pencil electrode for sealing chamber control
Level control devices

Fixation accessories and chains

Switchgear, relays and plugs

N R N AN 2

After receiving the shipment, this must be checked immediately for defects (damage,
completeness). Defects must be noted on the freight documentation! Furthermore, de-
fects must be notified to the transport company or the manufacturer immediately on
the day of receipt of shipment. Subsequently notified defects can no longer be asser-
ted.

WARNING

Standing under suspended loads!

Never allow anyone to stand under suspended loads! Danger of (serious) injuries
caused by falling parts. Loads may not be carried over work places where people are
present!

WARNING

Head and foot injuries due to a lack of protective equipment!
Danger of (serious) injuries during work. Wear the following protective equipment:

+ Safety shoes

+ Safety helmet must be worn if lifting equipment are used!

NOTICE

Use only properly functioning lifting equipment!

Use only properly functioning lifting equipment to lift and lower the pump. Ensure
that the pump does not become jammed during lifting and lowering. Do not exceed
the maximum bearing capacity of the lifting equipment! Check that lifting equip-
ment is functioning properly before use!
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Transportation and storage m

Only remove the outer packaging at the place of utilisation to ensure that the pump is
not damaged during transport. Use tear-proof plastic sacks of sufficient size to pack-
age used pumps for transport in a leak-proof manner.

The following points must also be observed:

- Adhere to the applicable national safety regulations.

— Use legally specified and approved lifting gear.

- Select the lifting gear based on the existing conditions (weather, attachment point,
load, etc.).

Only attach the lifting gear to the attachment point. Fix with a shackle.

Use lifting equipment with sufficient bearing capacity.

The stability of the lifting equipment must be ensured during operation.

When using lifting equipment, a second person must be present to coordinate the
procedure if required (e.g. if the operator’s field of vision is blocked).

N N2

Fig. 2: Attachment point

5.3 Storage

DANGER
& Danger due to fluids hazardous to health!

If the pump is used in fluids hazardous to health, decontaminate the pump after dis-
mantling and before carrying out any other work! There is a risk of fatal injury! Ob-
serve the specifications in the work regulations! The operator must make sure that
the personnel have received and read the work regulations!

WARNING

Sharp edges on the impeller and suction port!

Sharp edges can form on the impeller and suction port. There is danger of limbs be-
ing severed! Protective gloves must be worn to protect from cuts.

CAUTION

Permanent magnet motors: Connection wire may be live!

Turning the rotor may mean a voltage applies at the connection wires. Insulate con-
nection wires and do not short circuit!

CAUTION

Total damage due to moisture ingress

The ingress of moisture into the connection cable damages the cable and the pump!
Never immerse the ends of the connection cable in fluid. Seal them tightly during
storage.

Newly delivered pumps can be stored for one year. Contact customer service before
storing the device for more than one year.

When storing the pump, please note the following points:

~ Place the pump upright (vertical) on a firm bearing surface. Secure the pump against
falling over and slipping!

~ The max. storage temperature is -15 °C to +60 °C (5 °F to 140 °F). The max. relative
humidity is 90 %, non-condensing. We recommend frost-proof storage. Ambient
temperature: 5to 25 °C (41 to 77 °F), relative humidity: 40 to 50 %.

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

- Seal the suction and pressure connection tightly.

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

nection
Personnel qualifications

Installation types

Operator responsibilities

Installation

Installation and electrical connection

- Impellers must be turned by 180° at reqular intervals (3 — 6 months). This prevents
the bearings from jamming and renews the lubrication film on the mechanical seal.
WARNING! There is a risk of injury due to sharp edges on the impeller and suction
port!

—~ Elastomer parts and the coating are subject to natural brittleness. Contact customer
service if the mixer has to be stored for more than 6 months.

After storage, remove any dust and oil from the pump and check the coating for dam-
age. Repair damaged coatings before further use.

Electrical work: A qualified electrician must carry out the electrical work.
Installation/dismantling: The technician must be trained in the use of the necessary
tools and fixation materials for the relevant construction site.

N

Vertical stationary wet well installation with suspension unit

Vertical portable wet well installation with pump support foot

Vertical stationary dry well installation

Horizontal stationary dry well installation

NOTICE! Horizontal installation is not possible, depending on type and perform-
ance. For this installation type, contact customer service!

v Ly

-> Observe locally applicable accident prevention and safety regulations of trade asso-
ciations.

- Observe all regulations for working with heavy loads and under suspended loads.

- Provide protective equipment and ensure that the protective equipment is worn by
personnel.

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

- Avoid pressure surges!
Pressure surges can occur in long pressure pipes with steep terrain. These pressure
surges can lead to the destruction of the pump!

- Ensure the cooling time of the motor depending on the operating conditions and the
size of the pump chamber.

- Structural components and foundations must be of sufficient stability in order to al-
low the device to be fixed securely and functionally. The operator is responsible for
the provision and suitability of the structural component/foundation!

— Check that the available consulting documents (installation plans, design of the op-
erating space, inflow conditions) are complete and correct.

DANGER

Permanent magnet motors: Risk of fatal injury caused by inductive
voltage!

The motor generates an inductive voltage if the rotor is driven without electrical en-
ergy (e.g. when the fluid returns). In this case, the connection cable is live. There is a
risk of fatal injury caused by electric shock! Earth the connection cable prior to mak-
ing the connection and dissipate inductive voltage!

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! A second person
must be present for safety reasons.
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6.4.1

Indications for double pump oper-
ation

Installation and electrical connection

S

WARNING

Hand and foot injuries due to lack of protective equipment!
Danger of (serious) injuries during work. Wear the following protective equipment:

« Safety gloves for protection against cuts
+ Safety shoes

« Safety helmet must be worn if lifting equipment are used!

NOTICE

Use only properly functioning lifting equipment!

Use only properly functioning lifting equipment to lift and lower the pump. Ensure
that the pump does not become jammed during lifting and lowering. Do not exceed
the maximum bearing capacity of the lifting equipment! Check that lifting equip-
ment is functioning properly before use!

- Prepare the operating space/installation location as follows:

— Clean, free of coarse solids
— Dry

— Frost-free

— Decontaminated

- Take immediate countermeasures if there is a build-up of toxic or suffocating gases!
- Attach the lifting gear to the attachment point using a shackle. Only use lifting gear

that has been technically approved.

- Use lifting gear for lifting, lowering and transporting the pump. Do not pull the pump

by the connection cable!

= It must be possible to attach the lifting equipment safely. The storage location and

the operating space/installation site must be accessible by the lifting equipment.
The set-down location must have a firm surface.

- Routed connection cables must enable safe operation. Check whether the cable

cross-section and the cable length are sufficient for the selected installation type.

- The corresponding IP class must be observed when using switchgears. Install the

switchgear in an overflow-proof position and away from potentially explosive atmo-
sphere areas!

- Avoid air intake into the fluid, use baffles or deflector plates for the inlet. Air that has

entered the system can collect in the pipe system and lead to impermissible operat-
ing conditions. Air pockets must be removed using the ventilation systems!

— Do not allow the pump to dry run! Avoid air pockets in the hydraulics housing or in

the pipe system. Ensure that the water never falls below the minimum level. The in-
stallation of dry-running protection is recommended!

If several pumps are used in an operating space, minimum distances between the
pumps and the wall must be complied with. Here there is a difference in the distances
depending on the type of system: Alternating operation or parallel operation.
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m Installation and electrical connection

d Diameter hydraulics housing

Minimum distance from the wall:
A, - alternating operation: min. 0.3 x d
- parallel operation: min. 1 x d

Distance to pressure pipes
A, - alternating operation: min. 1.5 x d
- parallel operation: min. 2 x d

Fig. 3: Minimum distances

6.4.2 Maintenance tasks . . .
After a storage period of more than 6 months, carry out the following maintenance

tasks before installation:

— Rotate the impeller.

- Check the coolant.

- Check the oil in the sealing chamber (FKT 27.x only).

6.4.2.1 Rotate impeller

WARNING

Sharp edges on the impeller and suction port!
Sharp edges can form on the impeller and suction port. There is danger of limbs be-
ing severed! Protective gloves must be worn to protect from cuts.

Small pumps (up to DN 100 pressure port)
v’ The pump is not connected to the mains!

v’ Use protective equipment!

1. Place the pump on a firm surface in a horizontal position. WARNING! Risk of hands
being crushed. Make sure that the pump cannot fall over or slip!

2. Slowly and carefully reach into the hydraulics housing from below and rotate the
impeller.
Large pumps (from DN 150 pressure port)
v’ The pump is not connected to the mains!
v’ Use protective equipment!

1. Place the pump upright on a firm surface. WARNING! Risk of hands being crushed.
Make sure that the pump cannot fall over or slip!

2. Carefully and slowly reach into the hydraulics housing through the pressure port
and rotate the impeller.
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Installation and electrical connection

6.4.2.2 Check the coolant

FKT 20.2 motor

+

v
v
v

Fig. 4: Cooling system: Check the FKT 20.2
coolant

Add/bleed the coolant
Drain the coolant

Pump is not installed.
Pump is not connected to the mains.

Use protective equipment!

. Place the pump upright on a firm surface. WARNING! Risk of hands being crushed.

Make sure that the pump can not fall over or slip!

. Position a suitable reservoir to collect the operating fluid.
. Unscrew the screw plug (+).

. Unscrew the screw plug (-) and drain the operating fluid. If a ball valve is installed

at the outlet opening, open the ball valve to drain.
NOTICE! Rinse to completely bleed the cooling system.

. Check the operating fluid:

= If the operating fluid is clear, reuse the operating fluid.

= If the operating fluid is contaminated (cloudy/dark), add new operating fluid.
Dispose of the operating fluid in accordance with local regulations!

= Notify customer service if the operating fluid contains metal swarf!

. If a ball valve is installed on the outlet opening, close the ball valve.

. Clean the screw plug (=), replace the seal ring and screw it back in. Max. tightening

torque: 8 Nm (5.9 ft-Ib)!

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

= Comply with the specifications for the operating fluid type and quantity!
When recycling the operating fluid, check the quantity and adjust it, if re-
quired!

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

torque: 8 Nm (5.9 ft-Ib)!

FKT 27.x motor

+

v
v
v

1

Fig. 5: Cooling system: Check the FKT
27.1/27.2 coolant

Installation and operating instructions Wilo Motor FKT 20.2,

Add/bleed the coolant

Drain the coolant
Pump is not installed.
Pump is not connected to the mains.
Use protective equipment!

Place the pump upright on a firm surface. WARNING! Risk of hands being crushed.
Make sure that the pump can not fall over or slip!

. Position a suitable reservoir to collect the operating fluid.
. Unscrew the screw plug (+).

. Unscrew the screw plug (-) and drain the operating fluid. If a ball valve is installed

at the outlet opening, open the ball valve to drain.
NOTICE! Rinse to completely bleed the cooling system.

. Check the operating fluid:

= If the operating fluid is clear, reuse the operating fluid.

= If the operating fluid is contaminated (cloudy/dark), add new operating fluid.
Dispose of the operating fluid in accordance with local regulations!

= Notify customer service if the operating fluid contains metal swarf!

. If a ball valve is installed on the outlet opening, close the ball valve.

. Clean the screw plug (=), replace the seal ring and screw it back in. Max. tightening

torque: 8 Nm (5.9 ft-Ib)!

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

27.1,27.2:, EMU FA, Rexa SUPRA, Rexa SOLID 71



m Installation and electrical connection

= Comply with the specifications for the operating fluid type and quantity!
When recycling the operating fluid, check the quantity and adjust it, if re-
quired!

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

6.4.2.3 Check the oil in the sealing cham-
ber

FKT 27.x motor

-+ Add the oil to the sealing chamber
- Drain the oil from the sealing chamber

v Pump is not installed.
v Pump is not connected to the mains.

v’ Use protective equipment!

1. Place the pump upright on a firm surface. WARNING! Risk of hands being crushed.
Make sure that the pump can not fall over or slip!

2. Position a suitable reservoir to collect the operating fluid.
3. Unscrew the screw plug (+).

4. Unscrew the screw plug (-) and drain the operating fluid. Open the ball valve if a
ball valve has been installed at the outlet opening.
NOTICE! Vacuum the oil or rinse the sealing chamber to fully drain the system.

5. Check the operating fluid:
= If the operating fluid is clear, reuse the operating fluid.

= If the operating fluid is contaminated (black), fill with new operating fluid. Dis-
pose of the operating fluid in accordance with local regulations!

Fig. 6: Sealing chamber: Check the oil = |If there is water in the operating fluid, fill with new operating fluid. Dispose of
the operating fluid in accordance with local regulations!

= Notify customer service if the operating fluid contains metal swarf!
6. If a ball valve is installed on the outlet opening, close the ball valve.

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!
When recycling the operating fluid, check the quantity and adjust it, if re-
quired!

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

6.4.3 Stationary wet well installation

NOTICE

@ Pumping problems due to water level being too low
If the fluid is lowered too much, separation of the volume flow may occur. Further-
more, air cushions may form in the hydraulic system, resulting in undesirable beha-
viour during operation. The minimum permissible water level must reach the upper
edge of the hydraulics housing!

The pump is installed in the fluid for the wet well installation. For this, a suspension unit
must be installed in the chamber. On the pressure side, the on-site pipe system is con-
nected to the suspension unit and on the suction side to the pump. The connected pipe
system must be self-supporting. The suspension unit must not support the pipe sys-
tem!
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Work steps
® i 1 Gate valve
I
2 Non-return valve
ON|
8 3 Suspension unit

4 Guide pipes (provided by the customer)

= 5 Attachment point for lifting equipment
6 Minimum water level
v Operating space/installation location has been prepared for the installation.

4 Suspension unit and pipe system have been installed.

v Pump is prepared for operation on the suspension unit.

1. Use a shackle to attach the lifting equipment to the attachment point on the
pump.

2. Lift the pump, swivel it above the chamber opening and slowly lower the guide
claw onto the guide pipe.

Fig. 7: Wet well installation, stationary

3. Lower the pump until it sets on the suspension unit and is connected automatical-
ly. CAUTION! Hold the connection cable slightly taut when lowering the pump!

4. Loosen the lifting equipment from the lifting gear and secure it against falling at
the chamber outlet.

5. Have the connection cable routed into the chamber by a qualified electrician and
properly route it outside from the chamber. CAUTION! Do not damage the con-
nection cable (no kinks, note the bend radius)!

» The pump is installed, the qualified electrician can make the electrical connection.

6.4.4 Portable wet well installation

WARNING

Risk of burns from hot surfaces!
Motor housing can become hot during operation. It may cause burns. Allow the
pump to cool down at ambient temperature after switching it off!

WARNING

Separation of pressure hose!

Separation or movement of the pressure hose can lead to (serious) injuries. Securely
attach the pressure hose to the outlet! Prevent buckling of the pressure hose.

NOTICE

@ Pumping problems due to water level being too low
If the fluid is lowered too much, separation of the volume flow may occur. Further-
more, air cushions may form in the hydraulic system, resulting in undesirable beha-
viour during operation. The minimum permissible water level must reach the upper
edge of the hydraulics housing!

For portable installation, the pump must be equipped with a pump support foot. The
pump support foot ensures minimum ground clearance in the suction area and enables
secure footing if placed on a solid bearing surface. In this installation type, the pump
can be installed anywhere in the operating space/installation site. A hard base must be
used at the installation location to prevent sinking in case of soft bearing surfaces. A
pressure hose is connected on the pressure side. If operated for longer periods of time,
fix the pump firmly to the floor. This prevents vibration and ensures quiet and low-
wearing running.
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Fig. 8: Wet well installation, portable

6.4.5 Stationary dry well installation

®

74

Installation and electrical connection

Work steps
1 Pump support foot
2 Pipe elbow
3 Storz coupling
4 Pressure hose
5 Lifting equipment
6 Attachment point for lifting equipment
7 Minimum water level

v Pump support foot mounted.

v/ Pressure connection prepared: Pipe elbow with hose connection or pipe elbow with

Storz coupling mounted.

. Use a shackle to attach the lifting equipment to the attachment point on the
pump.

. Lift the pump and lower it to the intended location (chamber, pit).

. Place the pump on a solid load bearing surface. CAUTION! Sinking must be pre-
vented!

. Route the pressure hose and fasten it to an appropriate point (e.g. the drain off).
DANGER! Separation or movement of the pressure hose can lead to (serious) in-
juries! Secure the pressure hose at the outlet.

. Correctly route the connection cables. CAUTION! Do not damage the connection
cable (no kinks, note the bend radius)!

» The pump is installed, the qualified electrician can make the electrical connection.

NOTICE

Pumping problems due to water level being too low

If the fluid is lowered too much, separation of the volume flow may occur. Further-
more, air cushions may form in the hydraulic system, resulting in undesirable beha-
viour during operation. The minimum permissible water level must reach the upper
edge of the hydraulics housing!

In dry well installation, the operating space is divided into the collecting space and the

machine room. In the collecting space, the fluid flows and is collected; the pump tech-
nology is installed in the machine room. The pump is installed in the machine room and
connected to the pipe system on the suction and pressure side. Observe the following

points for installation:

9

9

The suction- and pressure-side pipe system must be self-supporting. The pump
must not support the pipe system.

Connect the pump to the pipe system ensuring that it is free of stress and vibrations.
The use of elastic connection pieces (compensators) is recommended.

The pump is not self-priming, in other words, the fluid must flow in either automati-
cally or with supply pressure. The minimum level in the collecting space must be at
the same height as the upper edge of the hydraulics housing!

Max. ambient temperature: 40 °C (104 °F)
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Electrical connection

Installation and electrical connection
4

Work steps
1 1 Gate valve
— 2 Non-return valve
2
3 Compensator
4
® 3
f/ =\

5

Attachment point for lifting equipment
Fig. 9: Dry well installation

Minimum water level in collecting space

v’ Machine room/installation location is prepared for the installation.
1.
pump.

v Pipe system has been properly installed and is self-supporting.

Use a shackle to attach the lifting equipment to the attachment point on the
6.4.6

cable slightly taut when positioning the pump!

Lift the pump and position it in the machine room. CAUTION! Hold the connection
Secure pump to the foundation properly.
Level control

Connect pump to the pipe system. NOTICE! Ensure the connection is free of
Loosen the lifting gear from the pump.

stress and vibrations. If required, use plastic connection pieces (compensators)

Have the connection cable installed in the machine room by a qualified electrician

NOTICE! Do not damage the connection cable (no kinks, note the bend radius)!
The pump is installed, the qualified electrician can make the electrical connection.
DANGER

Risk of explosion due to incorrect installation!
electrician.

If the level control is installed within a potentially explosive area, the signal trans-
6.4.7

mitter must be connected via an Ex cut-off relay or a Zener barrier. There is a risk of
explosion if connected incorrectly! Connection must be carried out by a qualified

- Float switches can move freely!
Dry-running protection

With a level control device, the current fill levels are determined and the pump is
switched on and off automatically depending on the fill levels. Fill levels are recorded by
using different sensor types (float switches, pressure and ultrasound measurements or
electrodes). The following must be observed when using a level control device:

- The water level must not fall below the minimum permissible!

- The maximum switching frequency must not be exceeded!

- If the fill levels fluctuate strongly, a level control with two measuring points is re-

commended. This makes it possible to achieve larger differential gaps.

Dry-running protection must prevent the pump from operating without fluid and air
from entering the hydraulics. The minimum permissible fill level must be determined
with the help of a signal transmitter. Once the specified limit value is reached, the pump

must be deactivated with an appropriate signal. Dry-running protection can expand the
available level controls by an additional measuring point or function as an independent
timum operational reliability.

switch-off device. Depending on the system security, the pump can be restarted auto-
DANGER

matically or manually. Installation of dry-running protection is recommended for op-
Risk of death due to electrocution!

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 in accordance
with the locally applicable regulations.
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6.5.1

6.5.2

6.5.2.1

6.5.2.2

76

Fuse on mains side

Maintenance tasks

Checking the insulation resistance
of the motor winding

Test the resistor of the temper-
ature sensor

Installation and electrical connection

DANGER
Risk of explosion due to incorrect connection!

+ Always connect the pump to an electrical outlet outside the explosive area. If
the connection must be established within explosive atmospheres, the connec-
tion must be carried out in an Ex-rated housing (ignition protection class ac-
cording to DIN EN 60079-0)! Non-compliance may lead to a risk of fatal injury
from explosion!

+ Connect the equipotential bonding conductor to the earth terminal indicated.
The earth terminal is installed in the area near the connection cables. Use cable
cross-sections as per locally applicable regulations for the equipotential bond-
ing 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!

- The mains connection must match the specifications on the rating plate.

- Power supply on mains side for three-phase current motors with clockwise rotating
field.

- Lay the connection cable in accordance with the locally applicable regulations and
connect it according to the wire assignment.

-~ Connect the monitoring devices and check their function.

- Earth the device properly in accordance with applicable 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.).

Residual-current device (RCD)

Comply with the regulations of the local energy supply company! The use of a residual-
current device is recommended.

If persons come into contact with the device and conductive fluids, secure the connec-
tion with a residual-current device (RCD).

Carry out the following maintenance tasks prior to installation:
- Check the insulation resistance of the motor winding.
- Test the resistance of the temperature sensor.

There are several reasons if the measured values differ from the specifications:
—~ Humidity in the motor.

-~ Humidity in the connection cable.

- Monitoring device faulty.

Contact customer service in the event of a fault.

Use an insulation tester to measure the insulation resistance (measuring

voltage = 1000 V). Observe the following values:

- At the time of initial commissioning: Insulation resistance may not be less than
20 MQ.

- For further measurements: Value must be greater than 2 MQ.

Measure the resistor of the temperature sensors with an ohnmmeter. The following

measured values must be complied with:
- Bimetallic strip: Measured value = 0 ohms (continuity).
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- PTC sensor (PTC thermistor): Measured value depends on the number of sensors in-
stalled. A PTC sensor has a cold resistance range of 20 to 100 ohms.

— With three sensors in series, the measured value range is from 60 to 300 ohms.
— With four sensors in series, the measured value range is from 80 to 400 ohms.

- Pt100 sensor: Pt100 sensors have a resistance value of 100 ohms at 0 °C (32 °F).
Between 0 °C (32 °F) and 100 °C (212 °F), the resistance increases by 0.385 ohms per
1°C (1.8 °F) increase.

At an ambient temperature of 20 °C (68 °F), the resistance is 107.7 ohms.

6.5.3 Asynchronous motor power con-

nection The three-phase current version is supplied with bare cable ends. Connection to the

mains is made by connecting the connection cables in the switchgear. Refer to the at-
tached connection diagram for more precise details regarding the connection. Electrical
connection must always be carried out by a qualified electrician!

NOTICE! 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 connection diagram.

Wiring diagram of the power connections for direct starting

u,Vv,w Mains connection

PE (gn-ye) Earth

UL V1, W2  Mains connection (start of winding)
u2,v2, w2 Mains connection (end of winding)

PE (gn-ye) Earth

6.5.4 Permanent magnet motor power X
Wilo-EFC frequency converter

connection
Terminal Wiring diagram
96 u
97 \%
98 w
99 Earth (PE)

Insert the motor connection cables into the frequency converter through the threaded
cable gland. Connect the wires as per the connection diagram.

NOTICE! Widely position cable shielding!

Fig. 10: Pump connection: Wilo-EFC

6.5.5 Digital Data Interface connection

NOTICE
@ Note the instructions for the Digital Data Interface!
Read the separate instructions for the Digital Data Interface and comply with them.

Description

A hybrid cable is used as the control cable. The hybrid cable merges two cables in one:
- Signal cable for control voltage and winding monitor
-~ Network cable
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Fig. 11: Hybrid cable diagram

6.5.6 Monitoring equipment connection

Installation and electrical connection

Pos. Wire no/colour Description
1 Outer cable sheath
2 Outer cable shielding
3 Inner cable sheath
4 Inner cable shielding
1=+ Connection wires for Digital Data Interface power
5 supply. Operating voltage: 24 VDC (12-30 V FELV,
2=- max. 4.5 W)
6 3/4=PTC PTC sensor connection wires in the motor winding.
Operating voltage: 2.5 to 7.5 VDC
White (wh) = RD+ Prepare the network cable and install the supplied
. Yellow (ye) = TD+ RJ45 plug.
Orange (og) = TD-
Blue (bu) = RD-

The connection of the Digital Data Interface depends on the selected system mode and
other system components. Note installation suggestions and connection variants in the
instructions for the Digital Data Interface.

NOTICE! Widely position cable shielding!

Overview of monitoring devices

Asynchronous motor Permanent mag-
net motor

FKT 20.2 FKT 20.2 FKT 27.x FKT 20.2...-P

Internal monitoring devices

Digital Data Interface

Terminal/motor compartment Humidity

Motor winding: Bimetallic strip

Motor winding: PTC

o « (+1..3x Pt100) o « (+ 1...3x Pt100)

Motor bearings: Pt100

Sealing chamber: conductive sensor

Sealing chamber: capacitive sensor

Leakage chamber: Float switch

Leakage chamber: capacitive sensor

Vibration sensor

External monitoring devices

Sealing chamber: conductive sensor

(0] - (0] -

78

« = Standard, — = Not available, o = Optional

All the monitoring devices fitted must always be connected!

Motor with Digital Data Interface

NOTICE

Note the instructions for the Digital Data Interface!
Read the separate instructions for the Digital Data Interface and comply with them.

The Digital Data Interface evaluates all available sensors. Use the graphical user inter-
face of the Digital Data Interface to display current values and set the limit parameters.
A warning message or alarm signal is output upon exceeding the limit parameters. The
motor winding additionally features PTC sensors to enable secure pump deactivation.
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6.5.6.1 Monitoring of terminal room/mo-
tor compartment

6.5.6.2 Monitoring of motor winding

Installation and electrical connection n

Motor without Digital Data Interface

Refer to the enclosed connection diagram for details regarding the connection and in-
stallation of the monitoring devices. Electrical connection must always be carried out
by a qualified electrician!

NOTICE! 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 connection diagram.

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!

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

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
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6.5.6.3

Leakage chamber monitoring

6.5.6.4 Monitoring of motor bearing

6.5.6.5

6.5.7

6.5.7.1

6.5.7.2

6.5.7.3

80

Sealing chamber monitoring (ex-
ternal electrode)

Motor protection adjustment

Direct activation

Star-delta activation

Soft starter

Installation and electrical 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!

The float switch is equipped with a potential-free normally closed contact. The switch-
ing capacity can be found in the supplied connection diagram.

Wiring diagram

K20, Float switch connection
K21

When the float switch is activated, a warning must be issued or deactivation must
take place.

Connect the Pt100 sensor via an evaluation relay. Relay “DGW 2.01G” is recommended
for this. The threshold is 100 °C (212 °F).

Wiring diagram

T1,T2 Pt100 sensor connection

When the threshold is reached, deactivation must take place!

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.

CAUTION

Connection of the sealing chamber control

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

Note the additional information in the chapter on potentially explosive areas found
in the appendix!

Motor protection must be set depending on the selected activation type.

At full load, set the motor protection switch to the rated current (see rating plate). At
partial load, it is recommended to set the motor protection switch 5 % above the cur-
rent measured at the duty point.

The motor protection setting depends on the installation:

-~ Motor protection installed in the motor line: Set the motor protection to 0.58 x the
rated current.

-~ Motor protection installed in the mains supply cable: Set the motor protection to the
rated current.

The maximum start-up time in star connection is 3 seconds.
At full load, set the motor protection switch to the rated current (see rating plate). At

partial load, it is recommended to set the motor protection switch 5 % above the cur-
rent measured at the duty point. The following points must also be observed:
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-~ Power 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.

6.5.8 Operation with frequency con-
verter

6.5.8.1  Asynchronous motor It is possible to operate asynchronous motors at the frequency converter. The fre-

quency converter must feature the following connections at a minimum:

— Bimetallic strip and PTC sensor

—~ Moisture probe

- Pt100 sensor (if motor bearing monitoring is available!)

Refer to section entitled "Frequency converter operation [» 104]" for additional re-
quirements and comply with these!

If the motor features a Digital Data Interface, also guarantee the following prerequis-
ites:

- Network: Ethernet 10BASE-T/100BASE-TX, IP-based

- Protocol support: Modbus TCI/IP

Refer to the separate instructions for the Digital Data Interface for detailed require-
ments!

6.5.8.2 Permanent magnet motor . -, .
9 Guarantee the following conditions when operating permanent magnet motors:

- Frequency converter with connection for PTC sensor
- Network: Ethernet 10BASE-T/100BASE-TX, IP-based
- Protocol support: Modbus TCI/IP

Refer to the separate instructions for the Digital Data Interface for detailed require-
ments!

Permanent magnet motors have been approved for operation with the following fre-
quency converters:
-~ Wilo-EFC

Other frequency converters on request!

7 Commissioning

WARNING

Foot injuries due to a lack of protective equipment!
Danger of (serious) injuries during work. Wear safety shoes!

"

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.

7.1 Personnel qualifications - Electrical work: A qualified electrician must carry out the electrical work.
- Operation/control: Operating personnel must be instructed in the functioning of the
complete system.

7.2 Operator responsibilities - Providing installation and operating instructions by the pump or at a place specially

reserved for it.

- Making the installation and operating instructions available in the language of the
personnel.

-~ Making 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 pump is suitable for use under the specified operating conditions.
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m Commissioning

7.3 Direction of rotation check (for

The pump is factory-checked and adjusted to the correct direction of rotation for a
three-phase current motors only)

clockwise rotating field. Connection is made in accordance with the specifications in
chapter “Electrical connection”.

Direction of rotation check

A qualified electrician checks the rotating field at the mains connection with a rotating
field-test device. For the correct direction of rotation, a clockwise rotating field must
be available at the mains connection. The pump is not approved for operation with a
counter-clockwise rotating field! CAUTION! If the direction of rotation is checked
with a test run, comply with the ambient and operating conditions!

Incorrect direction of rotation

If the direction of rotation is incorrect, change the connection as follows:
- Swap two phases for motors with direct starting.
- Swap the connections of two windings (e.g. U1/V1 and U2/V2) for star-delta activa-

tion motors.
7.4 Operation in an explosive atmo-
sphere

DANGER
Risk of explosion due to flying sparks in the hydraulics!
During operation the hydraulics must be flooded (completely filled with the fluid). If
the volume flow is interrupted or the hydraulics emerges, air cushions can form in
the hydraulics. If this happens, there is a risk of explosion, e.g. flying sparks due to
static charge! Dry-running protection must ensure that the pump is deactivated at
the appropriate level.
Asynchronous motor Permanent magnet motor
FKT 20.2 FKT 27.x FKT 20.2...-P

Approval according to IEC-Ex o - 0

ATEX approval ¢} o o)

FM approval ¢} o 0

CSA-Ex approval - - -

Key
- = Not available/possible, o = Optional, « = Standard

For use in explosive atmospheres, the pump 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 pumps are suitable for operation in potentially explosive atmospheres:
- Device group: I
-~ Category: 2, zone 1 and zone 2

These pumps must not be used in zone 0!

FM approval

The pumps are suitable for operation in potentially explosive atmospheres:

- Protection class: Explosionproof

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

75 Before switching on Check the following prior to activation:

— Check whether the device has been installed properly and in accordance with the
locally applicable regulations:
— Has the pump been earthed?

82 WILO SE 2019-10



Commissioning m

— Layout of power supply cable tested?
— Electrical connection made properly?
— Mechanical components attached correctly?
-~ Check level control:
— Float switches can move freely?
— Switching level tested (pump on, pump off, minimum water level)?
— Additional dry-running protection installed?
—~ Test operating conditions:
— Min./max. temperature of the fluid tested?
— Max. immersion depth tested?
— Operating mode defined depending on the minimum water level?
— Maximum switching frequency adhered to?
- Check installation location/operating space:
— Pipe system on the pressure side free of deposits?
— Inlet or pump sump cleaned or free of deposits?
— All gate valves open?
— Minimum water level defined and monitored?
The hydraulics housing must be filled completely with the fluid and there must be
no air cushions in the hydraulics. NOTICE! Provide suitable venting devices if
there is a risk of air cushions being formed in the system!

7.6 Switch on and off During the start process, the rated current is temporarily exceeded. During operation,
the rated current may no longer be exceeded. CAUTION! If the pump does not start,
switch off the pump immediately. Remove the fault before reactivating the pump!
The pump is switched on and off using a separate operating point (on/off switch,
switchgear) provided by the customer.

7.7 During operation

DANGER

Risk of explosion due to overpressure in the hydraulics!

If the gate valves on the suction and pressure sides are closed during operation, the
fluid in the hydraulics housing is heated up by the pumping movement. This heating
creates a pressure of several bars in the hydraulics. The pressure can result in the
pump exploding! Make sure that all gate valves are open during operation. Open
closed gate valves immediately!

WARNING

Amputation of limbs due to rotating components!

No persons must be present in the work area of the pump! There is risk of (serious)
injuries due to rotating components! No persons must be present in the work area of
the pump during start-up or operation.

WARNING
Risk of burns from hot surfaces!

Motor housing can become hot during operation. It may cause burns. Allow the
pump to cool down at ambient temperature after switching it off!

NOTICE

Pumping problems due to water level being too low

If the fluid is lowered too much, separation of the volume flow may occur. Further-
more, air cushions may form in the hydraulic system, resulting in undesirable beha-
viour during operation. The minimum permissible water level must reach the upper
edge of the hydraulics housing!

When operating the pump, observe the locally applicable regulations on the following
topics:

- Work safety

-~ Accident prevention
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8.2

8.3

84

Shut-down/dismantling
Personnel qualifications

Operator responsibilities

Shut-down

Shut-down/dismantling

-~ Handling electrical machines

Strictly adhere to the responsibilities of the personnel specified by the operator. All
personnel are responsible for ensuring that the responsibilities of the personnel and the
regulations are observed!

Due to their design, centrifugal pumps have rotating parts that are easily accessible.
Depending on operating conditions, sharp edges can develop on these parts. WARN-
ING! This can lead to cuts and limbs may be severed! Check the following at regular
intervals:

Operating voltage (+/- 5 % of the rated voltage)

Frequency (+/- 2 % of the rated frequency)

Current consumption between individual phases (max. 5 %)

Voltage difference between the individual phases (max. 1 %)

Max. switching frequency

Minimum water submersion depending on the operating mode

Inlet: no air intake.

Level control device/dry-running protection: Switching points
Quiet/low-vibration running

All gate valves open

N N N N A N N N A2

Operation in the limit range

The pump can briefly be operated in the limit range (max. 15 min/day). During operation
in the limit range, expect relatively large deviations from the operating data. NO-

TICE! Continuous duty in the limit range is prohibited! The pump is exposed to high
wear and there is a greater risk of failure!

The following parameters apply during operation in the limit range:
Operating voltage (+/-10 % of the rated voltage)

Frequency (+3/-5 % of the rated frequency)

Power consumption between individual phases (max. 6 %)
Voltage difference between the individual phases (max. 2 %)

NN R AR

- Operation/control: Operating personnel must be instructed in the functioning of the
complete system.

- Electrical work: A qualified electrician must carry out the electrical work.

- Installation/dismantling: The technician must be trained in the use of the necessary
tools and fixation materials for the relevant construction site.

- 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 pump is deactivated during shutdown, but remains installed. This ensures that the
pump is always ready for operation.

v Completely immerse the pump in the fluid to protect the pump from frost and ice.

v Minimum fluid temperature: +3 °C (+37 °F).
1. Switch off the pump at the operating point.

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

» The pump has been shut down and can be dismantled.

If the pump remains installed after decommissioning, observe the following points:

- Ensure that the aforementioned requirements are maintained for the complete
period of shutdown. Remove the pump if meeting these requirements cannot be
guaranteed!

- For an extended period of shutdown, carry out a function test at regular intervals:
— Period: monthly to quarterly
— Running time: 5 minutes
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— Only run a function test in valid operating conditions! CAUTION! Do not run
when dry! Non-compliance may result in irreparable damage!

8.4 Removal

DANGER

Danger due to fluids hazardous to health!

If the pump is used in fluids hazardous to health, decontaminate the pump after dis-
mantling and before carrying out any other work! There is a risk of fatal injury! Ob-
serve the specifications in the work regulations! The operator must make sure that
the personnel have received and read the work regulations!

B

DANGER

Risk of death due to electrocution!

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 in accordance
with the locally applicable 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! A second person
must be present for safety reasons.

WARNING

Risk of burns from hot surfaces!

Motor housing can become hot during operation. It may cause burns. Allow the
pump to cool down at ambient temperature after switching it off!

P @ b

NOTICE

Use only properly functioning lifting equipment!

Use only properly functioning lifting equipment to lift and lower the pump. Ensure
that the pump does not become jammed during lifting and lowering. Do not exceed
the maximum bearing capacity of the lifting equipment! Check that lifting equip-
ment is functioning properly before use!

©

8.4.1 Stationary wet well installation v Pump is decommissioned

v’ Gate valves on the inlet and pressure sides are closed.
1. Disconnect the pump from the mains.

2. Attach the lifting equipment to the attachment point. CAUTION! Do not pull on
the connection cables! This damages the connection cables!

3. Slowly raise the pump and lift it above the guide pipes from the operating space.
CAUTION! There is a risk of damaging the connection cable when lifting the
pump! Hold the connection cable slightly taut when lifting!

4, Coil up the connection cable and attach to the motor. CAUTION! Do not kink the
connection cable and maintain the bend radius. Do not damage the connection
cables during attachment! Check for crushing and wire breaks.

5. Thoroughly clean the pump (see section entitled "Cleaning and disinfecting”).
DANGER! Disinfect the pump if the pump has been used in fluids that are haz-
ardous to health!

8.4.2 Portable wet well installation v Pump has been taken out of service

1. Disconnect the pump from the mains.
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2. Roll up the connection cable and lay it across the motor housing. CAUTION! Do not
kink the connection cable and maintain a constant bend radius. Never pull the
device by the connection cable — doing so will damage the connection cable!

3. Loosen the pressure pipe from the pressure port.
4. Attach the lifting equipment to the attachment point.

5. Lift the pump out of the operating space. CAUTION! There is a risk of squeezing
and damaging the connection cable when setting the pump down! Pay attention
to the connection cable when setting the pump down!

6. Clean the pump thoroughly (see “Cleaning and disinfecting”). DANGER! If the
pump has been used in fluids hazardous to health, disinfect the pump!

8.4.3 Stationary dry well installation v Pump has been decommissioned

v’ Gate valves on the inlet and pressure sides are closed.
1. Disconnect the pump from the mains.
2. Coil up the connection cable and attach to the motor. CAUTION! Do not kink the

connection cable and maintain the bend radius. Do not damage the connection
cables during attachment! Check for crushing and wire breaks.

3. Undo the pipe system at the suction and discharge ports. DANGER! Fluids are haz-
ardous to health! Residue from the pumped fluid may still be present in the pip-
ing and hydraulics! Place collector tank, immediately wipe up drips and dispose
of fluids properly.

4. Attach the lifting equipment to the attachment point.
5. Undo the pump from the foundation.

6. Lift the pump slowly out of the pipework and place on a suitable set-down loca-
tion. CAUTION! There is a risk of crushing and damaging the connection cables
when setting down the pump! Pay attention to the connection cable when set-
ting down the pump!

7. Thoroughly clean the pump (see section entitled "Cleaning and disinfecting”).
DANGER! Disinfect the pump if the pump has been used in fluids that are haz-
ardous to health!

8.4.4 Clean and disinfect

DANGER

Danger due to fluids hazardous to health!

Danger to life if the pump is used in fluids hazardous to health! Decontaminate the
pump before carrying out any further work! Wear the following protective equip-
ment while performing cleaning tasks:

+ Closed safety goggles

+ Breathing mask

« Protective gloves

= The equipment listed here is the minimum requirement, observe the spe-
cifications of the work regulations! The operator must make sure that the
personnel have received and read the work regulations!

v Pump has been removed.

v’ Contaminated cleaning water is disposed of in the sewer in accordance with local
regulations.

v’ Disinfectants are provided for contaminated pumps.

1. Ensure that the plug or bare cable ends are packed and stored in a watertight man-
ner!

2. Attach the lifting equipment to the attachment point on the pump.
3. Lift the pump approximately 30 cm (10 in) above the ground.

4. Spray the pump with clean water from top to bottom. NOTICE! Use a suitable dis-
infectant on contaminated pumps! Strictly observe the manufacturer’s specific-
ations concerning use!
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9.1

9.2

Maintenance and repair

Personnel qualifications

Operator responsibilities
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Maintenance and repair m

5. Direct the water jet towards the inside via the pressure port to clean the impeller
and the pump interior.

6. Flush any dirt residues on the floor into the drain.

7. Allow the pump to dry out.

DANGER

Danger due to fluids hazardous to health!

If the pump is used in fluids hazardous to health, decontaminate the pump after dis-
mantling and before carrying out any other work! There is a risk of fatal injury! Ob-
serve the specifications in the work regulations! The operator must make sure that
the personnel have received and read the work regulations!

DANGER

Permanent magnet motors: Risk of fatal injury with an open motor hous-
ing caused by a strong magnetic field!

Opening the motor housing suddenly exposes a strong magnetic field! This magnetic
field may lead to severe injuries. This magnetic field may cause death to persons
with electronic implants (pacemakers, insulin pump, etc.). Do not open the motor
housing! Only customer service staff are permitted to work on an open motor!

NOTICE

Use only properly functioning lifting equipment!

Use only properly functioning lifting equipment to lift and lower the pump. Ensure
that the pump does not become jammed during lifting and lowering. Do not exceed
the maximum bearing capacity of the lifting equipment! Check that lifting equip-
ment is functioning properly before use!

- Always carry out maintenance tasks in a clean, well lit location. Securely position the
pump and lock in place.

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

- Wear the following protective equipment while performing maintenance tasks:
— Safety goggles
— Safety footwear
— Safety gloves

- Electrical work: A qualified electrician must carry out the electrical work.

- Maintenance tasks: The technician must be familiar with the use of operating fluids
and their disposal. In addition, the technician must have basic knowledge of mech-
anical engineering.

—~ 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. Use of parts other than the 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.

— Provide the tools required.

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

N2
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9.3 Operating fluid
9.3.1 Filling quantities

Motor type

Maintenance and repair

Sealing chamber Cooling system

White oil P35 coolant

FKT 20.2 motor

FKT 20.2.../17... - - 9.01 304 US.fl.oz.
FKT 20.2.../20... - - 9.01 304 US.fl.oz.
FKT 20.2.../22... - - 9.01 304 US.fl.oz.
FKT 20.2.../2k... - - 11.01 372 US.fl.oz.
FKT 20.2.../30... - - 11.01 372 US.fl.oz.
FKT 20.2.../32... - - 11.01 372 US.fl.oz.
FKT 27.x motor

FKT 27.1... 3.91 132 US fl.oz. 14.51 490 US.fl.oz.
FKT 27.2... 6.5 220 US.fl.oz. 17.51 592 US.fl.oz.

9.3.2 Coolant P35

88

The coolant P35, is a water-glycol mixture consisting of 35 % "Fragol Zitrec FC" con-
centrate and 65 % demineralised/distilled water. To top up or fill the cooling system, it
is only permitted for the named concentrates to be used at the specified ratios.

CAUTION

Damage to the motor due to incorrect concentrate or mixing ratio!

The motor may be destroyed if other concentrates are used! If the mixing ratio dif-
fers, this means that frost and corrosion protection is not guaranteed! Use only the
concentrates listed in the ratio 35:65.

Concentrate Fragol Zitrec FC Pekasol L Propylene glycol®

Status Currently used Alternative Alternative

Technical data

Basic Propane-1,2-diol

Colour Colourless Yellowish Colourless

Degree of purity 96 % - 98 %

Density 1.051 g/ml . 1.050 g/cm? . 1.051 g/ml .
(8.7711b/US.lig.gal.) | (8.762 Ib/US.lig.gal.)| (8.771 Ib/US.liq.gal.)

Boiling point 164 °C (327 °F) 185°C (365 °F) 188°C (370 °F)

pH value 9.9 7.5-95 -

Water max. 5 % - 0.20 %

Nitrite-free . . .

Amine-free . . .

Phosphate-free . . .

Silicate-free . . .

Approvals

Water-polluting 1 1 1

class?

FDA . - -

HT1 . - -

Afssa . - -

Yin accordance with VwVwS 1999. When disposing of these media, comply with the
corresponding local guidelines for propanediol and propylene glycol!

2 suitable for medical applications
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9.3.3 Oil types

9.3.4 Grease

9.4 Maintenance intervals

9.4.1 Maintenance intervals for normal
conditions

Asynchronous motors

Maintenance and repair m

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

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

To ensure reliable operation, maintenance tasks must be carried out regularly. Depend-
ing on the real ambient temperatures, maintenance intervals different from those men-
tioned in the contract can be defined! If strong vibrations occur during operation, the
pump and the installation must be checked regardless of the defined maintenance in-
tervals.

8000 operating hours or after 2 years at the latest
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Draining the leakage

Visual inspection of
chamber*

the connection
Visual inspection of

accessories
Visual inspection of

the coating and
housing for wear
Function test of
monitoring devices
Sealing chamber oil

FKT 20.2

FKT 27.x

Permanent magnet motors

FKT 20.2...-P

9.4.2 Deviating maintenance intervals

9.4.3 Maintenance intervals for harsh
conditions

Key

« = Carry out maintenance measures, o = Carry out maintenance measure as instructed,
- = Maintenance measure omitted

* Note information in "Deviating maintenance intervals”!

15000 operating hours or after 10 years at the latest
-~ Complete overhaul

Motors without Digital Data Interface

It is possible to install external sealing chamber control (pencil electrode) in motors
without Digital Data Interface. Change the oil as instructed if this monitoring type has
been installed!

Motors with Digital Data Interface

In motors with Digital Data Interface the sealing and/or leakage chamber is monitored
by capacitive sensors. The Digital Data Interface outputs a warning once the predefined
threshold has been reached. Carry out the corresponding maintenance measure if this
warning is displayed.

Under harsh operating conditions, specified maintenance intervals must be shortened if
required. Harsh operating conditions include:

- Fluids with long-fibre components

- Turbulent inlet (e.g. due to air intake, cavitation)

- Strongly corroding or abrasive fluids

- Heavily gas generating fluids

- Operation at an unfavourable duty point

- Pressure surges

When using pumps under hard conditions, it is recommended to sign a maintenance
contract. Contact customer service.
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9.5

9.5.1

9.5.2

9.5.3

9.5.4

9.5.5

9.5.5.1

90

Maintenance measures

B>

Recommended maintenance
measures

Visual inspection of the connec-
tion cable

Visual inspection of accessories

Visual inspection of coatings and
housing for wear

Function test of the monitoring
device

Test the resistor of the temper-
ature sensor

006

Maintenance and repair

WARNING

Sharp edges on the impeller and suction port!
Sharp edges can form on the impeller and suction port. There is danger of limbs be-
ing severed! Protective gloves must be worn to protect from cuts.

WARNING

Hand, foot or eye injuries due to the absence of protective equipment!
Danger of (serious) injuries during work. Wear the following protective equipment:

« Safety gloves for protection against cuts
+ Safety shoes
+ Closed safety goggles

The following pre-requisites must be fulfilled prior to starting maintenance measures:
- Pump cooled down to the ambient temperature.
~ Pump cleaned thoroughly and disinfected (if required).

Regular inspection of power 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. Power consumption
can provide an early indication of damage or malfunctions in the impeller, bearings or
motor, which can be rectified. Larger voltage fluctuations strain the motor winding and
can cause the pump to break down. 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.

Check connection cable for:
- Bubbles

- Cracks

- Scratches

- Abrasion

- Pinch points

If damage is identified on the connection cable, decommission the pump immediately!
Have the connection cable replaced by Wilo customer service. Only operate the pump
up again once the damage has been properly remedied!

CAUTION! Water may penetrate into the pump due to the damaged connection
cable! Water ingress leads to total failure of the pump.

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.

The coatings and housing parts must not show any signs of damage. If there are de-
fects, the following must be observed:

- If the coating is damaged, it must be restored.

- Contact customer service if housing parts have worn out!

To test resistances, the pump must be cooled down to the ambient temperature!

Measure the resistor of the temperature sensors with an ohnmmeter. The following
measured values must be complied with:
~ Bimetallic strip: Measured value = 0 ohms (continuity).
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- PTC sensor (PTC thermistor): Measured value depends on the number of sensors in-
stalled. A PTC sensor has a cold resistance range of 20 to 100 ohms.

— With three sensors in series, the measured value range is from 60 to 300 ohms.
— With four sensors in series, the measured value range is from 80 to 400 ohms.

- Pt100 sensor: Pt100 sensors have a resistance value of 100 ohms at 0 °C (32 °F).
Between 0 °C (32 °F) and 100 °C (212 °F), the resistance increases by 0.385 ohms per
1°C (1.8 °F) increase.

At an ambient temperature of 20 °C (68 °F), the resistance is 107.7 ohms.

9.5.5.2 Test the resistor for the internal
electrodes for terminal room/mo-
tor compartment monitoring

The internal electrodes are switched in parallel. During testing, all the electrodes are
thus measured together.

Measure the resistor of the electrodes with an ohmmeter. The measured value must ap-
proach “infinity”. At values = 30 kOhm, there is water in the terminal room or motor
compartment. Contact customer service!

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

9.5.6 Note for the use of shut-off ball
cocks

Measure the resistor of the electrode with an ohmmeter. The measured value must ap-
proach “infinity”. For values < 30 kOhm, if there is water in the oil — change the oil!

If shut-off ball cocks are installed on the drain holes, observe the following points:

- Remove the screw plug before opening the shut-off ball cock.

- To drain the operating fluid, turn the lever to the direction of flow (parallel to the
shut-off ball cock).

- To close the drain hole, turn the lever so it is at right angles to the direction of flow
(to the shut-off ball cock).

— After closing the shut-off ball cock, screw in the screw plug again.

9.5.7 Oil change in the sealing chamber

WARNING

Operating fluid under high pressure!

A pressure of several bar can build up in the motor! This pressure escapes when the
screw plugs are opened. If screw plugs are opened without due caution, they can be
ejected at high speed! To avoid injuries, observe the following instructions:

+ Adhere to the prescribed sequence of work steps.

+ Unscrew the screw plugs slowly, but never unscrew them completely. As soon
as the pressure escapes (audible whistling or hissing of air), stop turning the
screw plug any further!

+ When the pressure has completely dissipated, fully unscrew the screw plugs.

+ Wear closed safety goggles.

WARNING

Scalding from hot operating fluids!

Hot operating fluids can also spray out when pressure is released. This can result in
scalding! To avoid injuries, the following instructions must be observed:

+ Allow the motor to cool down to the ambient temperature before opening the
screw plugs.

+ Wear closed safety goggles or face protection and gloves.

Installation and operating instructions Wilo Motor FKT 20.2, 27.1, 27.2:, EMU FA, Rexa SUPRA, Rexa SOLID 91



m Maintenance and repair

FKT 27.x motor

+ Add the oil to the sealing chamber

- Drain the oil from the sealing chamber

v’ Use protective equipment!
v Pump has been dismantled and cleaned (decontaminated, if required).

1. Place the pump upright on a firm surface. WARNING! Risk of hands being crushed.
Make sure that the pump can not fall over or slip!

2. Position a suitable reservoir to collect the operating fluid.

3. Unscrew the screw plug (+) slowly, but do not unscrew it completely. WARN-
ING! Overpressure in the motor! Stop turning the screw plug further if you can
hear hissing or whistling! Wait until the pressure has completely dissipated.

4, Once the pressure has dissipated, fully unscrew the screw plug (+).

5. Unscrew the screw plug (-) and drain the operating fluid. Open the ball valve if a
ball valve has been installed at the outlet opening.
NOTICE! Vacuum the oil or rinse the sealing chamber to fully drain the system.

6. Check the operating fluid:

= If there is a leakage in the mechanical seal, small amounts of water may enter

the sealing chamber. This turns the oil milky/cloudy. If the ratio of oil to water
Fig. 12: Sealing chamber: Oil change is less than 2:1, the mechanical seal may be damaged. Change the oil and
check again after 4 weeks. If water is again present in the oil during the second
check, contact customer service!

= Notify customer service if the operating fluid contains metal swarf!
7. If a ball valve is installed on the outlet opening, close the ball valve.

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

9. Fill the new operating fluid through the opening for the screw plug (+).
= Comply with the specifications for the operating fluid type and quantity!
10.Clean the screw plug (+), replace the seal ring and screw it back in. Max. tightening

torque: 8 Nm (5.9 ft-Ib)!

9.5.8 Coolant change

WARNING

Operating fluid under high pressure!

A pressure of several bar can build up in the motor! This pressure escapes when the
screw plugs are opened. If screw plugs are opened without due caution, they can be
ejected at high speed! To avoid injuries, observe the following instructions:

+ Adhere to the prescribed sequence of work steps.

» Unscrew the screw plugs slowly, but never unscrew them completely. As soon
as the pressure escapes (audible whistling or hissing of air), stop turning the
screw plug any further!

+ When the pressure has completely dissipated, fully unscrew the screw plugs.

+ Wear closed safety goggles.

WARNING

Scalding from hot operating fluids!
Hot operating fluids can also spray out when pressure is released. This can result in
scalding! To avoid injuries, the following instructions must be observed:

+ Allow the motor to cool down to the ambient temperature before opening the
screw plugs.

+ Wear closed safety goggles or face protection and gloves.
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FKT 20.2 motor
+ Add/bleed the coolant

- Drain the coolant

v’ Use protective equipment!
v Pump has been dismantled and cleaned (decontaminated, if required).

1. Place the pump upright on a firm surface. WARNING! Risk of hands being crushed.
Make sure that the pump can not fall over or slip!

2. Position a suitable reservoir to collect the operating fluid.

3. Unscrew the screw plug (+) slowly, but do not unscrew it completely. WARN-
ING! Overpressure in the motor! Stop turning the screw plug further if you can
hear hissing or whistling! Wait until the pressure has completely dissipated.

4, Once the pressure has dissipated, fully unscrew the screw plug (+).

5. Unscrew the screw plug (-) and drain the operating fluid. If a ball valve is installed
at the outlet opening, open the ball valve.
NOTICE! Rinse to completely bleed the cooling system.

6. Check the operating fluid: Notify customer service if the operating fluid contains

Fig. 13: Cooling system: FKT 20.2: coolant metal swarf!
change 7. If a ball valve is installed on the outlet opening, close the ball valve.

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

9. Fill the new operating fluid through the opening for the screw plug (+).
= Comply with the specifications for the operating fluid type and quantity!

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

FKT 27.x motor
+ Add/bleed the coolant
- Drain the coolant
v’ Use protective equipment!
v Pump has been dismantled and cleaned (decontaminated, if required).

1. Place the pump upright on a firm surface. WARNING! Risk of hands being crushed.
Make sure that the pump can not fall over or slip!

2. Position a suitable reservoir to collect the operating fluid.

3. Unscrew the screw plug (+) slowly, but do not unscrew it completely. WARN-
ING! Overpressure in the motor! Stop turning the screw plug further if you can
hear hissing or whistling! Wait until the pressure has completely dissipated.

Fig. 14: Cooling system: FKT 27.1/27.2: coolant 4. Once the pressure has dissipated, fully unscrew the screw plug (+).

change 5. Unscrew the screw plug (=) and drain the operating fluid. If a ball valve is installed

at the outlet opening, open the ball valve.
NOTICE! Rinse to completely bleed the cooling system.

6. Check the operating fluid: Notify customer service if the operating fluid contains
metal swarf!

7. If a ball valve is installed on the outlet opening, close the ball valve.

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

9. Fill the new operating fluid through the opening for the screw plug (+).
= Comply with the specifications for the operating fluid type and quantity!

10.Clean the screw plug (+), replace the seal ring and screw it back in. Max. tightening
torque: 8 Nm (5.9 ft-Ib)!
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9.5.9 Drain the leakage chamber
FKT 20.2 motor

- Drain the leakage

v Protective equipment has been put on!

v Pump has been dismantled and cleaned (decontaminated if required).

1. Place the pump upright on a firm surface. WARNING! Risk of hands being crushed.
Ensure that the pump cannot fall over or slip away!

2. Place a suitable tank to collect the operating fluid.

3. Unscrew the screw plug slowly (=) but do not unscrew it completely. WARN-
ING! Overpressure in the motor! Stop turning the screw plug further if hissing
or whistling is audible! Wait until the pressure has completely dissipated.

4, After the pressure has dissipated, fully unscrew the screw plug (=) and drain the
Fig. 15: FKT 20.2: draining the leakage chamber operating fluid.
5. Clean the screw plug (=), replace the seal ring and screw it back in. Max. tightening

torque: 8 Nm (5.9 ft-Ib)!
FKT 27.x motor

- Drain the leakage
v’ Protective equipment has been put on!

v Pump has been dismantled and cleaned (decontaminated if required).

1. Place the pump upright on a firm surface. WARNING! Risk of hands being crushed.
Ensure that the pump cannot fall over or slip away!

2. Place a suitable tank to collect the operating fluid.

3. Unscrew the screw plug slowly (=) but do not unscrew it completely. WARN-
ING! Overpressure in the motor! Stop turning the screw plug further if hissing
or whistling is audible! Wait until the pressure has completely dissipated.

4, After the pressure has dissipated, fully unscrew the screw plug (=) and drain the
Fig. 16: FKT 27.1/27.2: draining the leakage operating fluid.

chamber 5. Clean the screw plug (=), replace the seal ring and screw it back in. Max. tightening
torque: 8 Nm (5.9 ft-Ib)!

9.5.10 General overhaul . . . . .
" During the general overhaul, the motor bearings, shaft sealings, O-rings and connection

cables are checked for wear and damage. Damaged components are replaced with ori-
ginal parts. This ensures correct operation.

The general overhaul is performed by the manufacturer or an authorised service centre.

9.6 Repairs

WARNING

Sharp edges on the impeller and suction port!
Sharp edges can form on the impeller and suction port. There is danger of limbs be-
ing severed! Protective gloves must be worn to protect from cuts.

WARNING

Hand, foot or eye injuries due to the absence of protective equipment!
Danger of (serious) injuries during work. Wear the following protective equipment:

« Safety gloves for protection against cuts

« Safety shoes

+ Closed safety goggles

The following preconditions must be met prior to starting repair work:
=~ Pump cooled down to the ambient temperature.
- Pump is switched voltage-free and secured against being activated inadvertently.
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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 Changing the hydraulics housing

Fig. 17: Changing the hydraulics housing

Maintenance and repair m

- Pump cleaned thoroughly and disinfected (if required).

For repair work the following generally applies:

- Wipe up spillage quantities of fluid and operating fluid immediately!
-~ Always replace O-rings, gaskets and screw locking devices!

- Observe the tightening torques in the appendix!

- Never use force when carrying out this work!

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

- Thread-locking fluid

—~ 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.

Mechanical screw locking device

The mechanical screw locking device consists of two Nord-Lock wedge lock washers.
The screw connection is secured by the clamping force. The Nord-Lock screw locking
device must only be used on bolts with strength class 10.9 which have been coated
with Geomet. The use of stainless screws is prohibited!

-~ Changing the hydraulics housing.
-~ SOLID G- and Q impeller: Readjusting the suction port.

DANGER

Dismantling the impeller is prohibited!

Depending on the impeller diameter, the impeller must be removed for dismantling
the hydraulics housing on some pumps. Before carrying out any work, check whether
dismantling the impeller is necessary. If yes, notify customer service! The dismant-
ling of the impeller must be carried out by customer service or an authorized special-
ist workshop.

1 Hexagon nuts for fixation of the motor/hydraulics
2 Hydraulics housing
3 Threaded bolt

v Lifting equipment with sufficient bearing capacity is available.
v Protective equipment is used.
v’ New hydraulics housing is ready.

v Impeller must not be dismantled!

1. Attach lifting equipment with suitable lifting gear to the attachment point of the
pump.

2. Position the pump upright.
CAUTION! The hydraulics housing will be damaged if the pump is put down too
quickly. Set the pump down slowly on the suction port!
NOTICE! If the pump cannot be placed level on the suction port, use appropriate
adjustment plates. The pump must be positioned vertically to be able to lift the
motor without issues.

3. Mark the motor/hydraulics position on the housing.
4. Undo and remove hexagon nuts at the motor flange.

5. Slowly lift the motor and pull it off the hydraulics housing.
CAUTION! Lift the motor vertically and do not tilt! Threaded bolts are damaged
if the unit is tilted!

6. Insert a new seal ring at the motor flange.
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9.6.4 SOLID G- and Q impeller: Read-
justing the suction port

Fig. 18: SOLID G: Readjusting the gap
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Maintenance and repair

7. Swivel the motor over the new hydraulics housing.

8. Slowly lower the motor. Make sure that the motor/hydraulic markings match and
the threaded bolts screw exactly into the drilled holes.

9. Screw hexagon nuts and connect the motor to the hydraulics firmly. NOTICE! Ob-
serve the tightening torques stated in the appendix!

» Hydraulics housing changed. Pump can be reinstalled.

WARNING! If the pump is placed in temporary storage and the lifting equipment is
dismantled, secure the pump against falling over and slipping!

1 Hexagon nut for suction port attachment
2 Threaded bolt

3 Laminated core

4 Laminated core fastening screw

5 Gap between suction port and hydraulics housing
v Lifting equipment with sufficient bearing capacity is present.

v’ Protective equipment has been put on.

1. Attach lifting equipment with suitable lifting gear to the attachment point of the
pump.
2. Lift the pump so that the pump is approx. 50 cm (20 in) above the ground.

3. Loosen the hexagon nuts for fixation of the suction port. Unscrew the hexagon nut
until the hexagon nut is flush with the threaded bolt.
WARNING! Risk of crushing fingers! The suction port can stick on the hydraulics
housing due to encrustations and slide down suddenly. Loosen the nuts only in a
crosswise manner and grasp them from the bottom. Wear protective gloves!

4. Suction port is on the hexagon nuts. If the suction port sticks to the hydraulics
housing, carefully loosen the suction port with a wedge!

5. Clean the sliding surface and the screwed-on laminated cores and disinfect (if ne-
cessary).

6. Loosen the screws from the laminated cores and remove the individual laminated
cores.

7. Slowly re-tighten the three hexagon nuts crosswise until the suction port is in
contact with the impeller. CAUTION! Only tighten the hexagon nuts by hand! If
the hexagon nuts are excessively tightened, the impeller and the motor bear-
ings may get damaged!

8. Measure the gap between the suction port and hydraulics housing.

9. Adjust the laminated cores according to the measured dimensions and add another
metal sheet.

10.Unscrew the three hexagon nuts again until the hexagon nuts are flush with the
threaded bolt.

11.Reinsert the laminated cores and screw into place.

12.Tighten the hexagon nuts crosswise until the suction port is flush with the lamin-
ated cores.

13.Firmly tighten the hexagon nuts crosswise. Observe the tightening torques in the
appendix!

14.Reach into the suction port from below and turn the impeller. When the gap is cor-
rectly set, the impeller can be rotated. If the gap is too small, the impeller is diffi-
cult to rotate. Repeat setting. WARNING! Danger of amputation of limbs! Sharp
edges can form on the suction port and impeller. Wear safety gloves to protect
against cuts!

» Suction port correctly set. Pump can be reinstalled.
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Faults, causes and remedies m

DANGER
Danger due to fluids hazardous to health!
Danger of death in case of pumps with fluids hazardous to health! Wear the follow-
ing protective equipment while performing the work:
+ Closed safety goggles
+ Breathing mask
+ Protective gloves

= The equipment listed here is the minimum requirement, observe the spe-
cifications of the work regulations! The operator must make sure that the
personnel have received and read the work regulations!

DANGER

Risk of death due to electrocution!

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 in accordance
with the locally applicable 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! A second person
must be present for safety reasons.

WARNING

No persons are allowed to be present inside the working area of the
pump!

Persons may suffer (serious) injuries while the pump is in operation! No persons may
therefore be present inside the working area. If persons must enter the working area
of the pump, the pump must be decommissioned and secured against being
switched on again without authorisation.

WARNING

Sharp edges on the impeller and suction port!
Sharp edges can form on the impeller and suction port. There is danger of limbs be-
ing severed! Protective gloves must be worn to protect from cuts.

Fault: Pump does not start

1. Electricity supply 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.
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 the technical specifications by a qualified electrician and reset monitor-
ing device.

= Check the impeller to make sure that it runs smoothly, clean the hydraulics if
necessary.

3. The sealing chamber control (optional) has interrupted the electric circuit (connec-
tion-related)
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Faults, causes and remedies

= See “Fault: Mechanical seal leakage, sealing chamber control reports a fault
and switches the pump off”.

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

= Have the adjustment of the trigger checked and corrected by a qualified elec-
trician.

2. Increased power consumption due to major voltage drop.

= Have the voltage of individual phases checked by a qualified electrician. Con-
tact the electricity distribution network.

3. There are only two phases at the connection.
= Have the connection checked and corrected by a qualified electrician.
4. Excessive differences in voltage between the phases.

= Have the voltage of individual phases checked by a qualified electrician. Con-
tact the electricity distribution network.

5. Incorrect direction of rotation.
= Have the connection corrected by a qualified electrician.
6. Increased power consumption through jammed hydraulics.
= Clean the hydraulics and check the inlet.
7. The density of the fluid is too high.

= Contact customer service.

Fault: Pump runs, there is no volume flow
1. There is no fluid.
= Check the inlet, open all gate valves.
2. Inlet clogged.
= Check the inlet and remove clogging.
3. Hydraulics jammed.
= Clean the hydraulics.
4. Pipe system on the pressure side or pressure hose clogged.
= Remove clogging and replace the damaged components if necessary.
5. Intermittent operation.

= Check the switching system.

Fault: Pump starts, duty point is not reached
1. Inlet clogged.
= Check the inlet and remove clogging.
2. Slide valves on the pressure side closed.
= Completely open all gate valves.
3. Hydraulics jammed.
= Clean the hydraulics.
4. Incorrect direction of rotation.
= Have the connection corrected by a qualified electrician.
5. Air cushion in the pipe system.
= Vent the pipe system.

= If air cushions occur frequently: Locate and prevent the air intake, if required
install ventilation systems at specified locations.

6. Pump pumping against excessive pressure.
= Open all gate valves on the pressure side completely.
7. Signs of wear on the hydraulics.

= Have the components (impeller, suction port, pump housing) checked and re-
placed by customer service.

8. Pipe system on the pressure side or pressure hose clogged.
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Spare parts m

= Remove clogging and replace the damaged components if necessary.
9. Strongly gassing fluid.

= Contact customer service.
10.The connection only has two phases.

= Have the connection checked and corrected by a qualified electrician.
11.Excessive decrease in the fill level during operation.

= Check supply/capacity of the system.

= Have the switching points of the level control checked and adjusted if neces-

sary.
Fault: The pump does not run smoothly and is noisy

1. Improper duty point.

= Check the pump configuration and the duty point, contact customer service.
2. Hydraulics jammed.

= Clean the hydraulics.
3. Strongly gassing fluid.

= Contact customer service.
4. There are only two phases at the connection.

= Have the connection checked and corrected by a qualified electrician.
5. Incorrect direction of rotation.

= Have the connection corrected by a qualified electrician.
6. Signs of wear on the hydraulics.

= Have the components (impeller, suction port, pump housing) checked and re-
placed by customer service.

7. Motor bearings have worn.
= Inform customer service; send the pump back to the factory for overhauling.
8. Pump is installed under tension.

= Check installation, install rubber compensators if necessary.

Fault: Sealing chamber control reports fault or switches the pump off

1. Condensation water build-up due to extended storage or high temperature fluctu-
ations.

= Operate the pump for a short period (max. 5 min.) without pencil electrode.
2. Increased leakage when running in new mechanical seals.

= Change the oil.
3. Pencil electrode cable is defective.

= Replace the pencil electrode.
4. Mechanical seal is defective.

= Inform customer service.

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!
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Disposal
Oils and lubricants

Water-glycol mixture

Protective clothing

Information on the collection of
used electrical and electronic

products
—

Ex rating

Identification of Ex-rated pumps

Protection class

Intended use

Disposal

Operating fluid must be collected in suitable tanks and disposed of in accordance with
the locally applicable guidelines. Wipe up drips immediately!

The operating fluid complies with Water Hazard Class 1 of the German Administrative
Regulation of Substances Hazardous to Water (VwVwS). When disposing of it, the loc-
ally applicable guidelines (e.g. DIN 52900 on propanediol and propylene glycol) must be
observed.

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

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

NOTICE

Disposal in domestic waste is prohibited!

In the European Union this symbol may be included 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.

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

-~ Hand over these products at designated, certified collection points only.

- 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. See
www.wilo-recycling.com for more information about recycling.

Subject to change without prior notice!

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

For use in explosive atmospheres, the pump 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)

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).

DANGER

Explosion due to pumping of explosive fluids!

Pumping of highly flammable and explosive fluids (gasoline, kerosene, etc.) in pure
form is strictly prohibited. There is a risk of fatal injury due to explosion! The pumps
are not designed for these fluids.
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ATEX approval

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

These pumps must not be used in zone 0!

FM approval

The pumps 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.

13.4 Electrical connection

DANGER

Risk of death due to electrocution!

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 in accordance
with the locally applicable regulations.

- Always connect the pump 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 according to
DIN EN 60079-0)! Non-observance may lead to fatal injury due to explosion! Con-
nection 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 monitoring devices

Asynchronous motor Permanent mag-
net motor

FKT 20.2 FKT 20.2 FKT 20.2...-P

Internal monitoring devices

Digital Data Interface - . - .
Terminal/motor compartment Humidity - - . -
Motor winding: Bimetallic strip . - . -
Motor winding: PTC o « (+1...3x Pt100) 0 « (+1...3x Pt100)
Motor bearings: Pt100 ¢} o 0 o

Sealing chamber: conductive sensor - - - -

Sealing chamber: capacitive sensor - . - .
Leakage chamber: Float switch . - . -
Leakage chamber: capacitive sensor - . - .
Vibration sensor - . - .

External monitoring devices

Sealing chamber: conductive sensor ¢} - o -

« = Standard, — = Not available, o = Optional

All the monitoring devices fitted must always be connected!

13.4.1 Motor with Digital Data Interface

NOTICE
@ Note the instructions for the Digital Data Interface!
Read the separate instructions for the Digital Data Interface and comply with them.
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13.4.2  Motor without Digital Data Inter-

face

13.4.2.1 Monitoring of terminal room/mo-
tor compartment

13.4.2.2 Monitoring of motor winding

13.4.2.3 Leakage chamber monitoring
13.4.2.4 Monitoring of motor bearing

13.4.2.5 Sealing chamber monitoring (ex-
ternal electrode)

13.4.3 Frequency converter operation

102

Ex rating

The Digital Data Interface evaluates all available sensors. Use the graphical user inter-
face of the Digital Data Interface to display current values and set the limit parameters.
A warning message or alarm signal is output upon exceeding the limit parameters. The
motor winding additionally features PTC sensors to enable secure pump deactivation.

The connection of the Digital Data Interface depends on the selected system mode and
other system components. Note installation suggestions and connection variants in the
instructions for the Digital Data Interface.

The connection is made as described in the “Electrical connection” section.

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 motor is equipped with a temperature limit (1-circuit temperature monitoring). As
an option, the motor can be fitted with a temperature control and limit function (2-cir-
cuit temperature monitoring).

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 @ =1

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

- If afrequency converter is used, connect the temperature sensor at the Safe Torque
Off (STO). This guarantees that the hardware deactivates the pump.

Connect the float switch using an evaluation relay! "CM-MSS" relay is recommended for
this purpose.

The connection is made as described in the “Electrical connection” section.

- Connect the external pencil electrode via an Ex-rated evaluation relay! Relay
“XR-4...” is recommended for this.
The threshold is 30 kOhm.

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

-~ 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!
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— Comply with the minimum flow velocity!

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!

VRN N2

- 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.

13.5 Commissioning
DANGER
Risk of explosion when using non Ex-rated pumps!
Pumps without Ex rating may not be used in potentially explosive areas! There is a
risk of fatal injury due to explosion! Only use pumps which have the appropriate Ex
labelling on the rating plate within potentially explosive areas.
DANGER
Risk of explosion due to flying sparks in the hydraulics!
During operation the hydraulics must be flooded (completely filled with the fluid). If
the volume flow is interrupted or the hydraulics emerges, air cushions can form in
the hydraulics. If this happens, there is a risk of explosion, e.g. flying sparks due to
static charge! Dry-running protection must ensure that the pump is deactivated at
the appropriate level.
DANGER
There is a risk of explosion if dry-running protection is connected incor-
rectly!
If the pump is operated within an explosive atmosphere, the dry-running protection
must have a separate signal transmitter (redundant protection of the level control).
Pump deactivation must be performed with a manual reactivation lock!
— The operator is responsible for defining the potentially explosive area.
—~ Only pumps with corresponding Ex rating may be used within a potentially explosive
area.
—~ Pumps with Ex rating must be labelled on the rating plate.
- Do not exceed the maximum fluid temperature!
- Dry running of the pump must be prevented! Ensure on-site (dry-running protec-
tion) that emerging of the hydraulics is prevented.
According to DIN EN 50495, a safety device with SIL level 1 and hardware fault toler-
ance 0 must be provided for category 2.
13.6 Maintenance and repair - 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? (38.85 long tons-force/inch?).

13.6.1  Repair of housing coating 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!
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13.6.3
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14.1

14.2

104

Changing the mechanical seal

Replacing the connection cable

Appendix
Tightening torques

Frequency converter operation

Appendix

If the housing coating has to be repaired, the maximum coat thickness is 2 mm

(0.08in)!

Changing the seal on the fluid and motor side is strictly prohibited!

Changing the connection cable is strictly prohibited!

Rust-free screws A2/AL

Threaded Tightening torque

Nm
M5 5.5 0.56 4
M6 7.5 0.76 5.5
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
M27 415 42.31 306
M30 565 57.61 417

Geomet-coated screws (strength 10.9) with Nord-Lock washer

Threaded Tightening torque

Nm
M5 9.2 0.94 6.8
M6 15 1.53 11
M8 36.8 3.75 27.1
M10 73.6 7.51 54.3
M12 126.5 12.90 93.3
M16 155 15.81 114.3
M20 265 27.02 195.5

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 over 415 V/50 Hz or
480 V/60 Hz. As a result of the additional heating caused by harmonics, the rated power
of the motor must be around 10 % more than the power requirement of the pump. For
frequency converters with a low-harmonic output, it may be possible to reduce the

10 % power reserve. Harmonic waves are reduced by means of output filters. The fre-
quency converter and filter must be compatible.

The configuration of the frequency converter depends on the rated motor current.
Make sure that the pump operates without jerking or vibration, specifically in the lower
speed range. Otherwise, the mechanical seals may leak or be damaged. The flow rate in
the pipe must also be observed. A low flow rate increases the risk of solids depositing in
the pump and piping. A minimum flow rate of 0.7 m/s (2.3 ft/s) with a pumping pressure
of 0.4 bar (6 psi) is recommended.

It is important that the pump operates across the entire control range without vibra-
tions, resonance, oscillation or excessive noise. Increased motor noise caused by the
harmonics of the power supply is normal.

During parameter configuration of the frequency converter, observe the setting of the
quadratic characteristic curve (U/f curve) for pumps and fans! The U/f characteristic
curve ensures that the output voltage at frequencies below the rated frequency (50 Hz
or 60 Hz) is adjusted to the power requirement of the pump. More recent frequency
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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 in motors operated with a frequency converter de-

pending on the type used and the installation conditions. The following measures can

help to reduce or avoid these faults:

- Keeping within the limit values stated in IEC 60034-25 for overvoltage and rise
speed. Output filters may need to be installed.

- Vary the pulse frequency of the frequency converter.

= Inthe event of a fault in the internal sealing chamber control, use the external
double-rod electrode.

The following construction measures can also 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! The maximum frequency may be below 50 Hz!

— Comply with the minimum flow velocity!

- 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.

~ It must be possible to connect the motor's own temperature monitoring (bimetallic
strip or PTC sensor).
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sales@wilo.co.uk

Greece

WILO Hellas SA
4569 Anixi (Attika)
T+302 106248300
wilo.info@wilo.gr

Hungary

WILO Magyarorszag Kft
2045 Torokbalint
(Budapest)

T +36 23 889500
wilo@wilo.hu

India

Wilo Mather and Platt Pumps

Private Limited

Pune 411019
T+912027442100
services@matherplatt.com

Indonesia

PT. WILO Pumps Indonesia
Jakarta Timur, 13950
T+62 217247676
citrawilo@cbn.net.id

Ireland

WILO Ireland
Limerick
T+35361227566
sales@wilo.ie

Italy

WILO Italia s.r.l.

Via Novegro, 1/A20090
Segrate MI

T +39 25538351
wilo.italia@wilo.it

Kazakhstan

WILO Central Asia
050002 Almaty
T+77273124010
info@wilo.kz

Korea

WILO Pumps Ltd.
20 Gangseo, Busan
T+82 519508000
wilo@wilo.co.kr

Latvia

WILO Baltic SIA
1019 Riga
T+3716714-5229
info@wilo.lv

Lebanon

WILO LEBANON SARL
Jdeideh 1202 2030
Lebanon

T+961 1888910
info@wilo.com.lb

Lithuania

WILO Lietuva UAB
03202 Vilnius
T+3705 2136495
mail@wilo.lt

Morocco

WILO Maroc SARL
20250 Casablanca
T+212(0) 522660924
contact@wilo.ma

The Netherlands
WILO Nederland B.V.
1551 NA Westzaan
T+3188 9456 000
info@wilo.nl

Norway

WILO Nordic

Alf Bjerckes vei 20
NO-0582 Oslo
T+47 22804570
wilo@wilo.no

Poland

WILO Polska Sp. z.0.0.
5-506 Lesznowola
T+48227026161
wilo@wilo.pl

Portugal
Bombas Wilo-Salmson

Sistemas Hidraulicos Lda.

4475-330 Maia
T +351 222080350
bombas@wilo.pt

Further subsidiaries, representation and sales offices on www.wilo.com

Romania

WILO Romania s.r.l.
077040 Com. Chiajna
Jud. lifov
T+40213170164
wilo@wilo.ro

Russia

WILO Rus 0oo
123592Moscow
T+74965146110
wilo@wilo.ru

Saudi Arabia

WILO Middle East KSA
Riyadh 11465

T+966 14624430
wshoula@wataniaind.com

Serbia and Montenegro
WILO Beograd d.o.o.
11000 Beograd
T+381112851278
office@wilo.rs

Slovakia

WILO CS s.r.o., org. ZloZzka
83106 Bratislava
T+4212 33014511
info@wilo.sk

Slovenia

WILO Adriatic d.o.o.
1000 Ljubljana
T+38615838130
wilo.adriatic@wilo.si

South Africa

Wilo Pumps SA Pty LTD
Sandton

T+27 116082780
gavin.bruggen wilo.co.za

Spain

WILO Ibérica S.A.

28806 Alcala de Henares
(Madrid)

T+34 918797100
wilo.iberica@wilo.es

Sweden

WILO NORDIC
Isbjérnsvdgen 6
SE-352 45 Vixj6
T+46470727600
wilo@wilo.se

Switzerland

Wilo Schweiz AG
4310 Rheinfelden
T+41618368020
info@wilo.ch

Taiwan

WILO Taiwan CO., Ltd.
24159 New Taipei City
T +886 229998676
nelson.wu@wilo.com.tw

Turkey

WILO Pompa Sistemleri
San.ve Tic. A.S,

34956 istanbul

T+90 216 2509400
wilo@wilo.com.tr

Ukraine

WILO Ukraine t.o.w.
08130 Kiew

T+38 0443937384
wilo@wilo.ua

United Arab Emirates
WILO Middle East FZE
Jebel Ali Free zone — South
PO Box 262720 Dubai
T+97148809177
info@wilo.ae

USA

WILO USA LLC
Rosemont, IL 60018
T +1866 9456872
info@wilo-usa.com

Vietnam

WILO Vietnam Co Ltd.

Ho Chi Minh City, Vietnam
T +84 8 38109975
nkminh@wilo.vn
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wilo

Pioneering for You

WILO SE

Nortkirchenstr. 100
44263 Dortmund
Germany

T +49(0)231 4102-0

T +49(0)231 4102-7363
wilo@wilo.com

www.wilo.com




