1 MpaBO Ha BHECEHMNE TEXHUYECKNX U pa3MepHbIX N3MEHEHMIN

Komnaxus SMC coxpaHsieT 3a cobo

O
3

JNEeKTPOMArHMTHbIA AaTYHK pacxona Bofbl

LFE

G3/8 ~ G1

VicnonHeHwns co BCTPOEHHbIM U BbIHOCHbIM ANCMNeem

[Mafikasi BHYTPEHHSIS IOBEPXHOCTb €3 NOLBIKHBIX YacTel
obecneynBaeT yCTONYNBOCTb K MbINK 1 3aCOPEHUI0

Manble notepu gaenenms (oo 0.02 MMa)

KomnakTHbIA 1 nerkumn

DyHKUMs 06HapyxeHst 06paTHOro NOTOKa y MOAENEN CO BCTPOEHHBIM ANCTIeEM
HanpaBneHue notoka MOXeT 6biTb U3MEHEHO NOCNE YCTaHOBKM

TpexuBeTHbIA AuUCnner ¢ AByMS SKpaHamu.
OpnHOBpEMEHHAs MHAMKALMS MTHOBEHHOTO M YCTAHOBMNEHHOTO pacxofa

LLnpokuir guanasox nsmepsiemoro pacxopga (0.5 — 20 n/muH., 2.5 — 100 n/muH, 5 — 200 n/MuH.)

Manoe Bpemsi peakuuu. Beicokas BOCNPOWU3BOAUMOCTb.

TEXHHYECKHE XapaKTepPUCTHKH AATYHKA ¢ UMHPOBOA MHAMKALMEH

Mogenb LFE1 LFE2 | LFE3
Pabovas cpega Bopa vunv fpyrue XuakocTy, He Bbi3blBaloLLE KOPPO3WK0 KOHTAKTUPYHOLMX MaTepnarnos (CM. Tabnunly Hike)
OneKTPONPOBOANMOCTb XUAKOCTHU He meHee 5 mkCm/cm
[MpuHUMN AeicTBMS faTumka OneKkTpoOMarHUTHbIN
"3eMns" UCTOYHMKA NUTaHNs " OtpuuatensHas
HomuHanbHbI AnanasoH pacxoga (n/MuH.) 05~20 2.5~100 5~200
Otobpaxaemblil 1 HacTpamBaeMblil AnanasoH pacxoga (nimuH.) | 0.4 ~ 24 2~120 4~240
HaumeHbluee namepsiemMoe aHaueHme (n/MuH.) 04 2 4
HaumeHbluas HacTpanBaemas BENMYMHa, N/MUH 0.1 0.5 1
Llera nmnynbca (n/umnynse) 0.1 0.5 1
(anuTensbHocTb MMnynbea 50 Mc)
Temnepatypa paboueit cpeasl (°C) ? 0 ~ 85 (He gonyckaTb 3amep3aHnst 1 06pa3oBaHUs KOHAEHcaTa)
Ortobpaxaemble napameTpb MrHoBeHHbI pacxop (N/MUH.), HakonNeHHbIA pacxog (1)
Bocnpon3sogumocTb OtoBpaxeHme: 2% NonHoro uanasoHa "; aHanorosbIi Bbixod: +1.5% NonHoro AnanasoHa
BnusHue okpyxatoLuer Temneparypbl 1 TeMnepaTypbl cpefbl < 15 B paboyem Anana3oHe TemnepaTyp No CpaBHEHNIO C u3Meperrem npu 25°C
(% ot nonHoro AnanasoHa)
Pa6ouee nasnenue (Mra) ? 0~1
WenbitatensHoe fasnenve (MMa) ? 2
[lnanasoH 3Hau4eHuit HaKoMneHHoro pacxoaa () 0~99999999.9 0~999 999 999
no0.1n noin

[uckpeTHble BbIXOAb! Tun PNP unn NPN, oTkpbITbii konnekTop, makc. 28 VDC, makc. 80 MA

BHyTp. nafexve HanpshxeHns NPN: <1 B (npu 80 mA) PNP: < 1.5 B (npu 80 mMA)

Bpemsi peakuum (c) 0.25,0.5,1,2,5

3auunTa BbIxoga OT KOPOTKOTO 3aMblKaHNst

Pexumbl OKHO, rucTepesnc, pene HakonmaeHHOro pacxoAa, MMMYNbCHbIN BbIXOA ANst HAKOMNEHHOO pacxofa (CHETHMK)
AHanoroBbIN BbIXOA Bpewms peakuum (c) 0.25,05,1,2,5

Mo HanpsbkeHuto 1~ 5 B, BbIxogHOM uMnegaHc 1 kOm

TokoBbIi 4 ~ 20 MA, makc. umneaaHc Harpyskv 600 Om
uctepesnc Perynupyembii
KK aucnnen 2 akpaHa. OCHOBHOIA: 4 paspsiaa, 7 CermeHToB, 2-LiBeTa (KpacHblit/3eneHblit);

nogakpaH: 6 paspsigos, 11 cermeHToB, Genblii LBET; YacToTa 06HOBNEHMS 5 'Ly

CBeToanoaHbIE MHANKATOPbI OpatxeBble: Boixog 1 1 Beixog 2
Hanpsxerue nutaHns 24 VDC £10%
Motpebnenue Toka (MA) < 45 (6e3 yyeTa TOKa Harpysku)
CreneHb 3awuTbl IP65
Temnepatypa okpyxatoLer cpeabl (°C) 0 ~ 50 (He gonyckaTb 3amMep3aHus M 06pa3oBaHst KOHAEHcaTa)
OTHocuTenbHas BnaxHocTb (%) Paboyas 1 xpaHeHus: 35 ~ 85 (He fonyckaTb 06pa3oBaHus KOHAeHcaTa)
Matepuarbl, KOHTaKTUPYHOLYME CO CPeaoi PPS, FKM, C37
IMpncoeanHerme (G, Re) 3/8 12 3/4 1
Bec, 6a3oBoe vcnonHeHwe (r) 340 400 520 680

1) Pacxop Hike ykasaHHoro otobpaxaetcs, kak 0.
2) Mpu paboTe ¢ BbIcOKOTEMNEPATYPHBIMY CPEAaMI MakcuManbHoe paboyee AaBneHne CHmkaeTes (CM. rpacuk Hinke)
3) Mo ymonyaHuio AaT4mMK HACTPOEH TakiM 06pa3oM, YToBbI chpackiBaTb 3Ha4EHMe HAKOMMEHHOrO pacxofa NpU OTKIOYEHN MTaHUS. PyHKLMS F30 N03BONsieT COXpaHsiTh 3Ha4eH e HaKONMEHHOTO pacxofa
B MOCTOSHHOI NaMATH Kaxable 2 unn 5 MuHyT. MakcimanbHoe KOnyecTBo LMKIOB 3amiei B NaMsATb YCTPOACTBA COCTABAAET 1 MITH. LMKMOB.
Ecnu ycTpoiicTo paboTaet 24 yaca B CyTKu, TO pecypc namsati ByaeT cnepytoLmm: faHHbIe 3anuChIBaKOTCS Kaxable 5 MUHYT (5 MUH X 1 MAIH. Uuknos = 9,5 ner);
[laHHble 3anucbIBalOTCS Kaxable 2 MUHYTBI (2 MAH X 1 MIH. uknoB = 3,8 ner).
) Bpems peakuum OMKHO NPUMEPHO COOTBETCTBOBATL BPEMEHM, 3a KOTOPOE pacxop AocTuraeT 63% 3a[aHHOro 3HaYeHus.
) BoamoxHa fononnutensHas 3agepxka 0.05 ¢ y Bpemenn cpabatbisanus 0.25 ¢ unu 0.5 ¢, BblaBaHHasi BHYTPEHHUMM NPOLIECCAaMM B YCTPOICTBE.
) CTabnnbHOCTb 0TOBPaKEHNS 1 aHANOrOBOO BbIXOAA BO3PACTAET NP YBEMMYEHNM BPEMEHN peakLy (CM. rpacink HUKe)
)

4
5
6
7) Tpy6ka 1 MeTannu4eckas 4yactb kopnyca 3asemneHbl Ha DC(-) / cuhmit npoBoA. [laTuik HeMb3s MCNOMNb30BaTh, ECAIN B KAYECTBE 3EMMN UCMONb30BaH (+).
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JNEeKTPOMArHMTHbIH AATYHK pacKopa BoAbl

LFE

TeXHHYECKHE XapaKTepPHCTHKH AATYHKA C BbIHOCHLIM AAMCNINEEM

Mogenb

LFE1 LFE2 LFE3

Pabouas cpega

Boga unv fpyrue XUaKoCTH, He Bbi3bIBAIOLLME KOPPO3UIO KOHTAKTUPYIOLLMX MaTepHanoB (CM. Tabruuy Hinke)

OneKTPONPOBOAMMOCTb KUAKOCTY

He meHee 5 mkCm/cm

lMpuHLMN AencTBuS AaT4mka

OneKTpOMarHu1THbIM

"3eMns" UCTOYHMKA NUTaHKS

OtpuuatensHas

HomuHanbHbIN AnanasoH pacxopa (n/MuH.)

05~20 | 25~100 | 5~200

Temnepatypa pa6oueii cpeasl (°C) "

0 ~ 85 (He ponyckaTb 3amep3aHus M 06pa3oBaHNs KOHAEHcaTa)

BocnpoussogumocTb

AHanoroBbli Bbixoa: 1.5% nonHoro gnanasoHa

BrinsiHne okpyxatoLLiel TemnepaTypbl U TeMNepaTypbl cpespl
(% ot nomHoro AnanasoHa)

< +5 B paGoyeM fimana3oHe TeMnepatyp no CpaBHEHHIO C U3MepeHrem npn 25°C

Pabouee nasnenve (Mra) " 0~1
WenbitatensHoe fasnexve (MMa) 2
AHanoroBbIN BbIXOA Bpems peakumm (c) ” 0.5

[No HanpshkeHwto

1~ 5B, BbixogHon umnegaHc 1 kOm

TokoBbli 4 ~ 20 MA, makc. umneaaHc Harpysku 600 Om
Hanpsxerune nutaHns 24 VDC £10%
MoTpebnenue Toka (MA) < 45 (6e3 yyeTa TOKa Harpysku)
CT1eneHb 3aLuThl IP65

Temnepatypa okpyxatoLel cpeabl (°C)

0 ~ 50 (He ponyckaTb 3amep3aHns 1 06pa3oBaHus KOHAEHcaTa)

OtHocuTenbHas BnaxHocTb (%)

Pabouas v xpaHenus: 35 ~ 85 (He fonyckaTb 06pa3oBaHus KoHaeHcaTa)

Matepuarbl, KOHTaKTUPYIOLYWE CO CPeaoi PPS, FKM, C37
lMpucoeanHenve (G, Rc) 3/8 12 3/4 1
Bec, 6a3oBoe ucnonHeHue (r) 335 395 515 675

1) Mpu paboTe ¢ BbICOKOTEMNEPATYPHBIMI CPEAaMU MaKCUManbHoe paboyee AaBneHne CHUKaeTes (CM. rpacuk Hike)
2) Bpemsi peakuui LOMKHO NPUMEPHO COOTBETCTBOBATL BPEMEHH, 3@ KOTOPOE pacxof AocTuraeT 63% 3afaHHoro 3HayeHns
3) Tpy6ka 1 MeTannuyeckas JyacTb kopryca 3asemneHbl Ha DC(-) / cunmit npoBog. [laTuuk Hemnb3s MCONb30BaTh, ECNIU B KAYECTBE 3EMNU UCMONB30BaH (+).

CosmecTnmble paboyne cpepbl

XupkocTb Mpumevanve

Boga

BogonposogHas Boga: 100 ~ 200 mkCwm/cm

COXX Ha BofiHOM OCHOBE

cofepxaHue Boabl He meHee 50%

anBeﬂeHHble [AaHHble HocAT CI'IpaBOHHbIl?I Xapaktep

McnonbayiTe XUAKOCTb C 3NEKTPUYECKO MPOBOANMOCTbIO He MeHee SMKCM/CM.
Henb3s 1cnonb3oBaTh pacxofomep ANs CPeA C HU3KOM ANEKTPUYECKO! NPOBOAMMOCTbIO,

TaKuX Kak enoHu3npoBaHHaa Bofa, macna.

OTBeTHas yacTb pasnema M12 ¢ kabenem

HasHayeHHe KOHTaKTOB

OTBETHOH YacTH pa3bema:

[poBoaHuK Ceverue AWG21
HapyxHbii guameTp Okono 0.9 Mm 3
M3onsups Matepuan TepmocToitkuit MBX o 1 | DC (+): kopuuHeBbiit
HapyxHbiin gnameTp Okoro 1.7 Mm 2( o o 4 2 | OUT2: 6enbiit
Liget KopnuHeBblit, Genbiit, YepHbIi, CUHWIA OO 3 | DC (-): cunmi
HapyxHasi obonouka Matepuan TepmocToiikuit 6eccBuHLOBbIN [1BX ; 4 | OUT1:uepHblit
HapyxHbiln anameTp kabens a6

AHanoroBblil BbIXOR

Pacxon/AHanoroBhbIi BbIxoa

Paboumit pHanasoH gasnexui
1.1

A B (0} 1
Mo Hanpskermio (B) | 1 1,1 5 0.9 "‘“-...;\‘
TokoBbIn (MA) 4 4.4 20 = 08 N
= 07
Mogenb HomuHanbHbIit pacxog [n/mMuH.] z 0.6 [ -
MuHuManbHbli | MakcumanbHbIi g 0.5 {Pabouwit ananason
LFE1 05 20 = g:
LFE2 2.5 100 Paceon 02
LFE3 5 200 = 0.1
- 0
Mi. HOMAHANBHBIA Maxc. HomiHanbHut 0 10 20 30 40 50 60 70 80 90
paooq pacn Tewmnepatypa cpeabl

an NOBbILLEHNW TeMnepaTypbl Cpefbl
MakcumaneHoe paﬁoqee AaBleHne CHxaeTcs.
VcnbiTaTensHoe AasneHve

BAOBOE NpesbllWaeT pa6oqee AaBnexue.
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N MPaBO Ha BHECEHMNE TEXHNYECKUX N pasMepHbIX N3MEHEHMIA

Komnaxus SMC coxpaHsieT 3a cobo

% S\NC

Homep gna 3aKkasa

JNEeKTPOMArHMTHbIH AATYHK pacKopa BoAbl

LFE

MpucoeanHuTENLHLIN pa3mep

o | mpucoen. | Ananaso
%) 1 2 3
3 |38 (]
4 1/2 L
——o BbixogHou curHan 6 3/4 [
®
J | Ananorosbii 1~5B - 1
K | AnanoroBbiit 4 ~ 20 MA
KpenéxHbIn
ﬁ YronbHUK
1 Het
C
BbIHOCHbLIM gucnneem LFE 3 | B romnner
C umndpoBoi MHAMKaLMeEN LFE @
Pe3bba
Rc
[wvanasoH F G
pacxopa (n/MuH)
1 05~20 BbixoAHble CUrHanbl
2 2.5~100 ® | Boixog 1 | Bbixog2
3 [ 5~200 A | NPN NPN
B | PNP PNP
C | NPN AHanorosbin 1~5B
D | NPN AHanoroBblii 4 ~ 20 MA
MpunaaneXXHocTH (3aKa3bIBalOTCA OTAENbHO)
HanmeHoBaHve Homep ans 3akasa| Bec (r)
OtBeTHas YacTb pasbema M12 ¢ kabenem 3 m LFE-1-A3 175
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KonTponnep ang NaTyuKkoB pacxofa Bofbl

LFEOD

« Cosmectum ¢ gartumkamn pacxoga LFENJO, umetowmmm sbixogHow curkan 1 ~ 5 B

TexHnyecKHe XapaKTepuCTHKH

Cepusi LFEO
HomuHanbHbI 1 oToBpaxaemblit 04~24 2~120 4 ~240
[AvmanasoH pacxoaa (1n/mMuH) Pacxop Hike 0.4 Pacxop e 2 Pacxon ke 4

oTobpaxaetcs kak "0.00" oTobpaxaetcs kak "0.0" otobpaxaeTcs kak “0.0"

HavmeHbluas HacTpanBaemas BEnnuMHa (n/MuH)

0.1 0.5 1

EAvH1La namepenmns Hakonn. pacxoaa (n/uMnyssc)

0.1 0.5 1

EpvHuua oTobpaxenus pacxona

MrHOBEHHOTO: N/MWH; HaKOMNEHHOrO: N

[vanasoH 3HaueHmi HakonneHHoro pacxoaa (n) "

0~99999999.9 (n0 0.1 ) | 0 ~999 999 999 (no 1 11)

ToYHOCTb 0TOBPaKEHWs 1 @HANOroBOrO BbIXOLA

+ 0.5 % OT nonHoro ananasoHa

BOCI'lpOVI3B0£I,VIMOCTb

+ 0.5 % OT nonHoro AnanasoHa

BriusHme Temneparypbl

He 6onee + 0.5 % oT nonHoro AnanasoHa B paboyem AuanasoHe Temnepatyp
Mo CpaBHEHMIO C M3MepeHnem npu 25 °C

[MCKpETHbIN BbIXOA Tun

PNP urn NPN, oTkpbITbIi kornekTop, makc. 28 VDC, makc. 80 MA

BHyTp. nageHne HanpskeHna

NPN: < 1B (npu 80 mA); PNP: < 1.5 B (npu 80 mMA)

Bpems peakuum (c)

051,25

3awyra Bbixoga

Oor KOPOTKOroO 3aMblKaHWUs

Pexumbl

OKHO, rucTepesic, pene HakomneHHOro pacxoaa,
UMMYNBCHBIN BbIXOA ANs HAKOMMEHHOTO pacxoaa (CHET4MK)

AHanoroBbIN BbIXOA Bpems peakuym (c)

051,2,5

ToKoBbIN

1~ 5B, BbIxoaHoit UMneaaHc 1 kOm

[No HanpskeHnto

4 ~ 20 MA, makc. umneaaHc Harpysku 600 Om

lvcTepesnc Perynupyembii
Bxop / BbIXOZ Bxop ans konupoBaHus HacTpoek
KK aucnnen 2 akpaHa. OcHoBHOW: 4 pa3psiaa, 7 CErMEHTOB, 2 LiBeTa (KpacHblit/3eneHblii);

nopakpaH: 6 papsaos, 11 cermeHToB, 6enbliit LBET; YacToTa 06HOBNeHNs 5 My

CBETOAVOAHBIE MHANKATOPSI

OpatxeBble: Boixog 1 1 Boixog 2

HanpshxeHune nutanms

24 VDC +10%

MoTpebnenue Toka (MA)

<50

OneKTponoaKknyeHre [nTaHue: 5-KOHTaKTHbIN pasbem,
NOAKIIOYEHNE AaTuMKa: 4-KOHTAKTHbIN pasbeM e-con
CreneHb 3aluTbl IP40 (IP65 y 3alwuTHO nepeaHen naHenm)

Temnepatypa okpyxatoLeit cpeabl (°C)

0 ~ 50 (He ponyckaTb 3amep3aHus M 06pa3oBaHNs KOHAEHCaTa)

OTHocuTenbHas BNaxHocTb (%)

Pabouas v xpaHerus: 35 ~ 85 (He fonyckaTb 0b6pa3oBaHus KoHAeHcaTa)

3J'IeKTpVILIeCKaFI NPOYHOCTb M3onAaunn

YCTONUNBOCTb K BO3AEHACTBIIO McTbiTaTenbHoro HanpsikeHus 1000 VAC,
MPUMOXEHHOTO B TeYeHWe 1 MUH. MeXay TOKOBEAYLLUMMM YacTsIMK W KOPMYCOM

COI'IpOTVIBJ'IeHVIe usonauum

Mexay TokoBeayLLMMM YacTsamu v koprycom = 50 MOwm (npu 500 VDC)

Bec (r)

50, ¢ kabenem nuUTaHUa 1 BbIXOAHbIX curHanos: 100

OTBETHas YacTb pa3bema Ans NOAKNIOYEHHS AaTuHKa

1) Mo ymonyaHwio faTumk HaCTPoeH
Takum obpasom,
4T06bI copackiBaTh 3HaYEHe
HaKOMMeHHOro pacxoda
NPy OTKIIOYEHUN NUTAHNS.

MoxHo coxpaHsiTb 3HaueHme
HaKoMneHHoro pacxoda B
NOCTOSIHHOM NamMsATH Kaxable 2
1 5 MuHyT. MakcumansHoe
KONMYECTBO LMKMOB 3anmcu B
namsiTb YCTPOACTBA COCTaBMSET

1 MIH. LMKIOB.

Ecnu yctpolicTeo pabotaet

24 yaca B CyTKM, TO pecypc namsTn
Bynet cneaytoLmm:

[laHHble 3anucbiBatoTCs Kaxable 5
MWUHYT: 5 MAH X 1 MITH. LMKNOB =
5 MAH. MUHYT = 9,5 neT

[laHHble 3anucbIBarOTC Kaxable 2
MUHYTBI: 2 MUAH X 1 MITH. LAKNOB =
2 MIH. MUHYT = 3,8 ner.

OTBETHasA YacTb pPa3bema NMTaHHsA W BbIXOAHbIX CHTHANOB G KaGenem

1 e LT Cepuit Konuposanwe _
2 o= Benwiit OUT2 T =
Ha3Hauenue 3 =] ;:, Yepsi OUT] = BN , )
KOHTaKTOB pa3bema 4 5= Conea DCL-) —% L = Ty = ) S S
Ne koHTakTa | HasHaueHue L|geT nposoga kabens garymka LFEDJ Kopuuneswit DC+) A= = 2000
1 DC (+) KopuuHeBbiit
2 He 3apeitcTBoBaH / Bxog | He ucnonbayetcs
3 DC (-) CuHuit
4 Bxop Yephblit (curhan 1 ~ 5 B gatunka pacxoaa)
Homep pna 3aKka3a LFEO -M
MpMHAANEKHOCTH (3aKa3bIBalOTCA OTAENLHO)
Bbixoab!
HanmeHoBaHve Homep Mpumevanme
ANs 3aka3a Bbixon 1 | Bbixoa 2
OTBeTHas YacTb pasbema ¢ Kabenem nuTaHms v BbIxoaHbIx curHanos | ZS-40-W OnvHa 2 m A NPN NPN
BxoauT B KOMMNEKT NOCTaBKu B PNP PNP
KomnnekT ans kpennexnst Ha naHenm ZS-26-B BopoHenpoHnLaemoe ynnoTHeHve Cc NPN Auanorosbit 1 ~5B
KomnnekT Ans KpenneHnst Ha naHenu + 3aluTHOE CTEKNo Z8-26-C 11 BUHTbI B KOMMNEKTE D NPN AHanorosblit 4 ~ 20 MA
3awuTHoe cTekmno 28-26-01
OTBeTHas YacTb pa3bema e-con 15l MOAKMIYEHUS faTunka 28-28-C-5
OTBeTHas YacTb pasbema ¢ kabenem KonupoBaHust Z8-40-Y MoxHo nogkrioyars go 10 yerpoicts "slave”
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|
New

Electromagnetic Type Digital Flow Switch
q >

® Compact/Lightweight ®Weight: 340 g

Oval fluid passage reduced product width

®Reverse flow can be detected.  ®Operating fluid temperature: 0 to 85°C

- (Refer to page 4.)
AL 71 ®Current consumption: 45 mA

Reduced by up to 10% when the display is off.

Reverse flow error (Code LLL)

Gntegrated display type)

= N

Reverse flouis

®Applicable fluids: Water, Water-soluble coolant

(Refer to page 18.)
Variations
Integrated display type/ Flow range

Remote type 05Lmin 2Lmin 5L/min 10 L/min 20 L/min 50 L/min 100 L/min 200 L/min

= "‘-
8 ,,/'ﬂ’ LFE1 Rated flow range |
) || I
f i l Rated flow range Display flow range
=1 Display flow range Rated flow range
g | ' ! ; ! . ! ! Sensor unit G Monitor unit
Series LFE & SNVC

CAT.ES100-107B

1 I

Display flow range 1
" I
I




Series LFE[]

®Pressure loss:

0-02 MPa or less

@®Repeatability: 1.5%Fs. (Analog output)

@Flow direction can be changed after installation. O3-color/2-screen display

M Default flow direction (Normal flow)
» ouT

Customer’s
flow direction

BFlow direction can be changed after installation.

Application Examples

Instantaneous
flow rate is displayed.

(Parameters below can be setD

® Set value ® Flow direction
® Accumulated value ® Line name
® Peak/Bottom value

Flow control for water-soluble coolant

Flow control for cooling water for metal mold

. .

Principle
Faraday’s law of induction Fluid velocity (V)
Measure the volume flow of inductive liquid by applying the Faraday’s law
of induction “when conductive object is moved through a magnetic field,
electromotive force will be generated.”

Electrode

Electromotive force (E)
Electromotive force (E) is proportional to fluid velocity (V) multiplied by magnetic flux density (B).
Volume flow is calculated by converting measured electromotive force (E).
Oval fluid passage is used to improve the magnetic flux density by small amount of current.

Magnetic flux density (B)

Coil

/ Fluid passage/Piping

- /Flmd

Features 1 %SNC



d Variations

iqui

Flow Switch for L

Applicable § Detection .

50

Rated flow range [L/min]
40

005 2 5 10 20 30

o
- QN h --1-- - -

= S

1

IP65

IP65

0.1 L/min

0.5 L/min

1 L/min

0.01 L/min

0.1 L/min

0.1 L/min

1 L/min

2 L/min

Karman
vortex

L
=
2
=
s &
S =
k=1
@
[FE)
@
s
=<
? S
]
2 s
=

g

_

= =3 S

533

S = S =

=353
=
(YT

1 L/min
Karman

Water/
Ethylene glycol

2 L/min

vortex

aqueous
solution

0.05 L/min

0.1 L/min IP65
vortex

Karman

Deionized water
an
Chemicals

0.5 L/min

PF3W

-

PVC piping
type

PF2D _

= For remote type monitor unit, only the front side is IP65 compliant. Other parts are IP40 compliant.

‘P.13
‘P.16

Function Detalls

3-Color Display Digital Flow Monitor

Series LFEQO

3-Color Display Electromagnetic Type Digital Flow Switch

Series LFE

Specific Product Precautions -

P.8

P.A

HOW t0 Order -+ eeeeerrmmmmmmeneiiia..

P.9

Specrncatlons L

P.2

Specifications (Integrated Display Type)---

P.10
P.11

Internal Circuits and Wiring Examples ----

P.3

Specifications (Remote Type Sensor Unit)---

Parts Description (Remote Type Monitor Unit) -

P.4

Flow-rate Characteristics (Pressure Loss)----

P.12

P.5

Internal Circuits and Wiring Examples ----+

P.6

Par\ts Description

P.7

Features 2

\)



[3-color display]

q

Electromagnetic Type Digital Flow Switch

Series LFE 4.

How to Order

STl LFE| 1 3
| |
Integrated display type Il I =1 =Xl BV

Rated flow rangel
Rated flow range
1 0.5 to 20 L/min

2 | 2.5t0 100 L/min
5 to 200 L/min

Option/Part No.

Output specifications

Symbol

ouT

J

Analog1to5V

K

Analog 4 to 20 mA

J

Symbol

3

Output specifications ¢

Symbol| OUT1 ouT2
A NPN NPN
B | PNP PNP
C | NPN Analog 1to 5V
D | NPN | Analog 4 to20 mA
Port size®
Symbol| Port size LI?E‘FI) Ilfglézmid:és
3 3/8 [ ) — —
4 1/2 ® — | =
6 3/4 — [ ] —
8 1 — — [ ]

Integrated
display type

LX)
| | Remote type
Remote type monitor unit
l sensor unit For details, refer
to page 8.
Option
Lead wire with M12 Unit
Sl connector (Length 3 m) S specifications
Nil [ ) — L/min
1 — — L/min
2 [ [ L/min
3 — [ L/min
4 [ ) — gal/min
5* — — gal/min
6" [ ) [ gal/min
7 — [ gal/min

1 [gal/min] = 3.785 [L/min]

e Thread type

Symbol| Type

Nil Rc

N NPT

F G

+ Option 4, 5, 6, 7 which are not Sl units are not for
use in Japan due to a new measurement law.

x Option 4, 5, 6, 7 cannot be selected when the output
specification is J or K.
Reference: 1 [L/min] = 0.2642 [gal/min]

When only optional parts are required, order with the part number listed below.

Option Part no. Note Weight
Lead wire with M12 connector| LFE-1-A3 |Lead wire length 3 m [Approx. 175 ¢
Option Part no. Note Weight
LFE-1-D |Tapping screw for LFE1 (3 x 10), 4 pcs. |Approx. 45 g
Bracket LFE-2-D |Tapping screw for LFE2 (3 x 10), 4 pcs. |Approx. 70 g
LFE-3-D |Tapping screw for LFE3 (3 x 10), 4 pcs. |Approx. 70 g

O
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(3-color display) Electromagnetic Type Digital Flow Switch Series LF E

Specifications (Integrated Display Type)

Model

LFE1

| LFE2 |

LFE3

Applicable fluid Note 1)

Water, Conductive fluids which do not corrode the fluid contact materials. Note 1)

Applicable fluid conductivity Note 1)

5 uS/cm or more (micro siemens)

Detection method

Electrostatic capacity type

Ground Note 10)

Negative ground

Rated flow range

0.5 to 20 L/min

2.5t0 100 L/min

5 to 200 L/min

Display flow range

0.4 to 24.0 L/min

2.0 t0 120.0 L/min

4 to 240 L/min

Set flow range

0.4 to 24.0 L/min

2.0 to 120.0 L/min

4 to 240 L/min

Zero-cut flow Note 2) 0.4 L/min 2.0 L/min 4 L/min
Minimum setting unit 0.1 L/min 0.5 L/min 1 L/min
Accumulated volume per pulse (Pulse width: 50 ms) 0.1 L/pulse 0.5 L/pulse 1 L/pulse

Operating fluid temperature Note 3)

0 to 85°C (with no freezing and condensation)

Display units Instantaneous flow rate L/min, Accumulated flow L
Repeatability Displayed values: +2% F.S. Analog output: £1.5% F.S.
Temperature Ambient temperature +5% F.S. (25°C reference)

characteristics

Fluid temperature

+5% F.S. (25°C reference)

Operating pressure range Note 3) 0to 1 MPa
Proof pressure Note 3) 2 MPa
99999999.9 L 999999999 L
Accumulated flow range Note 4) by 0.1 L by 1L
Switch output NPN or PNP open collector output
Maximum load current 80 mA
Maximum applied voltage 28 VDC

Internal voltage drop

NPN: 1V or less (at load current 80 mA) PNP: 1.5 V or less (at load current 80 mA)

Response time Note 5) 7)

0.25s/0.5s/1s/2s/5s

Output protection

Short-circuit protection

Output mode

Select from hysteresis mode, window comparator mode, accumulated output mode, or accumulated pulse output mode.

Response time Note 6) 7)

0.25s/0.5s/1s/2s/5s

Analog output | Voltage output

Output voltage: 1to 5V Output impedance: 1 kQ

Current output

Output current: 4 to 20 mA Max. load impedance: 600 Q

Hysteresis

Variable

Display method

2-screen (Main screen: 4-digit, 7-segment, 2-color, Red/Green; Sub screen: 6-digit, 11-segment, White)

Display values updated 5 times per second

Status LED’s

Output 1, Output 2: (Orange)

Power supply voltage 24 VDC +10%
Current consumption 45 mA or less (Load current is not included.)
Enclosure Note 9) IP65

Environmental -
Operating temperature range

0 to 50°C (with no freezing and condensation)

resistance

Operating humidity range

Operating, Storage: 35 to 85% R.H. (with no condensation)

Standards and regulations

CE marking, RoHS

Parts material in contact with fluid

PPS, FKM, C37

Port size

3/8 (10A)

1/2 (15A)

3/4 (20A)

1 (25A)

Weight (Body) Note 8)

Approx. 340 g

Approx. 400 g

Approx. 520 g

Approx. 680 g

Note 1) Refer to “Applicable Fluids List” on page 18.
Note 2) 0 L/min is displayed when the flow is less than zero-cut flow.
Note 3) When fluids with high temperature are used, the operating pressure range and proof pressure will be reduced. (For details, refer to “Operating Pressure

Range” on page 4.)

Note 4) Cleared when the power supply is turned off. Hold function can be selected. (Interval of 2 or 5 minutes can be selected.) If the 5 minutes interval is selected,
the life of the memory element (electronic parts) is limited to 1 million cycles. (If energized for 24 hours, life is calculated as 5 minutes x 1 million = 5 million
minutes = about 9.5 years.) Therefore, if using the hold function, calculate the memory life for your operating conditions, and use within this life.

Note 5) The response time when the set value is 63% in relation to the step input.

Note 6) The response time until the set value reaches 63% in relation to the step input. There might be a 0.05 seconds delay at response time of 0.25 s or
0.5 s due to the timing of internal processing.

Note 7) The stability of display and analog output is improved by increasing the response time setting. (For details, refer to “Stability” on page 4.)

Note 8) When options are used, add the weight of the optional parts.

Note 9) Enclosure is for digital flow switch with lead wire and M12 connector.

Note 10) Piping port is grounded to DC(-)/blue line. Power supply with positive ground cannot be used. Please consult SMC if the product is used for

positive ground environment.

DC (+)

Piping

7 )

j;

DC (-)

DC ()

[ part is connected to DC

).

N

Piping

7

DC (+)

[ part is connected to DC (-).

If used with power supply with positive ground,

the metal part shorts.



Series LFE

Specifications (Remote Type Sensor Un|t) Refer to page 9 for the monitor unit specifications.
Model LFE1 | LFE2 | LFE3
Applicable fluid Note 1) Water, Conductive fluids which do not corrode the fluid contact materials. Note 1)
Applicable fluid conductivity Note 1) 5 uS/cm or more (micro siemens)
Detection method Electrostatic capacity type
Ground Note 5) Negative ground
Rated flow range 0.5 to 20 L/min [ 2.5 to 100 L/min [ 5 to 200 L/min
Operating fluid temperature Note 2) 0 to 85°C (with no freezing and condensation)
Repeatability Analog output: £1.5% F.S.
Temperature Ambient temperature +5% F.S. (25°C reference)
characteristics | Fluid temperature +5% F.S. (25°C reference)
Operating pressure range Note 2) 0to 1 MPa
Proof pressure Note 2) 2 MPa
Response time Note 3) 0.5s
Analog output | Voltage output Output voltage: 1 to 5V Output impedance: 1 kQ
Current output Output current: 4 to 20 mA Max. load impedance: 600 Q
Power supply voltage 24 VDC +10%
Current consumption 42 mA or less (Load current is not included.)
Environmental Enclosure - IP6.5 -
resistance Operating temperature range 0 to 50°C (with no freezing and condensation)
Operating humidity range Operating, Storage: 35 to 85% R.H. (with no condensation)
Standards and regulations CE marking, RoHS
Parts material in contact with fluid PPS, FKM, C37
Port size 3/8 (10A) 1/2 (15A) 3/4 (20A) 1 (25A)
Weight (Body) Note 4) Approx. 335 g Approx. 395 g Approx. 515 g Approx. 675 g

Note 1) Refer to “Applicable Fluids List” on page 18.

Note 2) When fluids with high temperature are used, the available pressure range will be reduced. (For details, refer to “Operating Pressure Range” on page 4.)

Note 3) The response time until the set value reaches 63% in relation to the step input.

Note 4) When options are used, add the weight of the optional parts.

Note 5) Piping port and the metal part of the body are grounded to DC(-)/blue line. Power supply with positive ground cannot be used. Please consult SMC
if the product is used for positive ground environment.

Analog Output

Analog output

Flow/Analog output

A B C
Voltage output 1V 11V 5V
Currentoutput| 4 mA | 4.4 mA | 20 mA

Rated flow [L/min]

!
!
|
!
|
|
!
|
!
!
!
|
T

Model Minimum Maximum

LFE1 0.5 20

LFE2 25 100 |

LFE3 5 200 O Min,rated Max. rated  Flow rate

flow flow

O
3



(3-color display) Electromagnetic Type Digital Flow Switch Series LF E

Flow-rate Characteristics (Pressure Loss)

LFE1 LFE2 LFE3
0.04 0.04 0.02
g g g
s 0.03 s 0.03 s 0.015
[} 2] 2]
E E 2 3 0.01
o 0.02 o 0.0 o 4
] 3 3
[9] [} [}
17} / 7] P 7] /
g 0.01 E% 0.01 D&j 0.005 7
0 0 0
0 5 10 15 20 20 40 60 80 100 0 50 100 150 200
Flow value [L/min] Flow value [L/min] Flow value [L/min]
Straight Piping Length and Accuracy (Reference Value)
- - -
Straight piping Accuracy change
length 3 * The smaller the piping size, the more the product
o o 5 is affected by the straight piping length.
— - w The straight piping length shall be 5 times (5D) or
m - 2 more of the piping size to achieve the stable
4 B o 2 measurement.
2
©
<
o
g (mm)
= Straight piping length
—_—
[Measurement conditions]  [Port size] 3 I Model D 5D
Fluid: Tap water LFE1: 3/8 inch < 0 LFE1 11 55
Pressure: 0.2 MPa LFE2: 3/4 inch 0 b 2b 3 4D 5D LFE2 21 105
LFE3: 1 inch Straight piping length LFE3 27 135

Stability Operating Pressure Range
- -
= Stability is improved by increasing the response time setting.
« Stability indicates the fluctuation width of the display or analog output. 14
+4.0p : : : 1
| | | | 0.9
3.5 \ 3 ! ! ; T 08
i i i i i o
A\ : : ; s 07
+3.0 i i i i i =
- " | \ | | | o 06 e
$ 405 L\ ‘ ‘ ‘ % 0.5 | Operating range
. hS : : g 04
S 20— : : } o 03
: T 1 1 02
T 5 : ‘ : 0.1
A P : \\ ! 0
10— ] ] \ 0 10 20 30 40 50 60 70 80 90
+0.5 ‘ ‘ ‘ ‘ ‘ Fluid temperature [°C]
o ' ! ! When fluids with high temperature are used,
+0 ! ' the operating pressure range will be reduced.
0.25 0.5 1 2 5

Response time [s]

O
3

Operate within the range mentioned above. The
proof pressure is double the operating pressure
range.



Series LFE

Internal Circuits and Wiring Examples (Integrated Display Type)

NPN 2 outputs type PNP 2 outputs type
LFECAOOO LFECOBOOO
i 1Brown DC (+) T I Brown DC (+)
} K 1 } K ‘
‘ Load
} ‘§ | Black OUT1 - } ‘é ’E )‘\Black OUT1
|5 K & | 24VDC S | Load| |24 vDC
| é | White OUT2 — ! é —K | White OUT2 —
\ [ [
| " & 1enc () | | Blue DC (-)
L o L

e __4 P |

Max. 28 V, 80 mA Max. 80 mA

Internal voltage drop 1 V or less Internal voltage drop 1.5 V or less

NPN + Analog output type
LFECOCOOO

NPN + Analog output type
LFECODOOO

+
| Load
| Black OUT1 -

24VDC
White Analog output —

Blue DC (-)

Max. 28 V, 80 mA

Internal voltage drop 1V or less

C: Analog output 1to 5V
Output impedance 1 kQ

D: Analog output 4 to 20 mA
Load impedance 50 to 600 Q

|
|
I &=
181y
1| =
1| ©
1 .E
1| <
|§
|
|

0= —0—— -

Accumulated pulse output wiring examples
NPN 2 outputs type

LFEDADDD Siack OUT Max. 28 V, 80 mA
NPN + Analog output type Load
LFECCOOD/LFECIDOON gzze;;“” (LFECACDD O fi5a ov 1l o JL
- -
50 ms 50 ms
PNP 2 outputs type
LFEOBOOO qsrown DC (+)
Black OUTT Load[— Max. 80 mA
White OUT2 Toad OVJ1 or _Lr
5 I - —~ -
50 ms 50 ms

* When accumulated pulse output is selected, the indicator light is turned off.

Internal Circuits and Wiring Examples (Remote Type Sensor Unit)

Analog outputtype o
LFECIJOOO (Voltage output type) | — 4 Brown DC (+)
LFECKOOO (Current output type)

|
|
1k INC.
.=
1S _K_ZS | 24VDC
g 1 White Analog output e
= M
| 1 Blue DC (-)
hd

* Do not connect N.C.

ZS\NC



(3-color display) Electromagnetic Type Digital Flow Switch Series LF E

Parts Description
Body

Lead wire with M12 connector

Description Function
Connector | M12 connector for electrical connections
Lead wire with | Cable for supplying power to the product and for receiving
M12 connector | output
Piping port | For piping connections
Display Displays the flow, set values and error information.
Bracket Mounting bracket for installing the product

Display

Output display Main screen
(Status LED’s) (2-color display)

| UP button Description Function
\ Main screen (2-color display) | Displays the flow value, setting mode and error codes.
[ ZswmcFLpw swiTCH Displays the accumulated flow, set value, peak/bottom value, flow direction and line
< - Sub screen

names. In setting mode, the set status is displayed. (For details, refer to page 13.)

%
a O
w1070 171 Output display (Status LED’s) | Displays the output condition of OUT1 and OUT2. When ON: Orange light turns on.
2 .| & - .

o O SET button UP button Selects the mode and the display shown on the sub screen, or increases the ON/OFF set value.

JEN1. P81 5 LI g | SET button Used to make changes in each mode and to enter the set value.
%oa WATER <@) DOWN button Selects the mode and the display shown on the sub screen, or decreases the ON/OFF set value.
| Unit display Indicates the unit currently selected.
)
I

Sub screen Unit display DOWN button

Fluid Passage Structure

No. Description Material
1 | Pipe PPS
2 | O-ring FKM
3 | Attachment C37
4 | Spacer FKM

O
3



Series LFE

Dimensions

Integrated display type
|

J
—»T¢

2 x Port size

LFE1/2/3

\Vi

F

G

Note) The electrical entry for lead wire with M12 connector does
not rotate and is limited to only one entry direction.

# For integrated display type

— Remote type sensor unit LFE1/2/3 ——
D_
& &
IN_ || ) : i __|_ourt
4:_:%% A % I - . h—
| @ q b
EI:I:I:I_'fj Q:I:I:I:I:I
& : : & Bracket thickness is approx. 1.6 mm.
) ) ) ) R A
# Dimensions are the same as those for integrated display type. o
—— S I D=
o —H—— —tH——
—e olH—
Without bracket (Bottom view)

Model Potsze] A | B|C| D |E|F|G| H|Il |J|K|L|M|N|O| P Q R[S T U
LFE10J30] | 3/8 90| 73 |40 |235| 56 | 83| 89|24 | 6 |16 | 96| 87|48 |39 |46 |12 11.5| 52 | 28 |@92.5depth8.5]| 2
LFE1040 1/2 | 104 | 73 | 40 | 235 |56 | 83| 89|28 | 6 |1.6 | 96| 87|48 | 39 | 46 |12 115 | 52 | 28 |92.5depth8.5]| 2
LFE2[] 3/4 | 105| 78 | 50 | 29 67 | 94100 35| 6 |16 115|106 | 62 | 53 | 46 | 95| 14 56 | 38 |@2.5depth8.5| 2.6
LFE3C] 1 120 | 90 | 55 | 32 73 | 100|106 | 41| 6 | 1.6 115|106 | 62 | 53 | 46 | 3.5]| 20 68 | 43 |@2.5depth8.5| 2.6

Note) If you are installing directly, choose the self tapping screw screw-in depth is to 8 mm. Tighten the screw with a torque of 0.7 to 0.8 N-m.

Lead wire with M12 connector

Pin no. |Pin description| Wire color
1 DC (+) |Brown
2 OUT 2 |White
3 DC (-) |[Blue
4 OUT 1 |Black
7

Blue
Black

(45)
(30

(3000)

(31)
(24)

(25)

(31)

015

N

4: Black

Cable Specifications

Nominal cross section area

AWG21

Conductor External diameter

Approx. 0.9 mm

Material Non-lead heat resistant PVC
Insulator | External diameter | Approx. 1.7 mm

Colors Brown, White, Black, Blue
Sheath | Material Non-lead heat and oil resistant PVC

Finished external diameter

06




[3-color display]

Digital Flow Monitor

Series LFE

How to Order

M|V

LFEO

C

TypeT

IIl Remote type monitor unit ]
For remote type sensor unit, select
the analog output 1 to 5 V type.
Applicable sensors: LFEOJOOO

lOption 2
Nil

Without connector
Sensor connector (1 pc.)

Sensor connector

c (e-con)
Output specifications e
Symbol| OUT1 ouT2
A NPN NPN
B PNP PNP Connector is not connected, but shipped together.
C | NPN Analog1to 5V
D | NPN | Analog4to20 mA ¢ Option 1
Nil None
Lead wire e Panel mount adapter
With power supply/output connection lead wire (2 m) Panel mount adapter
4
. Power supply/output connection lead wire T
Nil 840 “
Mounting screw (M3 x 8L)
Waterproof seal / (Accessory)
(Accessory)
N Without power supply/output connection lead wire Front protective cover + Panel mount adapter
Lead wire is not connected, but shipped together. Front protective cover
Remote type monitor unit/Unit specifications ® Panel mount adapter
Symbol | Instantaneous flow rate | Accumulated flow
M L/min L Vv
G gal/min gal

= Under the New Measurement Law, units other
than S| (symbol “M”) cannot be used in Japan.
Note) G: Made to Order
Reference: 1 [L/min] <> 0.2642 [gal/min]
1 [gal/min] <= 3.785 [L/min]

L |
7
Waterproof seal /

(Accessory)

Mounting screw (M3 x 8L)
(Accessory)

Panel

Option/Part No.

When only optional parts are required, order with the part numbers listed below.

Description Part no. Note
Panel mount adapter ZS-26-B With waterproof seal, mounting screw
Front protective cover + Panel mount adapter | ZS-26-C With waterproof seal, mounting screw
Front protective cover only ZS5-26-01 Separately order panel mount adapter etc.
Power supply/output connection lead wire 2S-40-W Lead wire length 2 m
Sensor connector (e-con) ZS-28-C-5 1 pc.
Lead wire with connector for copying 2S5-40-Y Connect up to 10 slave units

O
2



Series LFEO

Specifications
Model LFEO
Display flow range 0.4 to ,24.‘0 umin 2.0t0120.0 Umin 4 to 240 L{min
(Flow under 0.4 L/min is displayed as “0.00”) | (Flow under 2.0 L/min is displayed as “0.0”) | (Flow under 4 L/min is displayed as “0.0”)
Set flow range 0.4 t0 24.0 L/min 2.0t0 120.0 L/min 4 t0 240 L/min
Minimum setting unit 0.1 L/min 0.5 L/min 1 L/min
Accumulated volume per pulse 0.1 L/pulse 0.5 L/pulse 1 L/pulse
Display units Instantaneous flow rate L/min, Accumulated flow L
Accuracy Displayed values: £0.5% F.S., Analog output: +0.5% F.S.

Repeatability

+0.5% F.S.

Temperature characteristics

+0.5% F.S. (25°C reference)

Accumulated flow range Note )

99999999.9 L 999999999 L

by 0.1L by 1L
Switch output NPN or PNP open collector output
Maximum load current 80 mA
Maximum applied voltage 28 VDC

Internal voltage drop

NPN: 1V or less (at load current 80 mA) PNP: 1.5 V or less (at load current 80 mA)

Response time Note 2)

0.5s/1s/2s/5s

Output protection

Short-circuit protection

Output |Flow rate| Select from hysteresis mode, window comparator mode, accumulated output mode, or accumulated pulse output mode.
mode | Temperature Select from hysteresis mode or window comparator mode.
Response time Note 3) 0.5 s/1 s/2 s/5 s (linked with the switch output)

Analog output | Voltage output Output voltage: 1 to 5 V_Output impedance: 1 kQ

Current output

Output current: 4 to 20 mA Max. load impedance: 300 Q for 12 VDC, 600 Q for 24 VDC

Hysteresis

Variable

Input/output

Input for copy mode

Display method

2-screen (Main screen: 4-digit, 7-segment, 2-color, Red/Green; Sub screen: 6-digit, 11-segment, White) Display values updated 5 times per second

Status LED’s

Output 1, Output 2: (Orange)

Power supply voltage

24 VDC +10%

Current consumption

50 mA or less

Connection

Power supply output 5P connector, sensor connection 4P connector (e-con)

Environmental

resistance

Enclosure IP40 (Only front face of the panel is IP65 when panel mount adapter and waterproof seal of optional parts are used.)
Operating temperature range 0 to 50°C (with no freezing and condensation)

Operating humidity range Operating, Storage: 35 to 85% R.H. (with no condensation)

Withstand voltage 1000 VAC for 1 minute between terminals and housing

Insulation resistance

50 MQ or more (500 VDC measured via megohmmeter) between terminals and housing

Standards and regulations

CE marking, RoHS

Without power supplyfoutput
connection lead wire

509

Weight

With power supply/output
connection lead wire

100 g

Note 1) Cleared when the power supply is turned off. Hold function can be selected. (Interval of 2 or 5 minutes can be selected.) If the 5 minutes interval is
selected, the life of the memory element (electronic parts) is limited to 1 million cycles. (If energized for 24 hours, life is calculated as 5 minutes x 1
million = 5 million minutes = about 9.5 years.) Therefore, if using the hold function, calculate the memory life for your operating conditions, and use
within this life.

Note 2) The response time when the set value is 63% in relation to the step input.

Note 3) The response time until the set value reaches 63% in relation to the step input.

Analog Output

Flow/Analog output
A B C
Voltageoutput| 1V | 11V | 5V |
Currentoutput| 4 mA | 44 mA | 20 mA |
I
Connected Rated flow [L/min] }
sensor Minimum Maximum |
LFE1 0.5 20 I
LFE2 25 100 |
L S 200 0 Min.rated Max. rated Flow rate
flow flow
9

O
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(3-color display] Digital Flow Monitor Series LF E 0

Internal Circuits and Wiring Examples

NPN 2 outputs type PNP 2 outputs type
LFEOA LFEOB
}’;’ 1 BrownDC(+) }’;’ PR I Brown DC (+)
| S LY A
= . Black OUT1 | = ., | Black OUT1
| o N o Y
| ok K}Jﬁwmte ouT2 24VDC [ S| iwhteour2  [Load] |24 vpC
I .= 1 = % P
| g K R Gray copY T |8 ' Gray COPY T
| ———©
| i Blue DC (-) | I Blue DC (-)
oo _____ o __ 3
NPN + Analog output type Sensor input circuit
LFEOC
NPN + Analog output type —
LFEOD -
0 1105V (Flow value) White | ~
|- T T Brown DC ! =
} b rown DC (+) DC () Blue! @ g
| _, . Black OUT1 NG| c
g E ©! s
| © %F 1 White Analog output 24 VDC DC (+) Brown !
ES T —_ I
| \\/B“Je DC () * Do not connect N.C.
o
Accumulated pulse output wiring examples
NPN 2 outputs type
LFEOA Black OUT1 Toad
NPN + Analog output type White OUT2 (LFEOA ot
LFEOC/LFEOD e OUTZ LFEOROMY) Toag ov I o JL
Blue DC (-) ;0 — ;0 —
ms ms
PNP 2 outputs type
LFEOB Brown DC (+)
j Black OUT1 Toad
j White OUT2 % 0 Vﬂ« or :{L}E
50 ms 50 ms
* When accumulated pulse output is selected, the indicator light is turned off.
ZS\VC

10



Series LFEO

Parts Description (Remote Type Monitor Unit)

Power supply/output connection lead wire

S

Sensor connector

Main screen (2-color display)

Output display —
(Status LED’s)

Sub screen ]

L IOt
QOoaL.

ZSVC_FLQW MONITOR

— UP ——SET——DOWN—

I~ Unit display

UP button

SET button

DOWN button

Sensor connector

Description

Function

Main screen (2-color display)

Displays the flow value, setting mode and error codes.

Sub screen

Displays the accumulated flow, set value, peak/bottom value, fluid temperature and line
names. In the setting mode, the set status is displayed. (For details, refer to page 13.)

Output display (Status LED’s)

Displays the output condition of OUT1 and OUT2. When ON: Orange light turns on.

Unit display Indicates the unit currently selected.
UP button Selects the mode and the display shown on the sub screen, or increases the ON/OFF set value.
SET button Press this button to change the mode and to set a value.

DOWN button

Selects the mode and the display shown on the sub screen, or decreases the ON/OFF set value.

T

Pin no. | Terminal | Connector no. Lead wire color *
©) DC (+) 1 Brown
) N.C./IN 2 Not used
3 DC (-) 3 Blue
O] INPUT 4 White (Temperature sensor 1to 5 V input)

+ When using the lead wire with M12 connector included with the LFE1J series.
Do not connect black.

Power supply/output connection lead wire

Pin no.
1 Gray COPY

2 White OUT2
3 Black OUT1 _|
4 Blue DC(-)

5 Brown DC(+)

2000

11

O
3

Cable Specifications

Nominal cross section arga

AWG26

Conductor
External diameter

Approx. 0.5 mm

Material Cross-linked vinyl
Insulator | External diameter |  Approx. 1.0 mm
Colors Brown, Blue, Black, White, Gray

Sheath | Material

Oil and heat resistant vinyl

Finished external diameter

03.5




Dimensions

(3-color display] Digital Flow Monitor Series LF E 0

a [J L) e
a OO

40

40.1 (7.5)

Front protective cover + Panel mount adapter

53

47

U|P ===SET==DOWN:

| |8

Panel fitting dimensions
Applicable panel thickness:

0.5 to 8 mm (Without waterproof seal)
0.5 to 6 mm (With waterproof seal)

+0.1
-02

37.5

[136.8

9.4 (2)

46.4
042.4

Waterproof seal

N j
- Panel mount adapter
Front protective cover

p

Panel

48 or more

37.57%2

55 or more

O
2

Sensor connector (4P)

INPUT]
DC-
NC/IN
DC+
[FLow]

1 2 4 5
DC+ | DC- fouT1][1/0 2 [COPY!

ofo][#][s][e

Zswe

7

Power supply/output connector (5P)

12



Series LFE

Function Details

B Output operation
The output operation can be selected from the following:

Output (hysteresis mode and window comparator mode) correspond-
ing to instantaneous flow rate, output corresponding to accumulated
flow, or accumulated pulse output

Note) At the time of shipment from the factory, it is set to hysteresis mode
and normal output.

M Display color
The display color can be selected for each
output condition. The selection of the dis-
play color provides visual identification of
abnormal values. (The display color de-
pends on OUT1 setting.)

ON: Green, OFF: Red
ON: Red, OFF: Green
Always: Red
Always: Green

Bl Setting of response time

The response time can be selected depending
on the application. (1 second for default setting)
The flickering of the display can be reduced
by setting the response time slower. If you
need faster detection of the problem such
as leakage of tip cooling water for welding
gun, switch output or analog output can be
faster by setting the response time faster.
In this case, widen the hysteresis to pre-
vent chattering of the switch output.

Response time
0.25 seconds
0.5 seconds
1 second
2 seconds
5 seconds

Stability
+3.7% F.S.
+2.5% F.S.
+1.7% F.S.
+1.2% F.S.
+0.8% F.S.

H Forced output function

Output is turned ON/OFF compulsorily when starting the system or
during maintenance. This enables confirmation of the wiring and
prevents system errors due to unexpected output.

For the analog output type, the output will be 5V or 20 mA for ON
and 1V or 4 mA for OFF.

= Also, the increase or decrease of the flow will not change the on/off
status of the output while the forced output function is activated.

B Accumulated value hold function
Accumulated value is not cleared even when the power supply is turned
off. The accumulated value is memorized every 2 or 5 minutes during
measurement, and continues from the last memorized value when the
power supply is turned on again.

The life time of the memory element is 1 million access cycles. Take this
into consideration before using this function.

B Switching of flow direction
Flow direction can be changed after installation.

Normal flow (Left to right)

(* Integrated display type only)

Reverse flow (Right to left)

H Selection of display on sub screen
The display on the sub screen in measuring mode can be set.

SV FLOW SWITCH

FOR WATER

Integrated display type

Sub screen— |

ZSMC_FLOW MONITOR

Remote type monitor unit

Set value display

Accumulated value display

Peak value display

Bottom value display

Displays the set value. (The set value
of OUT2 cannot be displayed.)

FOR WATER

Displays the accumulated value. (The accumu-
lated value of OUT2 cannot be displayed.)

SSVC  FLOW SWITCH

(
L .
FOR WATER

Displays the peak value.

ZSvC  FLOW SWITCH
1

Displays the bottom value.

SSVC  FLOW SWITCH

FOR WATER

Flow direction display

Line name display

Off

Displays the flow direction.
(+ Integrated display type only)

GSVC FLOW SWITCH
1l

/

FOR WATER

Displays the line name.
(Up to 6 alphanumeric
characters can be input.)

SVMC  FLOW SWITCH
i
o,

ol ]

IR AL AL

FOR WATER

SV FLOW SWITCH

FOR WATER

13




B Selection of power saving mode
The display can be turned off to reduce the power consumption
(Approx.10%). In power saving mode, only decimal points blink. If any
button is pressed during power saving mode, the display is recovered
for 30 seconds to check the flow etc.

Bl Setting of security code
Users can select whether a security code must be entered to release
key lock. At the time of shipment from the factory, it is set such that
the security code is not required.

Function Details Series LFE

B Peak/Bottom value display
The maximum (minimum) flow value is detected and updated from
when the power supply is turned on. In peak (bottom) value display
mode, this maximum (minimum) flow value is displayed.

B Keylock function
Prevents operation errors such as accidentally changing set values.

H [F22] Setting of analog output

This function can be used only when the optional analog output is present. The flow value that generates the output voltage (= 5 V) or output

current (= 20 mA) at the span side of analog output can be varied.

<Operation>

Press the @ or @) button in function selection mode to display [F22] on the main screen.

[N 'IEI mm) The sub screen alternately displays [AnA] and the current set value.
r_': Z «: |f the analog output is not present, the sub screen alternately displays [AnA]
HrH and [- - -].

1 Press the &) button.

L_r _,
'L | == Subscreen B
oFF ol \ orF
Free range Free range
ON OFF

Press the & button.

OFF ON
( 7
r 1_{ Use the @ or @) button to enter the flow value that will
r - |n .| == Sub screen generate 5 V or 20 mA. The entered flow value can be
coy in the range: 10% rated flow, to the upper display limit.
Variable range
\ \
|/ ~
g. I ‘ \
=] ‘ ‘ \
° I ! I
o I I I
o I I
© I ! I
c 1 \ \ \
< \ ! \
oL L
2 20 24
Flow rate [L/min]
20 L/min (Analog 1-5 V)
- J
Press the &) button to set.
Return to function selection mode.
[ [F22] Setting of analog output complete ]

O
3
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Series LFE

M Error display function

When a failure or abnormality occurs, the location and contents are displayed.

Display

Description

Contents

Action

OUT1 over current error

Load current of 80 mA or more is applied to the
switch output (OUT1).

OUT2 over current error

Load current of 80 mA or more is applied to the
switch output (OUT2).

Eliminate the cause of the over current by turning
off the power supply and then turn it on again.

Excessive instantaneous
flow rate error

Flow has exceeded the display flow range.

Decrease the flow.

Reverse flow error

Flow is flowing in the reverse direction of the setting.

Change the setting for the flow direction.

alternately displays
([999] and [999999])

Excessive
accumulated flow error

Flow has exceeded the accumulated flow range.

Clear the accumulated flow.
(This error does not matter when the accumu-
lated flow is not used.)

System error

Displayed if an internal error has occurred.

Turn off the power supply and then turn it on
again. If the failure cannot be solved, please
contact SMC for investigation.

Sensor error

Power supply voltage exceeds 24 V £10%.

Check the power supply voltage, and turn off
the power supply and then turn it on again.

15
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Series LFE
Specific Product Precautions 1
Be sure to read this before handling. Refer to the back cover for Safety Instructions,

“Handling Precautions for SMC Products” (M-E03-3) and Operation Manual for Flow
Switch Precautions. Please download it via our website, http://www.smcworld.com

] Mounting

/A Warning

| Installation |

/A Warning

1. Since the type of fluid varies depending on the
product, be sure to verify the specifications.
The switches do not have an explosion proof rating. To
prevent a possible fire hazard, do not use with inflammable
gases or fluids.

2. Install the system, so that the fluid always fills the
detection passage. ouT

If the product is used when the
detection passage is not filled,
correct detection signal is not
output from the electrodes,
making correct measurement
impossible. Especially for ver-
tical mounting, introduce the

1. Piping port is grounded to DC(-)/blue line.
Do not use the power supply with positive ground.

2. Avoid piping in which the piping size of the IN side
of the switch changes suddenly.
If the piping size is reduced sharply or there is a restrictor such
as a valve on the IN side, fluid velocity distribution in the piping
will be disturbed, leading to improper measurement. There-
fore, the above-mentioned piping should be connected on the
OUT side.
If the OUT side is opened, or flow rate is excessive, cavitations
may be generated, which may result in improper measure-
ment. As a measure against this, it is possible to reduce the
cavitations by increasing the fluid pressure. Take action such
as mounting an orifice on the OUT side of the switch, and

fluid from the bottom to the top R g. confirm that there is no malfunction before handling. If the
because bubbles may be gen- @2 orifice of the OUT side is fully closed to operate the pump, the
erated when applying fluid %] switch may malfunction due to the effect of pulsation (pressure
from the top to the bottom, fluctuation). Ensure that there is no malfunction before usage.
leading to operation failure. N 3. When multiple sensors are used in parallel, install
- them outside of the area as shown below.
(Uninstallable area) If the product is mounted in the
area where installation is prohibited, the accuracy
} will decrease.
IN

20 mm 20 mm

When the product is mounted vertically, place the display vertical
to the floor to prevent bubbles from occurring.

1 —

Mounting orientation: O Mounting orientation: X

€ €
€ Uninstallable area E
o o
0 Yo}

4. Use caution that the electrical entry for lead wire

Electrode ) . e .
Top_—— | | with M12 connector does not rotate and is limited to
|| Display only one direction.
. / . Electrode
Fluid N
passage Bubbles  Bubbles
Under Under
Not susceptible to bubbles Susceptible to bubbles

2 SNC 16



Series LFE

Specific Product Precautions 2
Be sure to read this before handling. Refer to the back cover for Safety Instructions,

“Handling Precautions for SMC Products” (M-E03-3) and Operation Manual for Flow
Switch Precautions. Please download it via our website, http://www.smcworld.com

] Mounting

/A Caution

1. When connecting the piping to the switch, do not
rotate the switch. Apply a wrench to the metal part
of the piping port to turn the fitting.

Using a wrench on other parts may damage the product.
Specifically, make sure that the wrench does not damage the
M12 connector. This will damage the connector.

5.

Width across flats
of attachment
3/8 24 mm
1/2 28 mm
3/4 35 mm
1 41 mm

Refer to the tightening torque in the |Nominal thread size | Proper tightening torque (N-m)
right table for connecting steel piping. Rc (NPT) 3/8 2210 24
Torque lower than the value in the table | Rc (NPT) 1/2 28 to 30
leads to fluid leakage. Rc (NPT) 3/4 28 to 30

Re (NPT)

For mounting the fittings on the market, NPT) 1 36 to 38
refer to the torque specified for each.

6.

2. The product body is made of resin. Do not impose
stress, vibration or impact directly on the product
during piping work in order to prevent failure, dam-
age and water leakage.

In particular, never mount a product in a location that will be

used as a foothold.
NG

|
) NG
S

3. Secure the front and rear pipes as close to the
product as possible in order to prevent stress,
vibration and impact from being imposed directly
on the product.

L[ 1

7

o o 8.

O O
Piping fixed parts
4. If stress, vibration and impact imposed on the

product cannot be reduced, secure each pipe at
multiple positions.

17
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SVC

Inflexible piping such as steel piping tends to be
affected by spread of excessive moment load or
vibration from the piping side. Lay flexible tubing
between the steel pipe and the product to prevent
such effects.

In particular, if the piping is off center with the product, load
will be imposed on the piping for a long period even after the
piping work, possibly resulting in failure, damage or water
leakage.

: o] o]
OK ©] ol
~==
Vibration
o] o] "
X THeBF r—=—
NG © ©
— —

When using a One-touch fitting, hold the fitting by
hand to prevent the load required for connecting or
disconnecting the tube from being imposed directly
on the product.

Attaching/
Detaching tubing

t

Hold by hand

. The straight piping length on the primary side of the

product shall be 5 times (5D) or more of the piping
size to achieve stable measurement. (Refer to page 4.)

The operating pressure range and operating
temperature range of the product vary depending
on the operating conditions. The fluid pressure and
temperature should fall within their respective
allowable ranges during operation. (Refer to page 4.)



Series LFE

Al

Specific Product Precautions 3

Be sure to read this before handling. Refer to the back cover for Safety Instructions,
“Handling Precautions for SMC Products” (M-E03-3) and Operation Manual for Flow

Switch Precautions. Please download it via our website, http://www.smcworld.com

] Operating Precautions \

Fluid

A\ Warning

1. Product temperature becomes high when hot fluid
is used. Use caution, as there is a danger of being
burned if a valve is touched directly.

2. Enclosure is for this product with lead wire with
M12 connector. Be careful when handling the prod-
uct without connector.

] Operating Environment

AWarnlng

. Never use in the presence of explosive gases.

The switch does not have an explosion proof construction.

If it is used in an environment where explosive gases are
used, it may cause an explosive disaster. Therefore, never
use it in such an environment.

2. Observe the specified fluid and ambient tempera-
ture range.
The operating fluid temperature range is 0 to 85°C, and
ambient temperature range is 0 to 50°C. Take measures to
prevent moisture from freezing in a piping circuit when using at
5°C or less, since this may cause damage to the product and
lead to malfunction. Even when the ambient temperature
range is within the specifications, do not use in locations
where there are rapid temperature changes.

3. If the temperature of the fluid is lower than the ambi-
ent temperature, condensation will be generated
which may damage the product or cause malfunction.

| Maintenance

AWarnlng

1. Take precautions when using the switch for an inter-
lock circuit.
When a pressure switch is used for the interlock circuit, devise
a multiple interlock system to prevent trouble or malfunction,
and verify the operation of the switch and interlock function on
a regular basis.

| Fluid

AWarnlng

1. Check regulators and flow adjustment valves before
introducing the fluid.

If pressure or flow rate beyond the specified range are applied
to the switch, the sensor unit may be damaged.

/\ Caution

1. Operate fluids with electric conductivity of 5 uS/cm
or more.
Note that this product cannot be used for fluids with low conduc-
tivity. This product cannot be used for fluids that do not conduct
electricity such as deionized water (pure water) and oil.

Applicable Fluids List

Substance description |Judgement Note

Water ©) Electric conductivity of tap water: 100 to 200 uS/cm
Deionized water (pure water) X Electric conductivity is too low.
Water-soluble coolant ©) When the ratio of water is 50% or more.
Qil X Electric conductivity is too low.
Qil-based coolant X Electric conductivity is too low.

Sea water X Corrosive to the product.

GALDEN® X Electric conductivity is too low.
Fluorinert™ X Electric conductivity is too low.

* Use the applicable fluids list as a guide. O: Acceptable X: Not acceptable

The electric conductivity is a ratio which shows how easily the
electricity flows.

2. If insulating material gets stuck inside of the piping,
it may cause an error.
Remove the foreign material stuck inside of the piping with a
brush for washing test tubes so that internal rubber piping will
not be damaged.

3. If conductive material such as metal gets stuck to the
whole surface in the piping, the switch may malfunction.
Remove the foreign material as mentioned above.

4. If the fluid with stray current running inside is mea-
sured, the switch may malfunction.

Beware that earth leakage from the equipment around the
switch such as pump and stray current caused by ground fault
should not flow into the fluid to be measured.

GALDEN® s a registered trademark of Solvay Solexis, and Fluorinert™ is a registered trademark of 3M.

r
Z

SVC
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Series LFE
Specific Product Precautions 4
Be sure to read this before handling. Refer to the back cover for Safety Instructions,

“Handling Precautions for SMC Products” (M-E03-3) and Operation Manual for Flow
Switch Precautions. Please download it via our website, http://www.smcworld.com

| Others

AWarnlng

. After the power is turned on, the switch’s output re-
mains off while a message is displayed. (Approx. 3
sec.) Therefore, start the measurement after a value
is displayed.

2. Perform settings after stopping control systems.

3. Keep the switch away from the strong magnet and mag-
netic field to prevent the switch from malfunctioning.

] Set Flow Range and Rated Flow Range

/\ Caution

Set the flow rate within the rated flow range.

The set flow range is the range of flow rate that is possible in setting.

The rated flow range is the range of flow rate that satisfies the sensor product specifications (such as accuracy, repeatability).

It is possible to set a value outside of the rated flow range if it is within the set flow range, however, the specification is not be guaran-
teed.

Flow range
0.5 L/m|n 2 L/m|n 5 L/m|n 10 L/m|n 20 L/m|n 50 L/min 100 L/min 200 L/min
0.5 L/min “ 20 L/min

LFET | 0.4 Limin o s s s s s 24 L/min i i

Sensor

0.4 L/min = 7 ’ ’ " 24 L/min

2.5 L/m|n # 100 L/min

|
1
[
|
|
|
|
I
|
|
1
|
1
|
I
1
|

LFE2 3 2 L/min _ 120 L/min
i 2 L/min : ‘ 120 L/min
3 3 5 L/min “ 200 L/min
LFE3 i 1 14 L/min # 240 L/min
i 14 L/min : ‘ ‘ ‘ : : 240 L/min
s Rated flow range
I Display flow range
Set flow range
19

O
2



