
Common Uses

The ECO flow sensor is a versatile flow conditioner that 
pairs with AW-Lake positive displacement gear meters 
and HM turbine meters. The sensor is also backwards 
compatible with previous gear meter models. The ECO 
sensor is unique as it can linearize both a pulse and 
analog output to improve accuracy over the full range of 
the meter. It also has the option to be Intrinsically Safe 
for Ex applications.

Key Features: 

• Three mounting options for flexibility
• High temperature option (up to 302°F)
• Intrinsically safe units for hazardous environments  
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General Meter Data

Mounting Flush Mount (1- or 2-Channel) | Screw-In M14x1.5 (1-Channel)

Power Supply 12-28 VDC, regulated

Current Consumption < 25 mA

Frequency Range 1-5,000 Hz; suitable for all AWL volumetric counters

Output Stages Push-Pull active, PNP, NPN
NAMUR
4-20 mA passive + Freq/Pulse (NPN)
0-20 mA active + Freq/Pulse (PP, NPN, PNP)
0-10 V active + Freq/Pulse (PP, NPN, PNP)

Output Signal 1:1 Frequency or direction signal and doubled Frequency scaled ouput values
LED indicator for status display

Temperature Measurement ±1°C ±0.5% 

Ambient Temperature Range -40°F to 140°F (-40°C to 60°C)

Fluid Temperature Range Flush Mount: -40°F up to 176°F (-40°C to 80°C)
Screw In M14x1.5 (short sensor neck): -40°F up to 248°F (-40°C to 120°C)
Screw In M14x1.5 (long sensor neck): -40°F up to 302°F (-40°C to 150°C)

Housing Material Aluminum die casting alloy 231 or Stainless Steel

Sensor Probe Material 316L Stainless Steel  (1.4404)

Protection Class Aluminum IP65 | Stainless Steel IP68 with closed electrical connection

Weight Approx. 200g

Technical Specifications

ECO Series Pulse Amplifier – Intrinsically Safe



©2024 AW-Lake Company. All rights reserved. Doc ID: ECOSDS24

2440 W. Corporate Preserve Dr. #600, Oak Creek, WI 53154 | www.aw-lake.com

ECO Series Pulse Amplifier - Intrinsically Safe

Sensor Dimensions

Küppers Elektromechanik GmbH
Liebigstraße 5   D-85757 Karlsfeld

 
2,59in

65,67mm 

0,
67

in
17

m
m

1,
22

in
31

m
m

1,77in
45mm

1,
97

in
50

m
m

Th
is 

Pr
in

t, 
in

cl
ud

in
g 

th
e 

in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 it
 is

 th
e 

pr
ob

er
ty

 
of

 K
EM

 K
üp

pe
rs 

El
ek

tro
m

ec
ha

ni
k 

G
m

bH
. I

t i
s c

on
sid

er
ed

 
pr

op
rie

ta
ry

 in
 n

at
ur

e 
an

d 
m

ay
 n

ot
 b

e 
us

ed
 o

r d
isc

lo
se

d 
ou

ts
id

e 
of

 K
EM

, 
ex

pe
ct

 u
nd

er
 p

rio
r w

rit
te

n 
ag

re
em

en
t.

D
ie

se
 Z

ei
ch

nu
ng

, e
in

sc
hl

ie
ßl

ic
h 

de
r I

nf
or

m
at

io
ne

n,
 d

ie
 d

ie
se

 e
nt

hä
lt,

 
sin

d 
da

s E
ig

en
tu

m
 d

er
 K

EM
 K

üp
pe

rs 
El

ek
tro

m
ec

ha
ni

k 
G

m
bH

. 
V

er
vi

el
fä

lti
gu

ng
 o

de
r V

er
öf

fe
nt

lic
hu

ng
 si

nd
 o

hn
e 

sc
hr

ift
lic

he
 

Zu
st

im
m

un
g 

vo
n 

KE
M

 n
ic

ht
 g

es
ta

tte
t.

A A

B B

C C

D D

E E

F F

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

1:1

A3
1 1

Alle unbemaßten Kanten entgraten

Index Änderung / Rev. Datum / Date Name

Format:

Blatt:

Maßstab:

/

Oberfläche / Surface

Beschreibung / Description

In Konstruktion / In ProgressStatus / State:

Revision

Toleranzen / Tolerances

GSD Nummer / GSD Number

Material:

Zeichnungsname / Drawingname

Projekt / Project

EFV-D-X-20-P

Datum / Date Name

10.10.2019 BielingErsteller / Author

Geprüft / Approved

Zusatz Info / Add. Information

Küppers Elektromechanik GmbH
Liebigstraße 5   D-85757 Karlsfeld

 
2,59in

65,67mm 

0,
67

in
17

m
m

1,
22

in
31

m
m

1,77in
45mm

1,
97

in
50

m
m

Th
is 

Pr
in

t, 
in

cl
ud

in
g 

th
e 

in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 it
 is

 th
e 

pr
ob

er
ty

 
of

 K
EM

 K
üp

pe
rs 

El
ek

tro
m

ec
ha

ni
k 

G
m

bH
. I

t i
s c

on
sid

er
ed

 
pr

op
rie

ta
ry

 in
 n

at
ur

e 
an

d 
m

ay
 n

ot
 b

e 
us

ed
 o

r d
isc

lo
se

d 
ou

ts
id

e 
of

 K
EM

, 
ex

pe
ct

 u
nd

er
 p

rio
r w

rit
te

n 
ag

re
em

en
t.

D
ie

se
 Z

ei
ch

nu
ng

, e
in

sc
hl

ie
ßl

ic
h 

de
r I

nf
or

m
at

io
ne

n,
 d

ie
 d

ie
se

 e
nt

hä
lt,

 
sin

d 
da

s E
ig

en
tu

m
 d

er
 K

EM
 K

üp
pe

rs 
El

ek
tro

m
ec

ha
ni

k 
G

m
bH

. 
V

er
vi

el
fä

lti
gu

ng
 o

de
r V

er
öf

fe
nt

lic
hu

ng
 si

nd
 o

hn
e 

sc
hr

ift
lic

he
 

Zu
st

im
m

un
g 

vo
n 

KE
M

 n
ic

ht
 g

es
ta

tte
t.

A A

B B

C C

D D

E E

F F

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

1:1

A3
1 1

Alle unbemaßten Kanten entgraten

Index Änderung / Rev. Datum / Date Name

Format:

Blatt:

Maßstab:

/

Oberfläche / Surface

Beschreibung / Description

In Konstruktion / In ProgressStatus / State:

Revision

Toleranzen / Tolerances

GSD Nummer / GSD Number

Material:

Zeichnungsname / Drawingname

Projekt / Project

EFV-D-X-20-P

Datum / Date Name

10.10.2019 BielingErsteller / Author

Geprüft / Approved

Zusatz Info / Add. Information

Küppers Elektromechanik GmbH
Liebigstraße 5   D-85757 Karlsfeld

 
2,59in

65,67mm 

0,67in
17m

m

1,22in
31m

m

1,77in
45mm

1,97in
50m

m

This Print, including the inform
ation contained in it is the proberty 

of KEM
 Küppers Elektrom

echanik G
m

bH. It is considered 
proprietary in nature and m

ay not be used or disclosed outside of KEM
, 

expect under prior w
ritten agreem

ent.

D
iese Zeichnung, einschließlich der Inform

ationen, die diese enthält, 
sind das Eigentum

 der KEM
 Küppers Elektrom

echanik G
m

bH. 
V

ervielfältigung oder V
eröffentlichung sind ohne schriftliche 

Zustim
m

ung von KEM
 nicht gestattet.

AA

BB

CC

DD

EE

FF

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

1:1

A3
11

Alle unbemaßten Kanten entgraten

IndexÄnderung / Rev.Datum / DateName

Format:

Blatt:

Maßstab:

/

Oberfläche / Surface

Beschreibung / Description

In Konstruktion / In Progress Status / State:

Revision

Toleranzen / Tolerances

GSD Nummer / GSD Number

Material:

Zeichnungsname / Drawingname

Projekt / Project

EFV-D-X-20-P

Datum / DateName

10.10.2019Bieling Ersteller / Author

Geprüft / Approved

Zusatz Info / Add. Information

Küppers Elektromechanik GmbH
Liebigstraße 5   D-85757 Karlsfeld

 M14 x 1,5 

 
1,

59
in

40
,3

0m
m

 

 
4,

67
in

11
8,

71
m

m
 1,

97
in

50
m

m
0,

55
in

14
m

m

1,77in
45mm

1,
18

in
30

m
m

1:2

A4
1 1

Alle unbemaßten Kanten entgraten

Index Änderung / Rev. Datum / Date Name

Format:

Blatt:

Maßstab:

/

Th
is 

Pr
in

t, 
in

cl
ud

in
g 

th
e 

in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 it
 is

 th
e 

pr
ob

er
ty

 
of

 K
EM

 K
üp

pe
rs 

El
ek

tro
m

ec
ha

ni
k 

G
m

bH
. I

t i
s c

on
sid

er
ed

 
pr

op
rie

ta
ry

 in
 n

at
ur

e 
an

d 
m

ay
 n

ot
 b

e 
us

ed
 o

r d
isc

lo
se

d 
ou

ts
id

e 
of

 K
EM

, 
ex

pe
ct

 u
nd

er
 p

rio
r w

rit
te

n 
ag

re
em

en
t.

D
ie

se
 Z

ei
ch

nu
ng

, e
in

sc
hl

ie
ßl

ic
h 

de
r I

nf
or

m
at

io
ne

n,
 d

ie
 d

ie
se

 e
nt

hä
lt,

 
sin

d 
da

s E
ig

en
tu

m
 d

er
 K

EM
 K

üp
pe

rs 
El

ek
tro

m
ec

ha
ni

k 
G

m
bH

. 
Ve

rv
ie

lfä
lti

gu
ng

 o
de

r V
er

öf
fe

nt
lic

hu
ng

 si
nd

 o
hn

e 
sc

hr
ift

lic
he

 
Zu

st
im

m
un

g 
vo

n 
KE

M
 n

ic
ht

 g
es

ta
tte

t.

Oberfläche / Surface

Beschreibung / Description

In Konstruktion / In ProgressStatus / State:

Revision

Toleranzen / Tolerances

GSD Nummer / GSD Number

Material:

Zeichnungsname / Drawingname

Projekt / Project

EFV-E-P-K-P

Datum / Date Name

10.10.2019 BielingErsteller / Author

Geprüft / Approved

A A

B B

C C

D D

E E

F F

4 3 2 1

Zusatz Info / Add. Information

In Progress

Küppers Elektromechanik GmbH
Liebigstraße 5   D-85757 Karlsfeld

 
1,

18
1i

n
30

m
m

 

 
1,772in
45mm  

 
0,

55
1i

n
14

m
m

 

 
6,

08
3i

n
15

4,
50

m
m

 

 
1,

96
9i

n
50

m
m

 
 M14 x 1,5 

 
2,

98
4i

n
75

,8
0m

m
 

1:2

A4
1 1

Alle unbemaßten Kanten entgraten

Index Änderung / Rev. Datum / Date Name

Format:

Blatt:

Maßstab:

/

Th
is 

Pr
in

t, 
in

cl
ud

in
g 

th
e 

in
fo

rm
at

io
n 

co
nt

ai
ne

d 
in

 it
 is

 th
e 

pr
ob

er
ty

 
of

 K
EM

 K
üp

pe
rs 

El
ek

tro
m

ec
ha

ni
k 

G
m

bH
. I

t i
s c

on
sid

er
ed

 
pr

op
rie

ta
ry

 in
 n

at
ur

e 
an

d 
m

ay
 n

ot
 b

e 
us

ed
 o

r d
isc

lo
se

d 
ou

ts
id

e 
of

 K
EM

, 
ex

pe
ct

 u
nd

er
 p

rio
r w

rit
te

n 
ag

re
em

en
t.

D
ie

se
 Z

ei
ch

nu
ng

, e
in

sc
hl

ie
ßl

ic
h 

de
r I

nf
or

m
at

io
ne

n,
 d

ie
 d

ie
se

 e
nt

hä
lt,

 
sin

d 
da

s E
ig

en
tu

m
 d

er
 K

EM
 K

üp
pe

rs 
El

ek
tro

m
ec

ha
ni

k 
G

m
bH

. 
V

er
vi

el
fä

lti
gu

ng
 o

de
r V

er
öf

fe
nt

lic
hu

ng
 si

nd
 o

hn
e 

sc
hr

ift
lic

he
 

Zu
st

im
m

un
g 

vo
n 

KE
M

 n
ic

ht
 g

es
ta

tte
t.

Oberfläche / Surface

Beschreibung / Description

In Konstruktion / In ProgressStatus / State:

Revision

Toleranzen / Tolerances

GSD Nummer / GSD Number

Material:

Zeichnungsname / Drawingname

Projekt / Project

EFV-E-P-L-P

Datum / Date Name

10.10.2019 BielingErsteller / Author

Geprüft / Approved

A A

B B

C C

D D

E E

F F

4 3 2 1

Zusatz Info / Add. Information

Flush Mount Screw In Short Neck Screw In Long Neck

Electrical Connection
The ECO Sensor is short circuit proof, reverse polarity 
protected. The M12 Connector is 5-pole, male, A-coded.

Pin
1 +Ub / Loop+ (24 V)

2 Digital Output 2 / NAMUR

3 GND / Loop-

4 Digital Output 1 / NAMUR

5 Active Analog Output

5

4

2 3

1
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ECO Series Pulse Amplifier - Intrinsically Safe

Mounting
C = Flush mount (JV-10 through -30) 
E = Flush mount (JV-60 only)
K = Screw in short neck (up to 248°F)
L = Screw in long neck (up to 302°F)

Channel
1 = 1 Channel
2 = 2 Channel (DIR, 2 x f) 1)

Housing/Sensor/IP
A = Aluminum/316L SS/IP65
S = Stainless/316L SS/IP68

Explosion Protection
- = None
EX = ATEX + IECEx + CSA (Zone 0) 3)

Connector
P = M12 Connector  
  (5-pole, male, A-coded)

Output Function
P = Freq/Pulse+ (PP, NPN, PNP)
N = Namur Output
A = 4-20mA passive+ Freq/Pulse (NPN)

Advanced Output Function
N = None
V = 0-20mA active + Freq/Pulse (PP, NPN, PNP)
W = 0-10V + Freq/Pulse (PP, NPN, PNP)
I = LED Indicator 2)

ECO                      –                     –                     – 

Part Number Guide

EX Certification

1)  Not available with Screw-In mounting style.
2)  Only in combination with output function "P" and Aluminum housing.
3)  Not in combination with extended output function V and W.

Approvals

CSA-c Ex ia IIC T4   Class I, Division 1, Groups A, B, C & D

cCSAus Class I, Zone 0   AEx ia IIC T4

IECEx Ex ia IIC T4 Ga

ATEX II 1G Ex ia IIC T4 Ga

UKCA II 1G Ex ia IIC T4 Ga

Additional conditions for North American CSA certification:

For Ex application in an outdoors environment, both "S" for 

Stainless Steel Housing and "EX" protection must be selected  

in the part number.


