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Safety Instructions 
 
 
1. Appropriate Use 
 
The measuring system described hereinafter must only be used for the measurement of fluids and 

gases. In addition to the mass flow this measuring system does also dectect the temperature and 

density of the measuring medium. Therefore it can also be used to indirectly determine the 

concentration of solutes and the flow volume. In case of abrasive measuring media it is recommended 

to return the measuring system to the manufacturer after 8,000 hours of operation for re-calibration 

and pressure test. This interval may be shorter when the medium is extremely abrasive. 
 
 
2. Duties of the User 
 

Before installing the measuring system the user is committed to ensure that all wetted parts are 

resistant to the measuring medium. The user’s personnel is to be trained in accordance with the 

attached documentation. Uncertainties have to be clarified with the manufacturer before start up. 

The user has to adhere to the instructions for installing electrical devices and corresponding 

instructions in countries outside the EC. 
 
 
3. Installation and Operation 
 

In accordance with the descriptions hereinafter the user should select the installation position which 

fits the application best. 

The mass flow meter (KCM) may only be modified mechanically with the approval of the 

manufacturer.  

The devices described in this manual may only be connected and operated by authorized and qualified 

personnel. 
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General 
 
The »C-Flow« measuring system consists of two components: 
 
1. KCM Mass flow meter (Transducer) 
 

 
 
 
2. KCE 4000 Evalutation electronic (Transmitter) 
 

  
Housing for wall mounting Panel-mounted housing 
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1. Measuring Principle KCM 
 
Two parallel arranged pipes are rotated at their resonant frequency by coils. Any mass flow passsing 

through the tubes will generate coriolis forces which appear whenever a mass moves radially in a 

rotating system. The forces have opposed effects on the in- and outlet side, they do slighty deform the 

pipes. The deformation of the pipes is detected by sensors on the in- and outlet side. The phase shift 

between the rotational frequencies of both pipes is proportional to the mass flow rate. 

 

The resonant frequency of both pipes changes in accordance with the density of the medium. This 

effect is used to determine the density. 

 

The extent of deformation of the pipes depends on temperature. Therefore the temperature is 

measured for compensation purposes. 

 

Using only one sensor primary values as mass flow, density and temperature can be measured. 

Conversions allow for calculation of further values like flow volume and concentration. 

 

Cycle of deformation (simplified) 

Rotation and deformation of two parallel looped pipes by the coriolis force Fc. 
 

 
Movment to the inside 
no flow 

Movement to the inside and 
Fc direction with flow 

Movement to the outside 
no flow 

Movement to the outside 
and Fc direction with flow 
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2. Technical Data KCM 
 
Typ di* Measuring ranges kg/h Meßbereiche kg/min 
KCM 300 4 mm (serial) 4.5 up to 300 0.075 up to 5 
KCM 600 4 mm (parallel) 9.0 up to 600 0.15 up to 10 
KCM 1500 8 mm (serial) 25 up to 1,500 0.4 up to 25 
KCM 3000 8 mm (parallel) 50 up to 3,000 0.9 up to 50 
* internal tube diameter 

 
Medium temperature: up to +125°C 

Pressure drop: approx. 1.9 bar at Mmax (valid for water) 

Process connections: • female threads G½’’ 

 • adapters for flanges , dairy and tri-clamp connectors 

Operating pressure:  max. 200 bar (up to 350 bar on request) 

Protection class:  IP 67 

Material:  stainless steel as per DIN 1.4571 (SS316 Ti) 

Electrical connection: • 9-pin flange plug 

Max cable lenght: 30 m to evaluation electronics 

Linearity: see calibraton record 

Weight: KCM 300 and 600: 4.1 kg 

 KCM 1500 and 3000: 8.8 kg 

 
 

3. Dimensional Drawing (mm) 
 

 
 

Typ c d e f g h I j k l 

KCM 300 G½’’ 159 60 120 110 22 15 19 182 214 

KCM 600 G½’’ 159 60 120 87 22 15 19 182 214 

KCM 1500 G½’’ 258 59 119 140 22 18 22 281 350 

KCM 3000 G½’’ 258 59 119 140 22 18 22 281 350 
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4. Installation KCM 
 
4.1 Horizontal Installation 
 
When the KCM is installed horizontally the exact position depends on the measuring medium. The 

KCM housing should point upward (A) when the fluid contains solids. This will avoid deposits in the 

measuring tube. The KCM housing should point downward (B) when the fluid containt gas or air 

bubbles. This will avoid falsified measurements.  
 

A

B

 
 
 
 
4.2 Vertical Installation 
 
A vertical installation should only be selected, if  

a) the medium contains no deposits. 

b) gas or air bubbles are not expected. 

 

When the KCM is installed vertically the flow dircetion should be upward. Please consider that the 

KCM will not run empty in this position due to the geometric construction of the measuring tubes. 

 

Flow

 Important notes on vertical installation 
 When the system is stopped gas or air bubbles may accumulate at 

 the highest point of the tubes. Due to the tube geometry the measuring 

  tubes do not vent automatically in vertical installation position. 

  

 Gas bubbles may also accumulate at the highest point of the tubes 

 when the mass flow is very low. 

  

 Generally, gas bubbles will lead to undefined measuring results due to 

 the big density difference. 
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4.3 Installation in a Drop Line 
 

This installation requires a pipe reduction or orifice with a smaller cross section than the KCM to 

ensure the KCM cannot drain during the measuring process. 
 

Abfüllbehälter

KCM

Ventil

Blende,
Rohrverengung

Vorratstank

 
 
 
4.4 Critical Installations 
 
Installations which may lead to an inclusion of air or gas bubbles should be avoided as the might 

falsify the measuring results considerably. Therefore installations at the highest point of the system  

(A) or close upstream of a free discharge (B) are not recommendable. 
 

A

B
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5. Technical Data KCE 4000 
 
General 

Housing (WG): plastic for wall mounting with transparent cover 

 200 x 215 x 168 (B x H x D) without cable glands 

 weight: approx. 1.5 kg 

 protection class: IP 54 

Housing (SG): plastic for panel mounting as per DIN 43700/IEC 61554 

 optionally with transparent cover 

 192 x 96 x 205 (B x H x D) without cover 

 196 x 99 x 241 (B x H x D) with cover 

 panel board cut out: 186 x 92 (+0.8) 

 weight: approx. 1 kg 

 protection class: IP 42 (IP 52 with cover) 

Programming: via front keyboard 

Interface: RS 485 (in preparation) 

Temperature: storage and transport: –25 up to +75°C 

 operation: 0 up to +50°C 

EMC: according to EN 50 081-2 and EN 50 082-2 

Supply voltage: 24 V/DC, ±15% 

Power consumption: max. 2 W 

Ex-Protection: Ex II (2) G [EEx ib] IIC 

 

Analogue Outputs  

Voltage output: 2 off 0–5 V 

 resolution: 12 bit 

 linearity: ±0.05% of final value  

 temperature drift: 0.05 % per 10 K 

 load: > 10 kΩ 

 scaled output of flow rate 

Current output: 1 off 0/4–20 mA, active, galvanically free 

 resolution: 12 bit 

 linearity: ±0.05% of final value 

 temperature drift: 0.05% per 10 K 

 load: < 800 Ω 

 scaled output of flow rate or job total, density or temperature 

____________________________________________________________________________________________  
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Pulse Output 

Frequency range: 8–5,000 Hz 

Output signal:  adjustable via jumpers (see page 16): 

 • open collector: ICE < 30 V, ICE < 100 mA, max. current: 50 mA 

 • push pull: Imax 20 mA 

 output of flow rate 

 

Switch Outputs (2 off) 

Output signal:  adjustable via jumpers (see page 16): 

 • open collector: ICE < 30 V, ICE < 100 mA, max. current: 50 mA 

 • push pull: Imax 20 mA 

Use: • limit 1 for job total, fault or flow rate 

 • limit 2 for job total, cycle or flow rate 

 

Switch Inputs (2 off) 

  passive »on« > 4 V, »off« < 1 V 

Use: • 1x for job total reset 

 • 1x for offset 
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6. Dimensional Drawing KCE 4000 (mm) 
 
Housing for wall mounting (WG) 
 

 
 
Panel-mounted housing (SG) 
 

 

____________________________________________________________________________________________  
 
KEM  page 11 



C-Flow Quick Start Up 
_____________________________________________________________________________  
 

____________________________________________________________________________________________  
 
page 12  KEM 

7. Electrical Connections 
 
Housing for wall mounting: Connection via internal screw terminals accesible after taking off the front 
plate. 
 
Panel mounted housing: Connections via rear terminals. 
 

  
Housing for wall mounting Panel-mounted housing 

 
 

Terminal KL1
KCM connections

PE A B C D PE E F PE G H PE 1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

PE PE 51 52

Terminal KL 2
ext. connections

Terminal KL 3
ext. connections

Terminal KL 4
supply voltage

 
 
 
7.1 Terminal  KL 1 – KCM connections 
 
PE shield (sensor cable) 

1

2

3

4 5

6

7

8

9

A B C D PE E PE G H

7 8 93 4 5 621

KCE 4000
screw terminals

KCC
socket plug
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Terminal KL 1

PE

Sh
ie

ld

F

Se
n
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r B

 –

PE

Sh
ie

ld

KCC
sensor cable

A driver (+) 

B driver (–) 

C sensor A (+) 

D sensor A (–) 

PE shield (sensor cable) 

E sensor B (+) 

F Sensor B (–) 

PE shield (sensor cable) 

G Pt100 

H Pt100 

PE shield (sensor cable) 
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7.2 Terminals KL 2 and KL 3 – external connections 
 
1 f_out (+) output mode OC or push pull 
5 f_out (–) adjustable via jumpers J3/J4 (see page 16) 
 
2 Limit 1_out (+) output mode OC or push pull 

3 Limit 1_out (–) adjustable via jumpers J1/J5 (see page 16) 

 

6 Limit 2_out (+) output mode OC or push pull 

7 Limit 2_out (–) adjustable via jumpers J2/J6 (see page 16) 
 
 
Push Pull  Open Collector 

(+)

(–)

200 Ω

LM358

–Ub 24 V

+Ub 24 V

              

1

5

(+)

(–)

200 Ω

 
 
 

4 V_out0 (+) voltage output 0–5 V 

8 V_out1 (+) voltage output 0–5 V 

9 0 Volt (V_out0 und V_out1) 
 

voltage meter

U+

U–

V

Ri > 3kOhm

V

Vout 0

Vout 1

4

8

9 0 VOLTS

 

____________________________________________________________________________________________  
 
KEM  page 13 



C-Flow Quick Start Up 
_____________________________________________________________________________  
 

____________________________________________________________________________________________  
 
page 14  KEM 

13 RS 485 (not active) 

10 RS 485 (not active) 

11 OFFSET (+) control input for offset 

14 RES_JOB (+) reset of job totals 

15 0 Volt (OFFSET, RES_JOB) 
 

11, 14

3,3 kΩ

0 V
15

OFFSET,
RES_JOB

 
 
 

12 I+ current output 0/4–20 mA 

16 I– galvanically separated 
 

current meter

I+

I–
A

Rm  800 Ohm

+24V internal

GND
internal

galvanically free

12

16

 
 
7.3 Terminal KL 4 – Supply voltage 
 
PE ground connection 

PE ground connection 

51 Ub (–)  supply voltage 

52 Ub (+) 24 VDC, ±15% 
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8. Overview – Electrical Connections 
 

Terminal KL1
KCM connections

PE A B C D PE E F PE G H PE 1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

PE PE 51 52

Terminal KL 2
ext. connections

Terminal KL 3
ext. connections

Terminal KL 4
Supply voltage  

 
Terminal KL 1 – KCM connections 

PE Shield (sensor cable) 
A Driver (+) 
B Driver (–) 
C Sensor A (+) 
D Sensor A (–) 

PE Shield (sensor cable) 
E Sensor B (+) 
F Sensor B (–) 

PE Shield (sensor cable) 
G Pt 100 
H Pt 100 

PE Shield (sensor cable) 
 
Terminal KL 2 – External connections 

1 f_out (+) output mode OC- or push pull 
5 f_out (–) adjustable via jumpers fout (see page 16) 
2 Limit 1_out (+) output mode OC- or push pull 
3 Limit 1_out (–) adjustable via jumpers Limit 1 (see page 16) 
6 Limit 2_out (+) output mode OC- or push pull 
7 Limit 2_out (–) adjustable via jumpers Limit 2 (see page 16) 
4 V_out0 (+) voltage output 0–5 V 
8 V_out 1 (+) voltage output 0–5 V 

 
Klemmleiste KL 3 – external connections 

9 0 Volt (V_out 1 and V_out2) 
13 RS 485 (not active) 
10 RS 485 (not active) 
11 OFFSET (+) control input for offset 
14 RES_JOB (+) reset of job totals 
15 0 Volt (Input_1 and Input 2) 
12 I+ current output 0/4 to 20 mA 
16 I– galvanically separated 

 
Klemmleiste KL 4 – Supply voltage 

PE ground connection 
PE ground connection 
51 Ub (–) supply voltage 
52 Ub (+) 24 VDC, ±15% 

____________________________________________________________________________________________  
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9. Position of the Jumpers 
 
 
Housing for wall mounting: Front view after removal of front plate  
 

 
 
 
Panel-mounted housing: Rear view 
 

 
 
 
Push pull output Open collector output 
Jumper in bottom position Jumper in top position 
 
 Limit 1 Limit 2 Limit 1 Limit 2 

  
 f_out f_out 
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Programming the KCE 4000 
 
 
10.1 Engineering unit (Flow Filter, Cutoff rate, Flow filter) 
 
Press [^] until display 1 appears: 
 

Rate=
SG = ......

 ........kgm
.............C

    

Display 1

K
 

eep [PRG] pressed for approx. 8 sec until the following message appears: 

Select Eng Units
                 kgm

  
Pressing [>] you may scroll all units available. Press [ENT] when the desired unit appears.  

 

Fixed SG for   [lpm] =
                 xx.xxxx

  
In case you selected a volumetric engineering unit with a fixed SG, enter the specific gravity of the 

measuring medium now. As a consequence the conversion from mass to volume flow will be calculated 

exclusively on the basis of this, i.e. the measured density will not be considered. Press [ENT] to 

confirm and proceed. 

 
10.2 Flow Filter 
 

Flow filter [1...50]
                    xx

  
This filter adjustment may be used to calm a possibly varying flow signal. You may change the 

displayed value pressing [^] and [>]. Finally confirm with [ENT]. 

The next display appears: 

 

10.3 Cutoff Rate 
 

Cutoff rate[kgm] =
                            xx.xx

  
This value determines the minimum measuring range, i.e. values below the adjusment will not be 

displayed. In addition, the totalizers will be stopped and the analouge outputs are set to zero, when 

the flow falls below this value. Confirm with [ENT] to proceed. 

____________________________________________________________________________________________  
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10.4 Flow Step 
 

Flow step [kgm] =
                         xxxx

  
Enter a value to update flow fluctuations quickly. Changes in flow which are higher than the 

programmed value will be updated immediately. Smaller changes are processed by the flow filter only 

to be displayed. Confirm with [ENT]. 
 
 
Overview 
 

Rate =
SG = 0.001

0.0000kgm
27.96C

Select Eng Unit
                  kgm

ENT

PRG

ENT

ENT

8 sec

Flow filter  [1...50] =
                   xx

Cutoff rate [kgm] =
                     xx.xx

Flow step [kgm]
                  xxx.x

kgm
grm
lbm
ozm

kgh
grh
lbh
ozh

lpm
fixed SG lpm
ccm
fixed SG ccm
gpm
fixed SG gpm

 
 
Note 
In case you selected a volumetric engineering unit with a fixed SG the conversion from mass to volume 

flow will be calculated exclusively on the basis of this, i.e. the measured density will not be 

considered. 
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11.1 Flow Direction 
 
Press [^] until display 3 appears: 
 

Rate=
J-Tot= ......

 ........kgm
.............kg

    

Display 3

Keep [PRG] for approx. 8 sec until the following message appears: 
 

Flow Direction ???
Original (reverse)

  
Pressing [>] you may adjust the flow direction depending on how the medium passes through the 

KCM (see arrows on the KCM type plate). Confirm with [ENT]. The next display shows: 

 
11.2 Density 
 

Start SG [g/cc]
                    0.001

  
Pressing [^] and [>] you may define the lower value for the density measurement. Confirm with 

[ENT]. The next display shows: 
 

Stop SG[g/cc] =
                          2.000

  
Pressing [^] and [>] you may define the upper value for the density measurement. Confirm with 

[ENT]. The next display shows: 
 
11.3 Error Messages 
 

Fault length [sec} =
                       10.000

  
All error messages generated by the mpu (line breakage, driver current etc.) are displayed and are 

available as an switch output signal depending on the limit 1 programming. Usually, errors are 

automatically erased by the mpu after their appearance. The switch output becomes only valid after 

the programmed fault length has passed. This way short term errror messages are faded out. Confirm 

with [ENT]. A chart indicating all possible error messages can be found on page 30. 

____________________________________________________________________________________________  
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11.4 Analogue Full Scale 
 

Enter Numb for 20 mA
                       4095

  
This factor defines the final value of the DA converter at 20 mA and is preset accordingly. If the final 

value is not supposed to correspond to 20 mA it may be changed here as desired. Press [ENT], the left 

figure will start to flash. Using the arrow keys you may now change the four-digit value. On 

confirmation with [ENT] the new value will be included in the current loop. It may be checked using a 

multimeter. Press [ENT] to change the value again. Press [PRG] to quit programming. 
 
Overview 
 

Rate =
J-Tot =

0.0000 kgm
0.8450 kg

ENT

Display 3

ENT

ENT

Flow direction???
Original (reverse)

Start SG [g/cc] =
                 0.001

Stop SG [g/cc] =
                 2.000

8 secPRG

ENT

Fault length [sec]
                        10.000

Enter Numb for 20 mA
                            09995

PRG

Display 3
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12. Voltage Outputs Vout 0 and 1 (0–5 V) 
 
Press [^] until display 1 appears: 
 

Rate=
SG = ......

 ........kgm
.............C

    

Display 1

Press [>] repeatedly until the following message appears: 
 

Vout 0 [kgm] = xxx.xx
Current      V0 = 0.00

 

Final value for Vout 0 Voltage Output (0–5) 

 
K
 

eep [PRG] pressed for approx. 8 sec until the following message: 

Vout 0  5 V at [kgm] =
                            0.000

  
Change the displayed value pressing [^] and [>] to the flow rate which shall correspond to a voltage of 

5 Volt. Afterwards confirm with [ENT]. 

The next display shows: 
 

Vout 0 filter [1...250]
                      0.10

  
This filter adjustment may be used to calm a possibly varying flow signal. Change the displayed value 

with [^] and [>]. Confirm with [ENT]. 
 

Vout 1 [kgm] = xxx.xx
Current      V1 = 0.00

 

Final value for Vout 1 Voltage Output (0–5) 

 
Program the parameters as described above. 
 
Overview 

Rate =
SG = 0.001

0.0000kgm
27.96C

EX_Current = 3.75mA
EX_Voltage = 0.76V

SA=100mV/SB=101mV
Exat_Freq=122.738Hz

ENT

Display 1/3

Display 1/3Display 1 Display 1/1 Display 1/2

PRG

ENT

Vout 0 [kgm] = 3.000
Current V0 = 0.00

Vout 0  5V at [kgm] =
                  0.000

Vout 0 filter [1...250]
                      0.10

ENT

Display 1/4

Display 1/4

PRG

ENT

Vout 1 [kgm] = 3.000
Current V1 = 0.00

Vout 1  5V at [kgm] =
                  0.000

Vout 1 filter [1...250]
                      0.10

8 sec 8 sec

Note on hatched displays
If no button is pressed for 25 sec while one of these
displays is active, the KCE will automaticall return to
Display 1.
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13. Frequency Output (8–5,000 Hz) 
 
The KCE 4000 provides a flow-proportional frequency signal ranging from 8 up to 5,000 Hz. 

However, during programming you are required to enter the instant. value for 1,000 Hz.  

 

Example 

With a max flow rate of 5,000 cc/min you need to enter 1,000 ccm (5,000 ccm : 5) to have the max. 

flow rate available at 5,000 Hz. 

If the max flow rate shall correspond to 2,000 Hz you need to enter 2.500 cc/min (5.000 ccm : 2). 

 

The frequency output can be used as an OC- or push pull output (see position of jumpers, page 16.). 
 

Keep [^] pressed until display 1 appears: 
 

Rate=
SG = ......

 ........kgm
.............C

    

Display 1

P
 

ress [>] repeatedly until the following message appears: 

Freq [kgm] = xx,xxx
Current  f     = 0.00

  
Keep [PRG] pressed for approx. 8 sec until the following message appears: 
 

f = 1.000 Hz at [kgm] =
                            x.xxxx

  
Change the display value pressing [^] and [>] to the desired instant. value which shall correspond to a 

requency of 1,000 Hz. Confirm with [ENT]. The next display will show: f
 

Freq filter [1...250]
                      xxx

  
This filter adjustment may be used to calm a possibly varying flow signal. Change the displayed value 

with [^] and [>]. Finally, confirm with [ENT]. 
 

Test frequency out?
No
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Press [ENT] to return to measuring mask 1/5. Press [>] to generate a test output frequency of 500 Hz to 
check the signal flow to the attached evaluation electronic. The display shows: 
 

Test frequency out?
Yes output is 500 Hz

 
 
Press [ENT] to return to measuring mask 1/5. 

 

 
Overview 
 

Rate =
SG = 0.001

0.0000kgm
27.96C

Display  1/4Display 1

Vout 1 [kgm] = 3.000
Current V1 = 0.00

ENT

Display  1/5

Display  1/5

PRG

ENT

Freq [kgm] = 10.000
Current f = 0.00

f = 1.000 Hz at [kgm]
                  x.xxxx

Freq filter [1...250]
                      xxx

8 sec

Display  1/3

Vout 0 [kgm] = 3.000
Current V0 = 0.00

Vout 0 [kgm] = 3.000
Current V0 = 0.00

ENT

Test frequency out?
No

Test frequency out?
Yes output is 500 Hz

Display 1/5

ENT

Note on hatched displays
If no button is pressed for 25 sec while one of these
displays is active, the KCE will automaticall return to
Display 1.
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14. Current Output Iout [0/4–20 mA) 
 
Press [^] until display 1 appears: 
 

Rate=
SG = ......

 ........kgm
.............C

    

Display 1

Press [>] repeatedly until the following message appears: 
 

20 mA [kgm] = xx.xx
Current mA = 4.00

  
K
 

eep [PRG] pressed for approx. 8 sec until the following message appears: 

Select  analog target
Flow rate/Job total

  
Pressing [^] you may select whether the current loop (0/4–20 mA) shall be scaled to the instant. value 
Flow rate) or the totalizer (Job total). Confirm with [ENT]. The next display appears: (
 

mAs        20 mA at [kgm] =
                             xx.xxx

  
Change the displayed value pressing [^] and [>] to the desired value which shall correspond to a 

current of 20 mA. Confirm with [ENT]. The next display appears: 
 

mAs  filter [1...100]
                      xxx

  
This filter adjustment may be used to calm a possibly varying flow signal. Change the displayed value 

with [^] and [>]. Finally, confirm with [ENT]. The next display apprears (if  »Job total« is selected as 

n output under »Select Analog Target«): a
 

mA offset [mA] =
                      4.00

 
 
The analogue offset may be set to 0 or 4 mA pressing [^] and [>]. Select the value which fits your 

needs best. 
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Overview 

Rate =
SG = 0.001

0.0000kgm
27.96C

20 mA [kgm]= xx.xx
Current mA = 4.00

ENT

to display 1/7

Display 1 Display 1/7

ENT

Select analog target
Flow rate

mAs  20mA at [kg/h]=
                       xx.xxx

mAs filter [1...100]
                    xxx

8 sec

7 x

PRG

ENT

mA offset [mA]=
                    4.00

Select analog target
Job Total

ENT ENT

ENT

J-Tot at 20 mA [kg]=
xx.xxx

Note on hatched displays
If no button is pressed for 25 sec while one of these
displays is active, the KCE will automaticall return to
Display 1.
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15. Limits 
 
Press [^] until display 2 appears: 
 

J-Tot =
SG = ......

 ........kgm
.............C

    

Display 2 

Press [>] repeatedly until the following message appears: 
 

Limit 1/...  =
Limit 2/... =

  
K
 

eep [PRG] pressed for approx. 8 sec until the following message appears: 

Select Limit ???
Limit 1 (2)

  
Select the limit to be programmed pressing [>] (limit 1 or 2). Confirm with [ENT]. The following will 

be shown in the display: 
 

Select rule limit x
Rate (Total/Fault/Cycle)

  
Note: 

The operating mode »fault« is only available for limit 1 and mode »cycle« is only available for limit 2. 

 
Description of the Operating Modes: 
 
Rate 

Monitoring of a real-time value (kg/h, g/m etc.). Enter the setpoint to be monitored under »Rate limit x 

[  ]« and the max. ± deviation under »margin limit x [ ]«. 

 
Total 

Preset counter function. The respctive output will be active when the programmed consumption value 

has been reached (kg, g etc.). The control input (KL14 Res. Job-Total) may be used to reset the job total 

counter. 
 
Fault 

Using this mode all error messages generated by the mpu will be displayed and provided at the 

programmed switch output. 
 
Cycle 

Divider function which will continuously manipulate the state of the switch output in accordance 

with the programmed consumption value (kg, g etc.). 
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Select the desired operating mode pressing [>] and confirm with [ENT]. 

Depending on the selected mode (Rate, Total, Fault, Cycle) several displays will appear. The displayed 

values may be changed by pressing [^] and [>] and be confirmed with [ENT]. Finally, the following 

display will appear: 
 

Finish  Limit Prog???
Yes

  
Here you may select via [>] whether the limit programming shall be quit or continued (yes/no), 

confirm with [ENT]. 
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Offset 
 
There are two possibilities to perform the offset: 

 

1. Via the external control input 

2. Via the front keys 

 

Before starting the offset please make sure that there is true zero flow. If need be, install shut valves 

before and after the KCM. 

The KCM should be filled with the measuring medium mainly used and it must be installed vibration-

free. 

 

 16.1 External Control Input (OFFSET) 
A control pulse > 250 ms initiates the offset procedure. The offset interval takes approx. 10 sec. 

 

 16.2 Offset via Front Keys 
Press [^] repeatedly until display 1 appears: 
 

RATE =
SG = 0.001

0.0000kgm
27.96C

    

Display 1

Simultaneously press [>] and [PRG] for approx. 5 sec to start the offset procedure. The following 

message appears: 
 
Offset procedure
Short (ENT to start)

  
Pressing [>] you may select a short or long offset procedure. The short procedure takes approx. 10 sec, 

the long one approx. 60 sec. 

Press [ENT] to initiate the automatic offset. The following message appears: 
 
Offset in progress
010   0.00112uS    27.2

  
The remaining offset time is displayed in seconds in the second line in the left part of the display. On 

completed offset the KCE will automatically return to the last operation mode. The newly programmed 

values are now valid. 
 
Note: 

In case a varying µs value (±0.05 µs) is displayed, the installation of the KCM should be double 

checked. Pay special attention to a vibration-free installation and separation from rigid tubes. 
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Overview 
 
 

RATE =
SG = 0.001

0.0000kgm
27.96C

PRG+ 3 sec

Offset procedure
Short (ENT to start)

ENT

Offset procedure
Long (ENT to start)

ENT

Offset in progress
010   0.00112uS    27.2

Offset in progress
060   0.00112uS    27.2

Display 3 Display 3

Display 1

Offset procedure
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17. Error Messages 
 
The indication of an error in the display is also available as a switch contact when the operation mode 

of limit 1 is programmed as »fault«. 
 
Display Description 

FAULT = 01  POWUP Indicating power failure or interruption. 
Stays active for approx. 1 minute. 

FAULT = 02  SENS A Failure of sensor coil A 

FAULT = 03  SENS B Failure of sensor coil B 

FAULT = 04  BAL AB Natural frequency of the KCM is not reached. 

FAULT = 05  EXA mA Current consumption of the divider coil is out of tolerance. 

FAULT = 06 TSens Line breakage of the temperature sensor (PT 100). 
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Ex Protection 
 
Marking of the transducer KCM-********-Ex 
 

 
Küppers Elektromechanik GmbH 
Flow Meters – www.kem-kueppers.com 
Liebigstr.2 – D-85757 Karlsfeld –  
Phone +49 (0) 8131/593910 

Type KCM  **********-Ex  

Serial No. **************  

II 2G EEx ib IIC T2-T4  

Nr. TPS 05 ATEX 1 008X  

Tamb. –30 bis +50°C 

Tmed.max. +125°C 

 

The year of manufacture and date of final test is documented by a test sticker. 

 

The transducer KCM **-Ex must only be operated with the associated evaluation electronics 

transmitter KCE **-Ex. 
 
 
Marking of the transmitter KCE-*********-Ex 
 

 
Küppers Elektromechanik GmbH 
Flow Meters – www.kem-kueppers.com 
Liebigstr.2 – D-85757 Karlsfeld –  
Phone +49 (0) 8131/593910 
Type KCE *********-Ex  

Serial No. ************   

II (2)G [EEx ib] IIC  

Nr. TPS 05 ATEX 1 007  

Tamb. 0 bis +50°C  

Ub +24V/DC ±15%  

 

The year of manufacture and date of final test is documented by a test sticker. 

 

The transmitter KCE*** must not be operated within hazardous areas. KCM**-Ex and KCE*** 

must be connected with the ready-to-wire cable by KEM (L=0.45 mH/km, C = 160 nF/km). 

Max. inductivities and capacities for the respective zone have to be considered. 
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 Rating transducer KCM**-Ex 
 
 

Marking 

 II 2G EEx ib IIC T2–T4 

T4: medium temperature < 55°C 

T3: medium temperature < 120°C 

T2: medium temperature < 125°C 

 

Ambient temperature range 

–30 °C ≤ Tamb ≤ +50 °C 

 

Electrical specifications 

 

Input socket 1–2 

Ui = 10.6 V 

Ii  = 80 mA 

Pi = 0.22 W 

Li = 3 mH 

Ci = negligible 

 

Input socket 8–9 

Ui = 5.3 V 

Ii  = 40 mA 

Pi = 53 mW 

Li = negligible 

Ci = negligible 

 

Output socket 3–4 

Li = 3 mH 

Ci = negligible 

 

Output socket 5–6 

Li = 3 mH 

Ci = negligible 
 

Output sockets 3–4 and 5–6 must only be used as outputs. 

 

 

Special conditions 

The transducer KCM **-Ex must only be operated with the associated evaluation electronics 

transmitter KCE **-Ex. 
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 Rating transmitter KCE**-Ex 
 
 

Marking 

 II (2)G [EEx ib] IIC 

 

 

Electrical specifications 

 

Um = AC 253 V bei 50 Hz 

 

Output terminals A–B 

Uo = 10.6 V 

Io  = 80 mA 

Po = 0.22 W 

Lo = 4 mH 

Co = 2.3 µF 

 

Output terminals G–H 

Uo = 5.3 V 

Io  = 40 mA 

Po = 53 mW 

Lo = 20 mH 

Co = 71 µF 

 

Input terminals C–D 

Lo = 90 mH 

Co = 1 mF 

 

Input terminals E–F 

Lo = 90 mH 

Co = 1 mF 

 

The input terminals C–D and E–F must only be used as inputs. 

 

 

Ambient temperature range 

0 °C ≤ Tamb ≤ +50°C 
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Temperature classification and medium temperature 
 
T4 medium temperature < 55 °C 
T3 medium temperature < 120 °C 
T2 medium temperature < 125 °C 
 

II 2G EEx ib IIC T2-T4  (KCM******-Ex) 
     
    Temp. classification in accordance with mediumtemperature 
    Explosion group 

Ignition protection type ib 
    Ex protected equipment as per EC directive EN 50... 

Suitable for explosive atmosphere as a mixture of gas, steam and 
haze 
Category 2 , suitable for zone 1 
   
Equipment group II 
Ex symbol 
 
 

II (2)G [EEx ib] IIC          (KCE******-Ex) 
     
    Explosion group 
    Ignition protection type ib 
    Ex protected equipment as per EC directive EN 50... 

[EEx ib] associated equipment, not for installation inside 
hazardous areas 
Suitable for explosive atmosphere as a mixture of gas, steam and 
haze 
Category 2, associated equipment for zone 1  
    
Equipment group II 
Ex symbol 
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