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Safety instructions

1	 SAFETY INSTRUCTIONS

1.1	 Intended use

Magnetic flowmeters (MD) are precision 
measuring instruments and suitable for 
the linear flow measurement of almost all 
electrically conductive liquids. Due to the 
magnetic field, they can be used for flow 
velocities of up to 10 m/s (32.8 ft/s) and 
where there is a minimum conductivity 
of 20 μS/cm when using a synchronized 
static field.
The complete measuring system consists 
of a flow sensor and its associated trans-
ducer. These are available both separate-
ly and in a compact form.

The primary application areas of the ma-
gnetic-inductive flow sensor mag-flux® A 
are:

	» Water and wastewater
	» Chemical and pharmaceutical 

industry
	» Food and beverage industry
	» Mining, cement and minerals
	» Pulp and paper industry
	» Steel industry
	» Energy sector, utilities.

ATTENTION!

The operator of these measuring devices 
is solely responsible for the suitability, 
intended use and corrosion resistance 
of the selected materials. In particular. it 
must be ensured that the materials selec-
ted for the wetted parts of the flow meter 
are suitable for the process media to be 
measured.
The device must not be exposed to exter-
nal loads. These flowmeters are primarily 
designed for static applications.
Hot process media can lead to hot surfa-
ces! There is a risk of burns.
Suitable protective measures should be 
taken, e.g. protection to prevent contact.
The contact protection must be designed 
such that the maximum ambient tempe-
rature around the equipment is not ex-
ceeded.

The equipment may only be operated wit-
hin the pressure and voltage limits stated 
on the nameplate. Before replacing the 
equipment, it is essential to check that 
the flowmeter is free of hazardous media 
and pressure.
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1.2	 Certifications

CE marking

Fig 1.: CE marking

By affixing the CE mark, the manufacturer 
certifies that the mag-flux® A MD, where 
appropriate, complies with the legal re-
quirements of the following EU Directives:

	» Pressure Equipment Directive 
2014/68/EU

1.3	 Manufacturer’s safety instruc-
tions

The manufacturer is not liable for dama-
ges of any kind caused by the use of the 
equipment, including, but not limited to, 
direct, indirect, incidental, punitive and 
consequential damages.

The warranty applies to every product 
purchased from the manufacturer, accor-
ding to the relevant product documenta-
tion and the valid terms and conditions.

The manufacturer reserves the right to 
revise the content of the documents, in-
cluding this disclaimer, without notice, 
and is not liable in any way for possible 
consequences of such changes.

The responsibility that the instruments 
are suitable for the particular application 
rests solely with the operator. MECON 
GmbH assumes no liability for the con-
sequences of misuse, modifications or 

repairs that have been carried out by the 
customer without prior consultation.

In case of a complaint the contested ele-
ments must be cleaned of hazardous sub-
stances, and returned to the manufactu-
rer, unless otherwise agreed (see 5.3).

To prevent injury to the user or damage to 
the unit, it is necessary that you read the-
se operating instructions carefully before 
starting to use the equipment.

The operating instructions are intended 
for the correct installation, operation and 
maintenance of the equipment.

Special designs for special applications 
and custom models are not covered by 
this documentation.

2	 SCOPE OF DEVICES

2.1	 Scope of delivery

Included in the scope of delivery are:

	» Flowmeter mag-flux® A (separate oder 
compact)

	» Operating manual
	» Calibration certificate
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2.2	 Nameplate
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Description code

Options

Serial number

Process connection

Electrode material

Lining

Protection class

Operating pressure (max.) 

Operating temperature (max.)

Fig. 2: Nameplate mag-flux® A

NOTICE!

The operating pressure and temperature 
depend on the lining material and must be 
taken from the operating instructions.

Notice: The nameplate of the transducer 
can be found in the operating manual.

3	 INSTALLATION AND MODE 
OF OPERATION

The principle of flow measurement is ba-
sed on Faraday‘s law of electro-magnetic 
induction, where the sensor converts the 
flow into a voltage that is proportional to 
the flow rate.

3.1	 Measuring principle

In 1832, Faraday proposed the applica-
tion of the principle of electrodynamic 
induction for measuring flow velocity. His 
experiments in the Thames were not suc-
cessful due to superimposed polarisation 
effects, but are considered to be the first 
experiment in the field of magnetic-in-
ductive flow measurement. According to 
Faraday‘s law of induction,a conductive 
liquid flowing through a magnetic field B 
with a velocity of v results in an electric 
field E according to the vector product E 
= [v x B].

In a tubular measuring tube, provided 
with an electrically insulating lining and 
where a liquid flows through with a velo-
city v and flow Q, a magnetic field B is ge-
nerated perpendicular to the flow direc-
tion by the two excitation coils giving a 
measurement voltage  at the two electro-
des. The magnitude of this measurement 
voltage is proportional to the average flow 
velocity and the volume flow.
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Fig. 3: Principle of magnetic inductive flow measu-
rement

3.2	 System Design

The meter consists of a flow sensor and 
a transducer. The flow sensor is used to 
measure liquid media. The transducer ge-
nerates the coil current required for the 
magnetic field and creates the conditi-
ons for the induced voltage applied to the 
electrodes.

The meter can be supplied both in a com-
pact form (transducer and flow sensor are 
directly connected) and separately (both 
components are connected via a cable). 
If strong vibrations occur in a particular 
application, a separate design should be 
installed.

3.3	 Installation notes

NOTICE!

All instruments are carefully checked for 
proper function before shipment. On re-
ceipt, immediately check the outer pa-
cking carefully for damage or signs of im-
proper handling.
Report damage to the carrier and your lo-
cal sales staff. In such cases, a descrip-
tion of the defect, the type and the serial 
number of the device is indicated.

Unpack the unit carefully to avoid damage.

Check the delivery against the packing 
list for completeness. Check the name 
plate, if the delivered flow meter accor-
ding to your order. Check that the correct 
voltage supply is specified.

3.4	 Installation

In general, the measuring principle is in-
dependent of the flow profile.

The ideal installation location is in a pipe-
line with a sufficiently straight section of 
pipe in front of and behind the measuring 
point. An inlet of min. 5 x DN and an outlet 
of min. 2 x DN is required. Where non-sta-
tionary vortices extend into the measu-
ring zone (e.g. following elbows, tangen-
tial inlets or a half-open valve in front of 
the sensor), measures to normalise the 
flow profile are required. 
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Here suitable measures include:

	» Enlarging the inlet and outlet sections
	» Use of flow straighteners
	» Reduction of the pipe cross section

Installation can be horizontal as well as 
vertical (fig. 5). However, make sure that 
the axes of the electrodes run in a hori-
zontal direction (direction arrow indica-
tes the electrode axes) to avoid incorrect 
measurements due to deposits or air bub-
bles on the electrodes.

Fig. 4: Installation in horizontal and vertical pipe-
lines

Where there is a free pipe outlet, the sen-
sor should not be installed in a section of 
pipe that can run empty (e.g. downpipes, 
Fig. 5).

Fig. 5: Installation in rising and falling pipes

For installations in a downpipe, ensu-
re that the pipeline is always 100 % filled 
with the medium.

The sensor must be installed so that the 
measuring tube can not run empty and is 
always filled with the medium. If the pipe-
line is not full or if there is only a free-flow 
line (drain), the sensor must be installed in 
a culvert (Fig. 6).

Fig. 6: Installation with piping that is always filled

It is vital to ensure straight inlet and out-
let sections. If this cannot be achieved, 
flow straighteners must be used or al-
ternatively the measuring cross-section 
must be reduced.

Fig. 7:  Installation between elbows, valves and 
pumps (D = DN)
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If several sensors are connected in series, 
the distance between the individual sen-
sors must be at least one sensor length. If 
two or more sensors are mounted side by 
side, the minimum distance is 1 m. 
Avoid any buildup of gas at the highest 
point in the pipeline (Fig. 8).

Fig. 8:  Installation at the highest point

To ensure trouble-free operation, avoid 
direct magnetic fields outside the unit.

Fig. 9: Avoid magnetic fields

Avoid vibrations and shocks to ensure the 
long-term functionality of the device. 

Fig. 10: Avoid shocks

3.5	 Assembly

When installing the magnetic inductive 
flow sensor, both regulations and the ins-
tructions in the corresponding operating 
instructions must be followed. In particu-
lar, the regulations for earthing, potential 
equalisation and connecting a functional 
earth must be observed.

3.5.1	 Installation and repair

ATTENTION!

Installation or repair may only be carried 
out by specially trained personnel, i.e. 
trained electronics technicians or service 
technicians from MECON GmbH.

Before such interventions, the equip-
ment must be completely switched off, all 
external devices be disconnected and it 
must be verified that the system is no lon-
ger live! Only original parts may be used 
for repair.

ATTENTION!

Please observe the following instructions 
when tightening the screws.

Tighten the screws evenly in a criss-cross 
pattern.
Over-tightened screws can deform the 
sealing surface or damage the gasket. In-
sufficient sealing can affect the functio-
nality of the measuring device.
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The torque settings for screws relevant to 
the assembly of PTFE linings can be found 
in the datasheet. The specified values are 
indicative.
The values depend on various variables 
such as materials, screws, lubricants, 
tightening procedures, etc. These variab-
les are beyond the manufacturer‘s cont-
rol.

Please note that the torque values listed 
in the datasheet apply only to lubricated 
threads and pipelines that are free from 
tensile stresses.

For hard rubber linings, seals made of 
rubber or rubber-like materials are re-
commended.

NOTICE!

MECON GmbH assumes no liability for any 
damages caused by improper repairs, use 
of replacement parts, external electrical 
or mechanical influences, overvoltages or 
lightning. Under such circumstances the 
warranty is invalid. Likewise, no liability 
whatsoever is accepted for any resulting 
consequential damages.

If there is a fault, the service department 
at MECON GmbH is available to help you
Telephone:	 +49 (0)2237 - 6 00 06 - 0
E-mail:		  info@mecon.de

Our customer service is at your disposal 
to provide coordination and assistance 
with any necessary diagnostic and repair 
measures required.

3.5.2	 Potentials

The signal outputs (process outputs) 
and the mains supply of the mag-flux® 

M1 transducer are galvanically insulated 
from each other and from the measuring 
circuit. The housing and the noise filters 
of the mains connection are connected 
with PE. The electrodes and the measu-
ring electronics are based on the poten-
tial of the functional earth FE of the sen-
sor. The FE is not connected to the PE, but 
these may be connected together in the 
sensor connection. If the sensor is eart-
hed using earthing rings, these must be 
connected to the functional earth FE.

3.5.3	 Cathodic protection

When using cathode protection devices 
which apply a voltage to the pipe wall to 
prevent corrosion, they must be connec-
ted to FE. 

The measuring electronics and all opera-
ting elements within the transducer now 
have this potential too.

3.6	 Electrical connection

The electrical connection is specified in the 
operating manual of the transducer.



11MECON GmbH / MAG-FLUX® A / 26-08

Commissioning 

3.7	 Change of the orientation of the 
transducer housing (compact 
design only)

With a compact design, the transducer 
housing is not rigidly connected to the 
sensor, but can be extended by max. 
± 180°.

In the as delivered condition, the trans-
ducer housing is mounted in such a way 
that the display can be read in the cor-
rect position with a horizontal installation 
position and a direction of flow from left 
to right.

To change the orientation of the transdu-
cer housing, the following steps are re-
quired (see also Fig. 11).

1.	 Loosen the two set screws.
2.	 The transducer housing must be 

placed in the desired position.
3.	 Re-tighten the two set screws.

Fig. 11: Position of the set screws for turning the 
transducer housing (mag-flux® A compact)

4	 COMMISSIONING 

The operating instructions are to be read 
completely before installation and com-
missioning. Only trained personnel are 
permitted to carry out installation and 
repair work! The mag-flux® A described in 
these operating instructions may only be 
used to measure the volumetric flow rate 
of electrically conductive liquids!

Downloading this document from the 
homepage www.mecon.de and printing it 
out for use with one of our MIDs is per-
mitted. No part of this manual may be 
reproduced or transmitted by electronic 
or mechanical means, photocopying or 
otherwise duplicated or reproducted by 
any other means without the prior written 
consent of MECON GmbH.

Great care has been taken in the develop-
ment and preparation of this manual. Ne-
vertheless, mistakes cannot always be 
avoided. Companies, programmers and 
authors do not assume any legal or any 
other liability for incorrect functions or 
information, or for any consequences.

MECON GmbH makes no warranty, ex-
press or implied, as to its suitability for 
any purpose other than as described in 
this manual.

We reserve the right to change tech-
nical data as a result of develop-
mental progress. The latest informa-
tion about this product can be found 
on the Internet at the homepage 
www.mecon.de. You can also contact our 
sales department via e-mail at info@me-
con.de.
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4.1	 Equalisation of potential

The signal voltage induced in the medium 
typically ranges from a few μV to mV. The 
measuring transducer can only process 
such small signals without interference 
if this voltage is referenced to a fixed po-
tential (earth). The sensor is electrically 
connected to the pipeline for the purpo-
se of potential equalisation. The pipeline 
is grounded in this context, ensuring that 
the medium and thus the signal voltage 
have a fixed reference potential.

Fig. 12: Potential equalisation sensor and pipeline

For electrically insulated lined pipes or 
plastic or concrete pipes, the medium is 
grounded via separate grounding rings, 
whose inner side is in contact with the 
medium and which are installed between 
the pipe connection and the sensor flan-
ge. In this case, a grounding ring is in-
stalled on the inlet side (not shown). For 
bidirectional measurements, a grounding 
disc should be installed on both sides (Fig. 
13).

Fig. 13: Installation with two grounding rings

Grounding can also be carried out via any 
supplied protective rings (muzzle protec-
tors) as a means of potential equalisati-
on or via grounding electrodes specially 
mounted in the sensor. However, it must 
be ensured that no noticeable potential 
differences occur in the system, other-
wise the grounding electrodes may be 
galvanically eroded or destroyed by elec-
trolysis.

If the pipelines cannot be grounded for 
operational reasons, the sensor must be 
installed potential-free. The pipeline sec-
tions must be electrically connected to 
each other via a separate cable (min. 6 
mm²; not included). All mounting mate-
rials used must not create an electrical 
connection to the sensor. Insulating pipe 
sections (e.g. PVC pipes or similar) should 
be installed between the pipeline and the 
sensor. The medium is then electrically 
connected to the transmitter via groun-
ding rings. The transmitter must also not 
be connected to the protective conduc-
tor. This can only be done with versions 
that have a 24 V DC auxiliary power supply.

Fig. 14: Potential-free installation
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5	 SERVICE

5.1	 Storage

Store the emptied device in a dry and dust-
free place. Keep away from direct sunlight 
and heat. The permissible storage tempe-
rature is -20 ... 60 °C (-4 ... 140 °F).
Avoid external loads being placed on the 
equipment.

5.2	 Maintenance

The magnetic-inductive measuring de-
vice mag-flux® A is maintenance-free.

5.3	 Returning the equipment to the 
manufacturer

Thanks to careful manufacturing proces-
ses and final checks on the equipment, 
trouble-free use of the mag-flux® A can 
be expected during installation and du-
ring operation in accordance with these 
operating instructions.

Should you nevertheless need to return 
a device to MECON GmbH please observe 
the following points:

ATTENTION!

For legal reasons related to environmental 
protection and work safety and to protect
the health and safety of our employees, 
all devices sent back to MECON GmbH for 
repair must be free of all toxic and hazar-
dous substances. This also applies to the
cavities in the device. If necessary, the 

device must be neutralised or flushed by 
the customer before sending it back to 
MECON GmbH.

The customer must confirm this by filling 
in a related form, which can be downloa-
ded from the MECON GmbH website, and 
include this form with the returned item:

https://www.mecon.de/fi les/daten/
downloads/en/Confirmation-of-deconta-
mination.pdf

5.4	 Disposal

ATTENTION!

The pertinent regulations of your country 
must be complied with when disposing of 
the devices.
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