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What is a magnetic flowmeter?

Electro-magnetic principle and flowmeter construction

The principle of the Magflow meter is based on
Faraday's law of induction that states:

“If a conductor is moved through a magnetic field,
a voltage will be induced that is proportional to the
velocity of the conductor”
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Mag flowmeter construction

*  Measuring tube

. Liner or coating

e  Pair of electrodes
e Pair of coils

Magnet-foil
Coil house
Connection box






Electro-magnetic Flow Basics

Grounding

80% of all issues with a Magflow meter are grounding issues since
the signals are referenced to the fluid potential rather than earth
ground...which could be different.

(1) When the flowtube is mounted between unlined/uncoated metal pipes, the flange
bolts provide the electrical connection from the flowtube to the pipeline and,
therefore, the fluid.

(2) When the flowtube is mounted between non-metal or lined/coated metal pipe,
installation of grounding rings on each pipe flange is required. Continuity is provided by
connecting grounding wires from the flowtube to the grounding rings.

(3) Virtual reference, also known as virtual grounding: Virtual Reference eliminates need
for grounding of process fluid by providing complete isolation of flow converter’s input
amplifier and coil power circuits.




MagPLUS grounding solutions

Grounding rings

Traditional grounding:

Fluid must have same ground as magflow system to prevent floating potential due to
ground loops.

j For plastic or coated pipes grounding rings are generally required!

Grounding Ring Styles

-

Type 1 Type 2 Type 3
e yp
*3mm / 0.1” thick * Primarily for PTFE to *3mm / 0.1” thick
constrain the liner
*3mm / 0.1” thick
* Protection during shipment
and installation

* Cylindrical neck

* Prevents damage to the
liner when abrasive
liquids are used




Traditional grounding: Fluid must have same ground as magflow system to prevent floating
potential due to ground loops. For plastic or coated pipes grounding rings or electrodes
are generally required

. Has the possibility of more leak paths
*  Very costly for large meters
*  Very costly for corrosive fluids which may require titanium, platinum or tantalum
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Available with IMT33A

Virtual reference, also known as virtual grounding: Measures the potential of the fluid and
compensates. No need for costly grounding rings or electrodes for:

. Fluids with conductivities > to 200 microsiemens
. Line sizes > DN10, 3/8”
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MagPLUS Grounding Solutions

Virtual grounding

Why eliminate grounding rings?

*  Very costly for large meters
*  Very costly for corrosive fluids which may require: titanium, platinum, tantalum or other

*  Has the possibility of more leak paths

How?

 provides complete isolation of flow converter’s input amplifier and coil power circuits.

*  Measurement circuit ‘floats’ at liquid’s potential, sensing only induced voltage caused by fluid velocity
* no earth connection to liquid is required.

* Simplifies installation and reduces (high) costs of purchasing exotic metal grounding rings or electrodes



Why Magnetic Flow Meters?




Magflow market

Magnetic Flow Meters make up 24% of all flow meters purchased
world wide

Recent studies have predicted a huge future for magnetic flow meters
as their use for measurements become common.

This is a result of several factors, the most important ones being the
iIncrease in the technology’s capabilities as well as rising interest
and restrictions in environmental impacts



Considerations

Incredibly small space required, as small as:
« 3-5 upstream diameters
* 0-3 down stream diameter

NO mechanical parts, NO obstructions

« Very resistant to wear in abrasive applications

Full bore

Multitude of connection types
« 3ATri-Clamp
« Wafer
 Flanged
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MagPLUS Transmitters

Interchangeable transmitters tailored to your application

IMT30A

Most solution
With or without display
Compact or Wall mount
4-20mA, pulse and HART
Local Total, RS485 Modbus
Accuracy of rate typical
Non-Ex device

IMT31A

solution
Large backlit graphic display
Compact or Wall mount
Stainless Steel housing opt.
4-20mA, pulse and HART
ATEX, IECEx, FM, CSA
Accuracy of rate typical

IMT33A

. solution

* High power transmitter

e Compact or Field, SST housing
 HART, Modbus, FF, Profibus PA
* Enhanced diagnostics

. option

* Full suite of certifications, Ex d
* Accuracy up to



MagPLUS

A complete set of features

- Five industry-specific flowtubes
- Innovative design for a reliable solution to increase

profitability

Features:

Sizes 1/10” — 80”| DN2.5 - DN2000

Liners: PFA, PTFE, ETFE, Polyurethane, Hard Rubber,
Ceramic, Soft Rubber

Electrodes: Hastelloy, SST, titanium, tantalum,
platinum

4-20mA, HART, Modbus, FF, Profibus (later)

Most international safety certs including FM, ATEX
Drinking water approval, EHEDG & 3A certified

Accuracy:
0.5% ... IMT30A (> 0.5 m/s)
0.3% £1mm/s.. IMT31A
0.2% 1 mm/s ... IMT33A
0.15% + 1 mm/s ... IMT33A + 8500A

W&W F&B
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Released April 2016

IMT30A

[ Low tier ]

9700A

IMT31A
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Mid tier ]

Released April 2016

Chemical

8400A 8500A

Released January 2018
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