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In the realm of industrial process control, the measurement of conductive
liquids—particularly in the water and wastewater sectors—requires
instrumentation that combines durability with high precision. The Promag W is a
specialized electromagnetic flowmeter designed to meet these rigorous demands.
Whether managing municipal water distribution, industrial effluent, or large-scale
irrigation, understanding the technical nuances of this instrument is essential for
engineers and facility managers.

While level measurement instruments, such as those found on our Main Page,
provide critical data regarding tank inventory and vessel capacity, electromagnetic
flowmeters like the promag w handle the dynamic movement of fluids through the
piping network. Together, these technologies form the backbone of modern
industrial automation.

Understanding the Measurement Principle of
Electromagnetic Flowmeters

The promag w operates based on Faraday’s Law of Induction, a fundamental
principle of electromagnetism. To select and install these devices correctly, it is
vital to understand how the physical movement of a liquid is converted into an
electronic signal.

| Faraday’s Law of Induction

Faraday’s Law states that a voltage is induced when a conductive medium moves
through a magnetic field. In the context of the promag w, the flowmeter consists of
a non-conductive pipe liner, two electromagnetic coils, and two electrodes.

The coils generate a constant magnetic field (B) across the cross-section of the
pipe. As a conductive liquid (such as water) flows through this field with a specific
velocity (v), an electrical voltage (E) is induced. This relationship is expressed by
the formula:

E=B:v-d
Where:

E is the induced voltage.
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B is the magnetic field strength.
v is the average flow velocity.
d is the distance between the electrodes (the pipe diameter).

Because the magnetic field strength and the pipe diameter are constant, the
induced voltage is directly proportional to the flow velocity. The transmitter then
processes this voltage to calculate the volume flow rate. It is important to note
that this principle requires the medium to have a minimum electrical conductivity,
typically = 5 uS/cm for most standard applications.

Key Features and Technical Capabilities of the
Promag W

The promag w is engineered specifically for the water industry, offering features
that address common challenges such as limited installation space, varying water
guality, and the need for long-term stability.

| Full-Bore Design and Pressure Loss

Unlike mechanical flowmeters (like turbine or displacement meters), the promag w
features a full-bore design. There are no moving parts or obstructions within the
measuring tube. This ensures that there is zero pressure loss across the meter,
which significantly reduces pumping costs over the lifetime of the installation.
Furthermore, the lack of moving parts minimizes maintenance requirements, as
there is no mechanical wear and tear.

| The "0 x DN" Full Bore Option

One of the most significant advancements in the promag w series is the availability
of the "0 x DN" full bore version. Traditionally, electromagnetic flowmeters require
a specific length of straight pipe upstream (usually 5 to 10 times the pipe
diameter) and downstream (usually 2 to 3 times the pipe diameter) to ensure a
stable flow profile.
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The promag w 0 x DN utilizes a unique measuring tube design that is independent
of the flow profile. This allows the meter to be installed directly after pipe bends,
T-junctions, or pumps without sacrificing accuracy. This is particularly beneficial in
compact skids or older facilities where space for long straight pipe runs is
unavailable.

| Robust Lining Materials

To withstand the diverse conditions of water applications, the promag w is offered
with various liner materials:

Hard Rubber: Ideal for large-diameter pipes and general water applications.

Polyurethane: Provides excellent abrasion resistance, making it suitable for water
containing sand or small solids.

PTFE: Used for more aggressive chemical applications or high-temperature water
processes.

Selection Criteria for Water and Wastewater
Applications

Choosing the correct configuration of a promag w involves evaluating the specific
process conditions and the desired integration with the wider control system. The
following table provides a general guide for selection parameters.
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Medium Conductivity Minimum 5 pS/em (up to 20 uS/cm for some
specialized fluids)

Nominal Diameter DN 25 to DN 2400 (1" to 90")

Accuracy Standard: £0.5% of rate; Optional: £0.2% of
rate

Operating Temperature -20°C to +90°C (depending on liner and
housing)

Pressure Rating Up to PN 40 (approx. 580 psi) depending on
flange type

Output Signals 4-20mA HART, Modbus RS485, EtherNet/IP,
PROFINET

| Transmitter Options

The promag w sensor can be paired with different transmitters (e.g., Proline 10,
300, 400, or 500). The choice depends on the required level of data complexity.
For basic water distribution, a Proline 10 might suffice. For advanced diagnostics,
including Heartbeat Technology for self-verification without process interruption,
the Proline 300 or 400 is preferred.

| Critical Installation Considerations for Promag W

Even the most accurate flowmeter will fail to perform if installation guidelines are
ignored. For the promag w, several factors are critical to ensuring reliable data.

| Pipe Fullness

The electromagnetic measurement principle assumes that the measuring tube is
completely full of liquid. If air pockets or partially filled pipes occur, the meter will
provide inaccurate readings or "empty pipe" alarms. In horizontal pipelines, the
meter should be installed in a low point or a rising pipe section to ensure it remains
flooded.
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| Orientation and Electrode Position

While the promag w can be installed in horizontal or vertical pipes, specific
orientations are preferred:

Vertical Installation: The preferred direction is upward flow. This ensures the pipe
remains full and prevents the accumulation of solids.

Horizontal Installation: The electrode axis must be horizontal. If the electrodes are

positioned vertically (one on top, one on bottom), air bubbles at the top or
sediment at the bottom can interfere with the signal.

| Grounding and Potential Equalization

Because the induced voltage is often in the millivolt range, electrical noise can
easily distort the signal. Proper grounding is mandatory. The liquid medium, the
sensor, and the transmitter must be at the same electrical potential. This is
typically achieved using grounding rings (for plastic pipes) or by connecting the
sensor flanges directly to the metal pipework.

| Straight Pipe Runs

Unless using the specialized 0 x DN version, engineers should adhere to the
following standard distances:

Upstream: 5 x DN (Diameter Nominal)

Downstream: 2 x DN

| Limitations and Operational Constraints

While the promag w is highly versatile, it is not a universal solution for every fluid.

Understanding its limitations is as important as knowing its strengths.
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1. Non-Conductive Fluids: It cannot measure hydrocarbons (oils, fuels), distilled
water, or gases. For these applications, ultrasonic or vortex meters are often
required.

2. Air Bubbles and Entrained Gas: Significant amounts of air in the liquid will lead to
measurement errors. If the process involves heavy aeration (common in some
wastewater treatment stages), a de-aerator may be necessary upstream.

3. Coating and Scaling: In applications with high mineral content or biological
growth, the electrodes may become coated over time. While the promag w is
designed to be resistant, extreme scaling can insulate the electrodes and cause
signal loss.

4. Vacuum Sensitivity: Some liners, particularly PTFE, can be damaged if the pipe
experiences a vacuum. It is important to check the vacuum resistance of the
specific liner chosen if the system is prone to such conditions.

| Frequently Asked Questions (FAQs)

Q: Can the promag w be used for custody transfer?

A: Yes, specific versions of the promag w are available with international approvals
(such as OIML R49 or MI-001) for legal metrology and custody transfer in water
billing applications.

Q: What is the maintenance schedule for an electromagnetic flowmeter?

A: Because there are no moving parts, there is no routine mechanical
maintenance. However, periodic calibration or verification is recommended.
Systems equipped with Heartbeat Technology can perform internal self-diagnostics
to extend the intervals between external wet calibrations.

Q: How does the promag w handle solids in the water?

A: As long as the solids are suspended and the medium remains conductive, the
meter will measure the total volume flow. For abrasive solids, selecting a
polyurethane liner is recommended to prevent premature wear of the measuring
tube.
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Q: Is it possible to install the transmitter remotely?

A: Yes, the promag w is available in both compact versions (transmitter mounted
on the sensor) and remote versions (transmitter connected via a dedicated signal
cable). Remote versions are ideal for locations where the sensor is submerged,
underground, or in an area with high vibration.

| Integrating Flow and Level Measurement

In most industrial water cycles, flow measurement is only half of the equation. For
example, in a wastewater lift station, the promag w measures the discharge rate,
while hydrostatic or ultrasonic level transmitters monitor the sump level to trigger
pump starts and stops.

By combining the robust flow data from a promag w with the precise inventory
data provided by advanced level measurement solutions, operators can achieve a
comprehensive view of their process. This integration allows for leak detection,
pump efficiency monitoring, and automated chemical dosing. For more information
on selecting the right level measurement technology to complement your flow
systems, please visit our Main Page for detailed engineering guides and product
specifications.

Effective process management relies on the synergy between different
measurement technologies. By adhering to the principles of Faraday’s Law and
following the installation best practices outlined above, the promag w provides a
reliable, long-term solution for the complex challenges of the global water industry.
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