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In the realm of industrial process automation, the accurate measurement of
conductive liquids is a fundamental requirement for operational efficiency, safety,
and cost control. The Promag 50 has long been established as a versatile and
reliable electromagnetic flowmeter transmitter, serving as a benchmark for fluid
handling in diverse sectors such as water management, chemical processing, and
food and beverage production. While often discussed alongside level measurement
technologies, electromagnetic flowmeters fulfill a distinct role by measuring the
velocity of a moving liquid within a closed pipe system.

Understanding the technical nuances, installation requirements, and selection
criteria for the Promag 50 is essential for engineers tasked with designing or
maintaining complex process loops. This guide provides a factual overview of the
electromagnetic principle, practical application considerations, and how these flow
measurements integrate with the broader landscape of industrial instrumentation,
including the level measurement solutions found on the Main Page.

Understanding Electromagnetic Flow Measurement
Principles

The operation of the Promag 50 is based on Faraday’s Law of Induction, a principle
discovered in the 19th century that remains the foundation for modern
electromagnetic flowmetry. This law states that a voltage is induced when a
conductive medium moves through a magnetic field.

| The Physics of the Measurement

In a practical application, the flowmeter sensor (such as the Promag W or P)
generates a constant magnetic field perpendicular to the direction of flow. As a
conductive liquid—such as water, acids, or slurries—passes through this field, it
acts as a moving conductor. This movement induces an electrical voltage ($U$)
that is picked up by two electrodes located on opposite sides of the pipe wall.

The relationship is defined by the formula:
$U = B \cdot L \cdot v$

Where:
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$U$ is the induced voltage.

$B$ is the magnetic field strength.

$L$ is the distance between the electrodes (equivalent to the pipe diameter).
$v$ is the average flow velocity of the liquid.

Because the magnetic field strength ($B$) and the distance between electrodes
($L$) are constant for a specific meter, the induced voltage is directly proportional
to the flow velocity ($v$). The Promag 50 transmitter then processes this
low-voltage signal, converting it into a standardized output such as a 4-20 mA
signal, pulse, or digital communication protocol.

| Requirements for Conductivity

It is critical to note that electromagnetic measurement requires the medium to
have a minimum electrical conductivity. For the Promag 50, this threshold is
typically $\geq 5\, \mu S/cm$ (or $\geq 20\, \mu S/cm$ for demineralized water).
This makes the technology unsuitable for hydrocarbons, oils, or highly pure gases,
which lack the necessary ions to conduct electricity.

Key Specifications and Evaluation Criteria for the
Promag 50

When evaluating the Promag 50 for a project, engineers must consider both the
transmitter capabilities and the compatible sensor types. The "50" designation
refers specifically to the transmitter, which is known for its user-friendly interface
and modular electronics.
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| Transmitter Features

The Promag 50 transmitter provides a two-line backlit display that allows operators
to view flow rate, totalized flow, and diagnostic messages. Its modular design
allows for the field-replacement of electronic modules without requiring a full
recalibration of the sensor, which significantly reduces downtime during
maintenance cycles.

| Evaluation Criteria

1. Accuracy: Standard pulse/frequency output accuracy is typically $\pm 0.5\%$ of
the measured value, with high-accuracy options reaching $\pm 0.2\%$.

2. Process Temperature: Depending on the sensor and lining material, the system
can handle temperatures ranging from $-20\, “\circ\text{C}$ to
$+150\, "\circ\text{C}$ ($-4\, "\circ\text{F}$ to $+302\, "\circ\text{F}$).

3. Pressure Rating: Standard flanges often support up to PN 40 or Class 300,
though specialized high-pressure versions exist.

4. Communication: Options include HART, PROFIBUS DP/PA, and Foundation
Fieldbus, ensuring compatibility with existing SCADA and PLC architectures.

| Practical Selection Table for Industrial Applications

Choosing the correct configuration involves matching the sensor lining and
electrode material to the chemical and physical properties of the fluid. The
following table outlines common selection parameters for sensors used with the
Promag 50 transmitter.
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Material Options Typical Application

Lining PFA / PTFE Aggressive chemicals, high
temperatures, hygienic
applications.

Lining Polyurethane Drinking water, slightly
abrasive fluids.

Lining Hard Rubber Process water, wastewater,
large pipe diameters.

Electrodes Stainless Steel (1.4435) Standard water and
wastewater applications.

Electrodes Hastelloy C22 Highly corrosive chemical
media.
Electrodes Tantalum / Platinum Extreme chemical resistance

requirements.

Housing Aluminum / Stainless Steel Industrial environments vs.
corrosive/hygienic
environments.

| Installation Guidelines and Best Practices

To ensure the accuracy and longevity of a Promag 50 installation, specific
engineering standards must be followed. Improper installation is the leading cause
of measurement drift and premature sensor failure.

| Piping and Orientation

Full Pipe Requirement: The electromagnetic principle only works accurately if the
pipe is completely full of liquid. For this reason, flowmeters should be installed in
rising pipes or in a "U" section to ensure the sensor remains flooded even during
low flow conditions.
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Straight Runs: To maintain a stable flow profile, a minimum straight pipe run of $5
\times DN$ (Diameter Nominal) is required upstream of the meter, and $2 \times
DN$ downstream. If there are severe disturbances like pumps or partially open
valves, these distances may need to be increased.

Electrode Axis: In horizontal pipe runs, the electrode axis should be horizontal. This
prevents air bubbles (at the top) or sediment (at the bottom) from insulating the
electrodes and disrupting the signal.

| Grounding

Grounding is arguably the most critical aspect of electromagnetic flowmeter
installation. Because the induced voltage is very small (often in the millivolt
range), external electrical noise can easily interfere with the measurement. The
liquid, the sensor, and the transmitter must be at the same electrical potential. In
metal pipes, this is achieved by connecting the sensor flanges to the pipe flanges.
In plastic or lined pipes, grounding rings are necessary to establish contact with
the fluid.

| Limitations and Operational Risks

While the Promag 50 is a robust instrument, it is not a "one-size-fits-all" solution.
Engineers must be aware of the following limitations:

Conductivity Fluctuations: If the conductivity of the medium drops below the
required threshold, the meter will fail to provide a reading. This is common in
processes where deionized water is mixed with conductive chemicals.

Electrode Coating: In applications involving sticky or viscous fluids (e.qg.,
wastewater with high grease content), a layer of non-conductive material can build
up on the electrodes. This acts as an insulator, leading to signal loss. Many modern
sensors include "Empty Pipe Detection" or electrode cleaning cycles to mitigate
this.

Vacuum Sensitivity: Some liners, particularly PTFE, can collapse if the pipe is
subjected to a vacuum (e.g., when a pump is shut off and the liquid drains). In such
cases, PFA liners with mechanical anchors are preferred.
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Ambient Conditions: While the sensor is often rated for IP67 or IP68 (submersible),
the transmitter electronics are sensitive to extreme vibration and heat. Remote
mounting of the transmitter is recommended in harsh environments.

Integrating Flow and Level Data for Process
Optimization

In most industrial facilities, flow measurement does not exist in isolation. It is
frequently paired with level measurement to provide a comprehensive view of
process dynamics. For example, in a chemical storage tank, a radar level meter
provides the "static" inventory data (how much is in the tank), while a flowmeter
like the Promag 50 provides the "dynamic" data (how fast the tank is being filled or
emptied).

Welk, a professional manufacturer of industrial level measurement instruments,
offers a range of technologies that complement electromagnetic flowmeters.
These include:

Radar Level Meters: For non-contact measurement in volatile or corrosive liquids.

Ultrasonic Level Sensors: Ideal for open-channel flow or simple tank level
monitoring.

Hydrostatic Transmitters: Providing level data based on the pressure of the liquid
column.

By combining high-precision level data with reliable flow data from a Promag 50,
plant operators can perform mass balance calculations, detect leaks, and
automate complex batching processes. For more information on selecting the right
level measurement technology to pair with your flow systems, visit the Main Page.

|Frequent|y Asked Questions (FAQs)

Q: Can the Promag 50 measure the flow of oil or fuel?

No. Oils and fuels are non-conductive. Electromagnetic flowmeters require a
conductive medium (typically $\geq 5\, \mu S/cm$) to function. For these fluids,
ultrasonic or Coriolis flowmeters are generally used.
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Q: What happens if there are air bubbles in the liquid?

Air bubbles are non-conductive. If they pass over the electrodes, they cause signal
noise and measurement errors. If the pipe is only partially full, the meter will
significantly over-read or under-read. Ensuring a full pipe is essential.

Q: How often does the Promag 50 need to be calibrated?

While the electronics are stable, industrial standards often require a calibration
check every 1 to 3 years. This can often be done in-situ using verification tools that
check the internal circuitry against factory references without removing the meter
from the line.

Q: Is the Promag 50 suitable for high-pressure washdowns?

Yes, if the sensor is ordered with the appropriate IP rating (IP67 or higher) and the
housing is compatible with the cleaning agents used. Stainless steel housings are
preferred for food and beverage washdown areas.

| Conclusion

The Promag 50 remains a cornerstone of electromagnetic flow measurement due
to its balance of performance, ease of use, and adaptability. By understanding the
underlying physics of Faraday’s Law and adhering to strict installation and
selection guidelines, engineers can ensure highly accurate and reliable data for
their process loops. Whether managing water resources or complex chemical
reactions, the integration of flow data with professional level measurement
solutions ensures a robust and efficient industrial operation.
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