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A practical guide to endress and hauser promag, covering the reader intent, the
relationship to endress and hauser promag, key evaluation criteria, common risks,
and the information the intended project audience should confirm before taking
the next step.
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Electromagnetic flow measurement has become the gold standard for conductive
liquids across a diverse range of industries, from municipal water treatment to
complex chemical processing. Within this field, the Endress and Hauser Promag
series represents a significant portion of the global installed base. Known for its
reliability and lack of moving parts, this family of flowmeters utilizes Faraday’s Law
of Induction to provide accurate volumetric flow data. For engineers and facility
managers, understanding the nuances of the Promag line is essential for
optimizing process efficiency and ensuring long-term instrument stability.

While flow measurement is a critical component of fluid management, it often
works in tandem with level measurement technologies to provide a complete
picture of process dynamics. For comprehensive information on level
measurement solutions that complement flow data, such as radar and ultrasonic
sensors, engineers can consult the Main Page for technical specifications and
application support.

| Measurement Principle: Faraday’s Law of Induction

The operation of the endress and hauser promag is based on a fundamental
physical principle: Faraday’s Law of Induction. This law states that a voltage is
induced when a conductive fluid flows through a magnetic field. In the context of
an electromagnetic flowmeter (magmeter), the device consists of a flow tube lined
with a non-conductive material, two electromagnetic coils, and two electrodes.

When the coils are energized, they create a constant magnetic field (B) across the
cross-section of the pipe. As a conductive liquid flows through this field at a certain
velocity (v), a voltage (E) is generated. This voltage is picked up by the electrodes
located on opposite sides of the pipe. The relationship is expressed by the formula:

E=B-v-d
Where:
- E is the induced voltage.
- B is the magnetic field strength.

- v is the average flow velocity.
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- d is the distance between the electrodes (the pipe diameter).

Because the magnetic field and the pipe diameter are constant, the induced
voltage is directly proportional to the flow velocity. The transmitter then converts
this voltage signal into a standardized output, such as 4-20 mA, pulse, or digital
communication protocols like HART or Modbus. A critical requirement for this
technology is that the medium must have a minimum electrical conductivity,
typically = 5 uS/cm (microsiemens per centimeter).

| The Promag Series: Application-Specific Solutions

The Promag family is categorized into several distinct lines, each engineered to
meet the specific demands of different industrial environments. Selecting the
correct model involves evaluating the chemical compatibility, pressure ratings, and
hygienic requirements of the application.

| Promag W: The Water Specialist

Promag W is designed primarily for the water and wastewater industry. It features
a robust design capable of handling large pipe diameters, often up to DN 2400 (90
inches). It is frequently used in raw water intake, water distribution, and effluent
monitoring. One of its key advantages is the availability of "0 x DN" full-bore
options, which allow for installation directly after pipe bends without significant
loss of accuracy.

| Promag P: Chemical and Process Applications

For aggressive chemicals and high process temperatures, the Promag P is the
preferred choice. It is available with various liners, such as PTFE or PFA, which
offer excellent resistance to acids, alkalis, and corrosive media. It is commonly
found in the chemical, petrochemical, and oil and gas sectors where process
conditions are often extreme.
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| Promag H: Hygienic Design

In the food, beverage, and pharmaceutical industries, hygiene is paramount. The
Promag H is designed with a stainless steel housing and specialized liners like PFA
that can withstand Clean-in-Place (CIP) and Steam-in-Place (SIP) cycles. It features
hygienic process connections (e.g., Tri-Clamp, DIN 11851) to ensure there are no
dead spaces where bacteria could accumulate.

| Promag L: The Flexible All-Rounder
Promag L is often utilized in applications where a lap-joint flange concept is
beneficial. This design reduces weight and provides flexibility during installation,

making it a cost-effective solution for general-purpose water applications where
the extreme ruggedness of the Promag W is not required.

| Technical Selection Criteria

Choosing the right electromagnetic flowmeter requires a detailed analysis of the
process parameters. The following table provides a general guide for evaluating
the different Promag series based on typical industrial requirements.

| Selection Comparison Table
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m

Primary Industry  Water & Chemical / Oil & Food / Pharma General Water
Wastewater Gas

Max Medium +80°C (176°F) +180°C (356°F) +150°C (302°F) +90°C (194°F)

Temp

Liner Materials Hard Rubber, EBREEHREX PFA Polyurethane

Polyurethane

Nominal DN 25 to 2400 DN 15 to 600 DN 2 to 150 DN 25 to 300
Diameters

Accuracy +0.5% +0.5% +0.5% +0.5%
(Standard)

Corrosion Moderate High High Moderate
Resistance

| Installation Considerations and Best Practices

Even the most advanced flowmeter will fail to provide accurate data if installed
incorrectly. For the endress and hauser promag, several physical factors must be
addressed during the engineering phase.

1. Full Pipe Requirement: The measurement principle relies on the flow tube being
completely full of liquid. If air pockets are present or the pipe is only partially full,
the induced voltage will not accurately reflect the flow velocity, leading to
significant errors. In gravity-fed systems, the meter should be installed at a low
point or in an ascending pipe section.

2. Straight Pipe Runs: While some modern Promag versions (like the Promag W 0 x
DN) are designed to handle turbulent flow, standard models generally require a
minimum of 5 x DN (five times the nominal diameter) of straight pipe upstream
and 2 x DN downstream to ensure a stable flow profile.

3. Grounding: Proper grounding is critical for electromagnetic flowmeters. The
fluid, the sensor, and the transmitter must be at the same electrical potential to
prevent stray currents from interfering with the small induced voltage signal.
Grounding rings are often necessary when installing the meter in plastic or lined

pipes.
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4. Orientation: Vertical installation with upward flow is ideal, as it ensures a full
pipe and prevents the accumulation of solids. If horizontal installation is necessary,
the electrode axis should be horizontal to prevent air bubbles (at the top) or
sediment (at the bottom) from insulating the electrodes.

| Limitations and Common Risks

While highly versatile, the endress and hauser promag is not suitable for every
application. Engineers must be aware of the following limitations:

Conductivity Limits: The technology cannot measure non-conductive fluids such as
hydrocarbons (oils, fuels), distilled water, or gases. If the conductivity drops below
the threshold (usually 5 pS/cm), the signal disappears.

Vacuum Conditions: Certain liners, particularly PTFE, can collapse or be pulled
away from the pipe wall under vacuum conditions. For applications involving
vacuum, PFA liners with mechanical reinforcement are typically recommended.

Electrode Coating: In applications involving wastewater or slurries, fats, oils, or
minerals can build up on the electrodes. This coating acts as an insulator,
eventually leading to signal loss. Modern Promag transmitters often include
diagnostic features to detect electrode coating before it causes a failure.

Ambient Interference: High-power cables or large motors located near the
flowmeter can create electromagnetic interference (EMI). Ensuring proper
shielding and separation from power lines is essential during installation.

| Integrating Flow and Level Data

In many industrial processes, flow measurement is only one part of the equation.
For example, in a chemical dosing system, the Promag measures the flow rate into
a vessel, while a radar level meter monitors the total volume within that vessel.
This redundancy is vital for mass balance calculations and overfill prevention.

Welk Reference Guide 6



WELK REFERENCE GUIDE Endress and Hauser Promag

Advanced transmitters in the Promag line support various digital integration
strategies. With the rise of Industry 4.0, features like Heartbeat Technology allow
for continuous self-diagnostics and verification of the instrument's health without
interrupting the process. This data can be integrated into a central control system
alongside level data to provide a holistic view of plant operations. For those
looking to optimize their entire measurement loop, reviewing the diverse range of
level instruments on the Main Page can help identify the best technological match
for a Promag-based flow system.

| Maintenance and Lifecycle Management

One of the primary benefits of the Promag series is the lack of moving parts, which
inherently reduces mechanical wear and tear. However, a routine maintenance
schedule is still recommended to ensure long-term accuracy.

Visual Inspection: Periodically check for leaks at the flanges and ensure the
transmitter housing is sealed against moisture.

Verification: Many modern units support electronic verification. This process
checks the internal components and coil resistance against factory baselines to
confirm the device is still within its calibrated accuracy range.

Calibration: For regulated industries (such as custody transfer or environmental
reporting), periodic wet calibration on a certified flow rig may be required by local
authorities.

| Frequently Asked Questions (FAQ)

Q: Can a Promag meter measure the flow of demineralized water?

A: Generally, no. Demineralized or distilled water often has a conductivity below 1
HS/ecm, which is insufficient for the electromagnetic principle. An ultrasonic or
vortex flowmeter would be a better choice for these fluids.

Q: What happens if the flow direction changes?
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A: Most Promag meters are capable of bidirectional measurement. The transmitter
can be configured to show positive flow in one direction and negative flow in the
other, or to provide an absolute value regardless of direction.

Q: How do | handle applications with high solids content?

A: For slurries or fluids with high solids, the Promag W or P with a hard rubber or
polyurethane liner is recommended. These materials offer better abrasion
resistance than PTFE. Additionally, choosing a high-frequency excitation mode in
the transmitter can help filter out the "noise" created by particles hitting the
electrodes.

Q: Is it possible to install a Promag meter in a vertical pipe with downward flow?

A: It is possible but not recommended unless the pipe is guaranteed to remain
completely full. Downward flow in a vertical pipe often creates a siphon effect,
leading to partial filling and inaccurate readings.

By carefully considering the fluid properties, installation environment, and
integration requirements, the endress and hauser promag serves as a foundational
tool for industrial process control. Its ability to provide precise, repeatable data
makes it an invaluable asset in the pursuit of operational excellence and resource
conservation.
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