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Electromagnetic flow measurement represents a cornerstone of modern industrial
process control, particularly in sectors dealing with conductive liquids. Among the
most recognized names in this field is the E&H Promag series, a family of
electromagnetic flowmeters (magmeters) designed to provide high-accuracy
volumetric flow measurement across water, chemical, and food processing
applications.

Understanding the technical nuances of the e&h promag system is essential for
engineers who must balance flow data with tank inventory levels. While
flowmeters track the movement of media through a closed conduit, they are
frequently paired with level measurement technologies—such as those found on
our Main Page—to provide a complete picture of mass balance and process
efficiency.

Understanding Electromagnetic Flow Measurement
Principles

The fundamental operation of an e&h promag meter is based on Faraday’s Law of
Induction. This principle states that a conductor moving through a magnetic field
produces an electrical voltage. In the context of a magmeter, the liquid itself acts
as the conductor.

| The Faraday Equation

The induced voltage ($U$) is proportional to the velocity of the fluid ($v$), the
strength of the magnetic field ($B$), and the distance between the electrodes
($d$%), which corresponds to the pipe diameter. The relationship is expressed as:

$$U = B \cdot v \cdot d$$

To function correctly, the medium must have a minimum electrical conductivity,
typically $\geq 5% pS/cm (or $\geq 20% puS/cm for demineralized water in specific
configurations). As the fluid flows through the pipe, the meter’s coils generate a
controlled magnetic field. The electrodes, positioned perpendicular to the flow and
the magnetic field, pick up the induced voltage. The transmitter then converts this
signal into a standardized flow rate (e.g., m3/h or L/s).
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| Why Conductivity Matters

Because the measurement relies on the liquid's ability to conduct electricity,
electromagnetic flowmeters cannot measure non-conductive fluids like
hydrocarbons (oils, fuels) or pure gases. For those applications, engineers typically
turn to ultrasonic or Coriolis flowmeters, or rely on level-based volume calculations
using hydrostatic or radar transmitters.

| Key Series and Application Scope

The e&h promag portfolio is divided into several specialized series, each optimized
for specific environmental and chemical conditions. Selecting the correct model
requires an analysis of the liner material, electrode metallurgy, and mechanical
housing.

| Promag W

This is the primary solution for the water and wastewater industry. It is designed to
handle large volumes and is often available in large diameters (up to DN 2400). It
features liners resistant to abrasion and is suitable for underground installation or
permanent underwater use (IP68).

| Promag P

Targeted at the chemical and process industries, the Promag P is engineered for
high-temperature media and corrosive fluids. It utilizes liners like PTFE or PFA,
which offer excellent chemical resistance and mechanical stability under vacuum
conditions.
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| Promag H

The "H" stands for hygienic. This series is utilized in the food, beverage, and life

sciences sectors. It features stainless steel construction and specialized process
connections (e.g., Tri-Clamp, DIN 11851) that meet 3-A and EHEDG standards for
Clean-in-Place (CIP) and Steam-in-Place (SIP) sterilization.

| Technical Selection Criteria for Industrial Processes

Choosing the right electromagnetic flowmeter involves more than just matching
pipe size. Engineers must evaluate the chemical compatibility of the wetted parts
and the physical constraints of the installation site.

| Selection Table: Liner and Electrode Materials

Liner Polyurethane Drinking water, slightly
abrasive media

Hard Rubber Wastewater, process water

PTFE / PFA Aggressive chemicals, high
temperatures

Electrode Stainless Steel General purpose, water

Hastelloy C22 Corrosive chemicals, acids,
bases

Tantalum / Platinum Highly aggressive media,
chlorine
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| Process Temperature and Pressure

Standard polyurethane liners are often limited to $+50%$°C, whereas PFA liners can
withstand up to $+180%°C. Pressure ratings must also be confirmed, especially in
high-pressure injection systems where PN40 or higher ratings may be required.

Installation Best Practices and Geometric
Constraints

To achieve the specified accuracy (often $\pm0.2\%$ to $\pmO0.5\%$ of the
measured value), the e&h promag must be installed according to strict geometric
guidelines. The most common cause of measurement error in magmeters is a
non-uniform flow profile or an incompletely filled pipe.

1. Straight Pipe Runs: To ensure a stable flow profile, a minimum straight run of
pipe is required before and after the meter. A common rule of thumb is 5SDN (five
times the nominal diameter) upstream and 2DN downstream. Some modern
versions with "0 x DN" capabilities use multiple measurement electrodes to
compensate for turbulence, but standard models still require these buffers.

2. Full Pipe Requirement: The pipe must be 100% full. In horizontal pipes, the
meter should not be placed at the highest point, as air bubbles can collect there
and disrupt the signal. Installing the meter in a vertical rising pipe is the preferred
method to ensure the tube remains full.

3. Electrode Orientation: In horizontal installations, the electrode axis must be
horizontal. This prevents air bubbles at the top or sediment at the bottom from
insulating the electrodes.

4. Grounding: Since the induced voltage is very small (millivolts), proper grounding
is critical to eliminate electrical noise. If the pipe is nhon-metallic (e.g., PVC or lined
steel), grounding rings must be installed to provide a reference potential for the
fluid.
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| Integrating Flow and Level Measurement Systems

In B2B industrial environments, flow measurement rarely exists in isolation. For

example, in a chemical dosing tank, the e&h promag measures the effluent flow
rate, while a radar level meter or hydrostatic transmitter monitors the remaining
inventory in the tank.

Data from these two distinct instrument types are often compared in a PLC
(Programmable Logic Controller) to verify system integrity. If the flowmeter
indicates a high discharge rate but the level sensor shows no change in tank
height, this discrepancy can trigger an alarm for a potential leak or a blocked
valve. For engineers looking to optimize these integrated systems, reviewing the
latest sensor technologies on our Main Page can provide insights into achieving
higher precision in tank volume tracking.

| Limitations and Common Challenges

Despite their versatility, electromagnetic flowmeters like the e&h promag have
specific limitations that must be addressed during the design phase:

Conductivity Threshold: As mentioned, they cannot measure oils, alcohols, or
distilled water with extremely low conductivity.

Vacuum Sensitivity: In some chemical processes, a vacuum may occur. If the liner
(like PTFE) is not mechanically anchored to the tube wall, the vacuum can collapse
the liner, destroying the instrument.

Coating and Fouling: While magmeters have no moving parts to clog, the
electrodes can become coated with grease, scale, or biological growth over time.
This acts as an insulator and degrades the signal. Many Promag transmitters
include "Empty Pipe Detection" and electrode cleaning diagnostic functions to
mitigate this.

Magnetic Interference: High-power cables or large motors located in close
proximity to the meter can create electromagnetic interference (EMI) that affects
the internal magnetic field of the sensor.
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| Frequently Asked Questions (FAQs)

Q: Can an e&h promag measure the flow of steam or compressed air?

A: No. Electromagnetic flowmeters require a conductive liquid. For steam or air,
vortex or thermal mass flowmeters are the appropriate choice.

Q: What is the difference between a compact and a remote version?

A: In a compact version, the transmitter (the display and electronics) is mounted
directly on the sensor. In a remote version, the transmitter is mounted on a wall or
in a control cabinet, connected to the sensor by a dedicated cable. Remote
versions are used when the sensor is located in a hard-to-reach area or in
environments with high vibration or extreme temperatures.

Q: How often does a magmeter need calibration?

A: This depends on the industry regulations. In the water industry, a check-up
every 1-3 years is common. In regulated industries like pharma, annual calibration
is standard. Many modern units offer "Heartbeat Technology,” which allows for
internal verification of the electronics without removing the meter from the
process.

Q: Does the viscosity of the liquid affect the measurement?

A: Generally, no. Electromagnetic flowmeters are independent of viscosity, density,
and pressure, provided the flow remains within the velocity limits (typically 0.5 to
10 m/s) and the pipe remains full.

By following these engineering guidelines and understanding the relationship
between flow dynamics and vessel inventory, operators can ensure the long-term
reliability of their e&h promag installations and broader process automation
systems.
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