Endress Hauser Picomag

A practical guide to endress hauser picomag, covering the reader intent, the
relationship to endress hauser picomag, key evaluation criteria, common risks, and

the information the intended project audience should confirm before taking the
next step.




Endress Hauser Picomag

Main topic: Main Page
https://www.level-meters.com/

In the landscape of industrial automation and process control, the demand for
compact, reliable, and multi-parameter measurement devices has grown
significantly. The Endress Hauser Picomag represents a specialized category of
electromagnetic flowmeters designed specifically for utilities and secondary
processes where space is at a premium and digital integration is a priority. While
larger electromagnetic flowmeters are often the standard for heavy-duty chemical
processing, the Picomag serves as a cost-effective, "plug-and-play" solution for
conductive liquids in cooling circuits, water treatment, and building automation.

For process engineers, selecting the right instrumentation requires a deep
understanding of the underlying physics and the specific constraints of the
application environment. This guide explores the technical foundations of the
Picomag, its operational advantages, and the critical factors that influence its
performance in industrial settings.

| Measurement Principle: Faraday’s Law of Induction

Before evaluating the specific features of the Endress Hauser Picomag, it is
essential to understand the electromagnetic measurement principle it employs.
This technology is based on Faraday’s Law of Induction, which states that a
voltage is induced when a conductive fluid flows through a magnetic field.

In a Picomag device, two electromagnetic coils are used to generate a constant
magnetic field perpendicular to the direction of flow. As the conductive liquid (such
as water or water-based mixtures) passes through this field, the ions within the
liquid are deflected. This separation of charges creates an electrical voltage that is
picked up by two electrodes located on the inner wall of the measuring tube.

Mathematically, the induced voltage ($U$) is proportional to the average flow
velocity ($v$), the magnetic field strength ($B$), and the distance between the
electrodes ($L$):

U=B:L-v
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Since the magnetic field strength and the electrode distance are constant, the
induced voltage is directly proportional to the flow velocity. The internal
electronics then calculate the volume flow rate based on the cross-sectional area
of the pipe. Because this method is independent of fluid density, viscosity, and
pressure, it offers a highly stable measurement for a wide range of conductive
media.

| Technical Specifications and Selection Criteria

Choosing the correct version of the Picomag involves matching the pipe size and
process conditions to the sensor's capabilities. The device is primarily intended for
smaller line sizes and moderate pressure/temperature ranges.

| Practical Selection Table

e e N I

Flow Range 25 I/min ( 50 I/min (13.2 100 I/min (26.4 750 I/min (198
(Max) gal/mm) gal/min) gal/min) gal/min)
Measuring +0.8% of +0.8% of +0.8% of +0.8% of
Accuracy reading reading reading reading

Process Max 16 bar (232 Max 16 bar (232 Max 16 bar (232 Max 16 bar (232
Pressure psi) psi) psi) psi)

Medium Temp. -10 to +70 °C -10to +70 °C -10 to +70 °C -10 to +70 °C
Conductivity > 20 pS/cm > 20 pS/cm > 20 pS/em > 20 pS/cm

| Multi-Parameter Measurement

One of the defining characteristics of the Picomag is its ability to measure three
distinct variables simultaneously:

1. Volume Flow: The primary measurement for process control and consumption
monitoring.
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2. Temperature: An integrated sensor provides process temperature, which is
critical for cooling loop efficiency.

3. Conductivity: By monitoring the liquid's ability to conduct electricity, the device
can detect changes in fluid composition or the presence of additives.

| Installation Considerations for Optimal Performance

While the Picomag is designed for ease of installation, certain engineering best
practices must be followed to ensure the accuracy of the electromagnetic
measurement.

| 1. Pipe Filling and Orientation

The measuring tube must be completely full of liquid at all times. If air bubbles are
present or if the pipe is only partially full, the induced voltage will not accurately
reflect the flow rate. For this reason, vertical installation with an upward flow
direction is the preferred orientation, as it naturally prevents air entrapment.

| 2. Inlet and Outlet Runs

Turbulence caused by valves, pumps, or elbows can distort the flow profile. To
maintain the specified accuracy of +0.8%, it is recommended to have a straight
inlet run of at least 5 x DN (nominal diameter) and a straight outlet run of 2 x DN. If
space is extremely limited, the Picomag's compact design is more forgiving than
larger magmeters, but maintaining these runs is essential for precision.

| 3. Grounding

Since the measurement relies on detecting micro-voltages, electrical noise can
interfere with the signal. Proper grounding of the device to the process liquid is
mandatory. In plastic piping systems, grounding rings or specific grounding
electrodes must be used to ensure a stable reference potential.
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| 4. Bluetooth and 10-Link Integration

The Picomag does not feature a traditional complex keypad. Instead, it utilizes
Bluetooth connectivity via the SmartBlue app, allowing technicians to configure
parameters and view diagnostics from a distance of up to 10 meters (33 feet). For
system integration, it supports 10-Link, the standardized communication
technology that enables seamless data exchange between the sensor and a PLC
(Programmable Logic Controller).

| Limitations and Application Boundaries

Despite its versatility, the Endress Hauser Picomag is not a universal solution for
every fluid measurement challenge. Engineers must recognize its operational
boundaries:

Conductivity Requirement: The device cannot measure non-conductive fluids like
hydrocarbons, demineralized water (below 20 uS/cm), or oils. For these
applications, ultrasonic or Coriolis flowmeters are required.

Temperature Constraints: With a maximum operating temperature of 70 °C (158
°F), it is unsuitable for high-temperature steam or hot thermal oil loops.

Solid Content: While it can handle slightly dirty liquids, high concentrations of
abrasive solids can wear down the electrodes or the lining of the measuring tube
over time.

Magnetic Interference: Strong external magnetic fields (e.g., near large motors or
transformers) can potentially interfere with the internal magnetic field of the
sensor.
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| Integrating Flow and Level Measurement

In many industrial processes, flow measurement is only one half of the equation.
To achieve comprehensive process control, flow data is often paired with level
measurement. For example, in a water storage tank, a Picomag might monitor the
inflow and outflow, while a radar or ultrasonic level sensor monitors the actual
volume remaining in the tank.

This synergy allows for mass balance calculations and leak detection. If the
flowmeter shows a constant outflow but the level sensor indicates a
faster-than-expected drop in volume, the system can trigger an alarm for a
potential pipe burst. For engineers looking to build these integrated systems,
sourcing high-quality instrumentation from a specialized provider is critical. You
can explore a wide range of level measurement technologies to complement your
flow systems by visiting the Main Page of professional instrument manufacturers.

| Frequently Asked Questions (FAQ)

Q: Can the Picomag measure flow in both directions?

A: Yes, the Picomag is a bidirectional flowmeter. It can accurately measure and
totalize flow in both the forward and reverse directions, which is particularly useful
in complex piping networks.

Q: How does the device handle power failures?

A: The Picomag stores its configuration and totalized flow values in non-volatile
memory. When power is restored, the device resumes measurement without
needing reconfiguration.

Q: Is the display rotatable?

A: Yes, the digital display can be rotated electronically via the SmartBlue app or
|O-Link, and the housing itself can be oriented to ensure the screen is readable
regardless of the pipe's position.

Q: What maintenance is required for a Picomag?
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A: Because there are no moving parts in the flow path, the Picomag requires very
little maintenance. Periodic inspection of the electrodes for coating or scale
buildup is recommended if the medium is prone to crystallization or heavy fouling.

| Conclusion

The Endress Hauser Picomag bridges the gap between simple mechanical flow
indicators and expensive, high-end process flowmeters. By combining flow,
temperature, and conductivity measurement into a single 10-Link enabled device,
it provides the data density required for modern Industry 4.0 applications.

When specifying this device, engineers must prioritize the conductivity of the
medium and ensure the installation environment supports a full pipe and proper
grounding. When integrated with robust level measurement solutions, the Picomag
becomes a vital component in a holistic strategy for industrial fluid management
and utility optimization.



