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The Endress Hauser flow meter Promag 10 is an electromagnetic flowmeter
designed primarily for basic applications in the water and wastewater industries.
As a cost-effective solution for conductive liquids, it serves as a reliable transmitter
that pairs with various sensors, such as the Promag W, P, or H, to provide accurate
volumetric flow measurement. In industrial process control, understanding the
technical nuances of this instrument is essential for engineers who must balance
performance requirements with budgetary constraints.

While electromagnetic flowmeters are a staple in fluid dynamics, they are often
used in conjunction with other process instruments. For instance, in a large-scale
treatment plant, flow data from a Promag 10 is frequently cross-referenced with
tank levels monitored by radar or ultrasonic sensors. For those seeking
comprehensive instrumentation for their facilities, it is beneficial to Review product
options and application support at the Main Page to see how different
measurement technologies integrate into a cohesive control system.

Understanding Electromagnetic Flow Measurement
Principles

The Endress Hauser flow meter Promag 10 operates on Faraday’s Law of Induction.
This principle states that a voltage is induced when a conductive fluid moves
through a magnetic field. In the context of the Promag 10, the sensor contains two
electromagnetic coils that generate a constant magnetic field across the
cross-section of the pipe.

The mathematical representation of this principle is defined by the equation:
U=B:-v-d-k

Where:

U 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 (pipe diameter).
k is a proportionality constant.

As the fluid flows through the pipe, the induced voltage is picked up by two
electrodes located on the pipe wall. Because the magnetic field strength and the
pipe diameter are constant, the induced voltage is directly proportional to the flow
velocity. The Promag 10 transmitter then converts this voltage signal into a
standardized output, such as a 4-20mA signal or a pulse output, representing the
volumetric flow rate.

It is important to note that this technology requires the medium to have a
minimum electrical conductivity, typically = 50 pS/cm. If the fluid is
non-conductive, such as hydrocarbons or demineralized water, the
electromagnetic principle will not function, and alternative technologies like
ultrasonic or vortex flowmeters must be considered.

| Technical Specifications and Features

The Promag 10 is categorized as the "basic" transmitter in the Proline family. It is
designed for users who require essential flow data without the complexity of
advanced diagnostic suites found in higher-tier models like the Promag 50 or 400.

| Key Specifications of the Promag 10 Transmitter

Power Supply 100 to 240 VAC /16 to 62 V DC

Ambient Temperature -20 to +60 °C (-4 to +140 °F)

Degree of Protection IP67 (NEMA 4X)

Outputs 4-20 mA, Pulse/Status output

Display 2-line liquid crystal display with push buttons

Accuracy +0.5% of range (standard)
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| Sensor Compatibility

The Promag 10 transmitter is most commonly paired with the Promag W sensor.
The Promag W is specifically engineered for the water industry, featuring a wide
range of nominal diameters (DN 25 to 2000/ 1" to 78") and various liner materials
like Hard Rubber or Polyurethane. It is also compatible with the Promag P for
chemical applications and the Promag H for hygienic environments, though the
10-series transmitter is rarely the first choice for high-precision hygienic processes.

| Selection Criteria and Application Suitability

Choosing the Endress Hauser flow meter Promag 10 depends on the specific
requirements of the process environment. Engineers should evaluate the following
factors before procurement:

| 1. Fluid Conductivity

As mentioned, the medium must be conductive. The Promag 10 is ideal for raw
water, well water, wastewater, and sewage sludge. It is not suitable for oils,
alcohols, or ultra-pure water.

| 2. Required Accuracy

With a standard accuracy of +£0.5%, the Promag 10 is sufficient for general process
monitoring and control. However, for custody transfer or high-precision chemical
dosing, a transmitter with a higher accuracy rating (such as +£0.2%) might be
required.

| 3. Environmental Conditions

The IP67 rating ensures that the transmitter can withstand outdoor installation and
occasional splashing. However, if the sensor is to be buried or permanently
submerged, a remote version with an IP68 rating is necessary.
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| 4. Integration Requirements

The Promag 10 offers basic HART communication. If the facility utilizes complex
fieldbus protocols like Profibus DP/PA or Foundation Fieldbus, the Promag 10 may
lack the necessary communication modules, necessitating an upgrade to a more
advanced transmitter model.

| Installation Considerations for Optimal Performance

Proper installation is the most critical factor in ensuring the longevity and accuracy
of an electromagnetic flowmeter. Even a high-quality instrument like the Endress
Hauser flow meter Promag 10 will provide erroneous readings if the hydraulic
conditions are poor.

| Pipe Orientation

The preferred orientation is a vertical pipe with upward flow. This ensures that the
pipe is always full and that any air bubbles rise away from the electrodes. If
horizontal installation is necessary, the electrodes must be positioned on a
horizontal plane (3 o'clock and 9 o'clock positions) to prevent interference from
sediment at the bottom or air pockets at the top.

| Inlet and Outlet Runs

To ensure a stable flow profile, the meter requires straight pipe sections before
and after the sensor.

Inlet Run: Minimum 5 x DN (Nominal Diameter)
Outlet Run: Minimum 2 x DN

If the installation is downstream of a pump or a control valve, the inlet run should
be increased to 10 x DN to allow turbulence to subside.
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| Grounding

Since the induced voltage signals are very small (in the millivolt range), electrical
noise can easily distort the measurement. The fluid, the sensor, and the
transmitter must be at the same electrical potential. In plastic or lined pipes,
grounding rings are required to establish an electrical connection with the fluid.

| Comparison: Flow vs. Level Measurement

In many industrial applications, flow measurement is only one half of the equation.
For example, in a wastewater lift station, the Promag 10 measures the discharge
rate, while a level transmitter monitors the wet well to trigger pump cycles.

While the Endress Hauser flow meter Promag 10 is an excellent choice for
pipe-based flow, many engineers look to specialized manufacturers for level
measurement solutions. Welk, for instance, provides advanced radar and
ultrasonic level meters that complement electromagnetic flowmeters in complex
automation loops. Integrating high-quality level sensors ensures that the data
provided by the flowmeter is used within the context of the entire system's volume
and capacity.

| Common Risks and Limitations

While the Promag 10 is a robust instrument, it is not immune to application-specific
failures. Users should be aware of the following risks:

1. Vacuum Collapse: In systems where a vacuum may occur (e.g., downstream of a
valve that closes quickly), certain liners like Hard Rubber may pull away from the
pipe wall. For vacuum-prone applications, PFA liners with mechanical anchors are
preferred.

2. Electrode Fouling: In wastewater or sludge applications, grease or scale can
build up on the electrodes, insulating them from the fluid. This results in a "signal
loss" or drifting measurements. Regular inspection or the use of sensors with
cleaning electrodes may be necessary.
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3. Partially Filled Pipes: Electromagnetic flowmeters cannot accurately measure
flow in a pipe that is not 100% full. If the pipe is partially empty, the meter will
typically over-read or fluctuate wildly. In such cases, an "empty pipe detection"
feature (available in the Promag 10) can be configured to drive the output to zero.

| Maintenance and Troubleshooting

The Promag 10 is designhed to be virtually maintenance-free because it has no
moving parts. However, a periodic verification of the electronics and a check of the
grounding connections are recommended.

Zero Point Adjustment: This should only be performed if the pipe is completely full
and the flow is at a total standstill. Adjusting the zero point during active flow will
introduce a permanent offset error.

Error Codes: The Promag 10 display will show specific error codes (e.g., "S801" for
supply voltage issues or "E702" for device internal errors). Consulting the technical
manual for these codes allows for rapid troubleshooting without removing the
meter from the line.

| Frequently Asked Questions (FAQ)

Q: Can the Promag 10 measure the flow of deionized water?

A: Generally, no. Deionized water typically has a conductivity below 5 uS/cm,
which is well below the 50 uS/cm threshold required for the Promag 10 to function
reliably.

Q: What is the maximum fluid temperature the Promag 10 can handle?

A: This depends on the sensor liner. For a Promag W with a Hard Rubber liner, the
limit is usually 80 °C (176 °F). For higher temperatures, a Promag P with a PFA liner
can handle up to 130 °C (266 °F) or higher in remote configurations.

Q: Does the Promag 10 require periodic recalibration?
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A: While the electronic components are very stable, many regulatory bodies in the
water industry require a wet calibration check every 1 to 3 years to ensure
continued accuracy for billing or environmental reporting.

Q: How does the Promag 10 handle solids in the fluid?

A: Because the bore is unobstructed, the Promag 10 is excellent for fluids with
suspended solids, such as paper pulp or sewage. However, highly abrasive solids
may wear down the liner over time, so choosing the correct liner thickness and
material is essential.

For engineers looking to optimize their entire process loop, combining the flow
data from an Endress Hauser flow meter Promag 10 with precise level data is the
industry standard. You can Review product options and application support to find
the right level measurement technology to pair with your flow instrumentation,
ensuring a comprehensive and reliable monitoring solution for any industrial
application.



