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In the field of industrial process automation, the accuracy and reliability of
pressure and level measurement are fundamental to operational safety and
efficiency. The PMP23 is a specific class of compact pressure transmitter designed
primarily for hygienic applications and general industrial processes. Understanding
its functionality, measurement principles, and integration into larger systems is
essential for engineers and procurement professionals. This guide explores the
technical foundations of the PMP23, its role in hydrostatic level measurement, and
how it compares to other technologies available on the Main Page of industrial
instrumentation providers.

| Measurement Principles of Pressure Transmitters

The PMP23 operates on the principle of the piezoresistive effect. To understand
how this device functions, one must look at the interaction between the process
media and the internal sensor element.

| The Piezoresistive Sensor

At the core of the PMP23 is a metallic diaphragm, typically constructed from 316L
stainless steel. When the process medium (liquid or gas) exerts pressure on this
diaphragm, it undergoes a minute deformation. Behind this diaphragm is a filling
fluid (often synthetic oil) that transmits the pressure to a silicon-based sensing
element. The sensing element contains resistors configured in a Wheatstone
bridge circuit. As the pressure changes the physical shape of the silicon, its
electrical resistance changes proportionally. This change is converted into an
electrical signal, such as a 4-20mA analog output or a digital IO-Link signal.

| Absolute vs. Gauge Pressure

The PMP23 is frequently utilized in gauge pressure configurations. Gauge pressure
measurement uses atmospheric pressure as the reference point. The sensor is
vented to the atmosphere, meaning it measures the difference between the
process pressure and the current ambient pressure. This is critical for applications
like tank level measurement, where the tank is open to the air. Absolute pressure
versions, which measure against a vacuum, are also available for specific
vacuum-sealed processes.
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| Hydrostatic Level Measurement with PMP23

While the PMP23 is technically a pressure transmitter, one of its most common
applications in the B2B sector is hydrostatic level measurement. This method relies
on the physical relationship between the height of a liquid column and the pressure
it exerts at the base.

| The Physics of Hydrostatic Pressure

The pressure ($P$) at the bottom of a tank is determined by the height of the liquid
($h$), the density of the liquid ($p$), and the force of gravity ($9$). The formula is
expressed as:

$$P = p \cdot g \cdot h$$

By measuring the pressure at a fixed point near the bottom of the vessel, and
knowing the density of the fluid, the PMP23 can accurately calculate the level of
the liquid. This makes it an effective solution for water treatment, food and
beverage processing, and chemical storage.

| Advantages in Level Applications

1. Simplicity: Unlike radar or ultrasonic sensors, hydrostatic transmitters like the
PMP23 do not require a clear line of sight to the liquid surface. They are unaffected
by foam, turbulence, or internal tank obstructions (like agitators).

2. Hygienic Design: The PMP23 is often designed with a flush-mounted diaphragm.
This prevents the accumulation of bacteria or process residue, making it compliant
with 3-A and EHEDG standards.

3. Stability: The use of metal diaphragms ensures long-term stability and
resistance to pressure spikes compared to ceramic alternatives.
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| Technical Features and Evaluation Criteria

When selecting a PMP23 or a similar hydrostatic transmitter from a manufacturer
like Welk, several technical specifications must be confirmed to ensure
compatibility with the intended application.

| Materials of Construction

The standard material for the wetted parts of a PMP23 is 316L (1.4435) stainless
steel. This material offers excellent corrosion resistance for most water and
food-grade applications. For more aggressive chemical environments, engineers
should verify if specialized coatings or alternative alloys are required.

| Environmental Protection

Industrial environments often involve high-pressure washdowns or exposure to
moisture. The PMP23 typically carries an IP65 or IP67 rating, with some versions
reaching IP68 or IP69. The IP69 rating is particularly important in the food and
beverage industry, where equipment must withstand high-temperature,
high-pressure cleaning cycles.

| Output Signals

4-20mA Analog: The traditional standard for process control, providing a robust
signal over long distances.

IO-Link: A modern digital interface that allows for remote parameterization and
provides diagnhostic data, such as internal sensor temperature and overpressure
events.
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| Practical Selection Table

To help engineers choose the right technology, the following table compares the
PMP23-style hydrostatic transmitter with other common level measurement
technologies found on the Main Page.

Hydrostatic Radar Level Ultrasonic Magnetic
(PMP23) Meter Sensor Level Gauge
Measurement Contact Non-contact (EM Non-contact Contact (Float)
Type (Pressure) Wave) (Sound)
Best For Hygienic liquids Aggressive Water/Wastewater High-pressure
chemicals boilers
Accuracy +0.3% to +1mm to +0.2% of range Visual/Switching
+0.5% +=5mm
Foam Excellent Moderate/High Poor Excellent
Resistance
Installation Bottom/Side of Top of tank Top of tank Side of tank
tank
Cost Profile Economical Premium Moderate Moderate/High

| Installation and Maintenance Considerations

Proper installation is paramount to the longevity and accuracy of the PMP23.
Incorrect mounting can lead to measurement errors or premature sensor failure.

| Mounting Position

For level measurement, the PMP23 should be installed as low as possible on the
vessel. In tanks with sediment, the sensor should be placed slightly above the
bottom to prevent the diaphragm from being covered by sludge. In hygienic
applications, the sensor must be mounted in a way that ensures it is self-draining
during Clean-in-Place (CIP) cycles.

Welk Reference Guide 5



WELK REFERENCE GUIDE Pmp23

| Thermal Effects

While the PMP23 is desighed to handle process temperatures (often up to 100°C or
higher for short durations during CIP), rapid temperature changes can cause
"thermal shock." This results in a temporary zero-point shift. Engineers should
ensure the chosen model has adequate temperature compensation or allow the
system to stabilize after cleaning.

| Calibration and Zeroing

Over time, all pressure sensors experience a minor degree of drift. It is
recommended to perform a zero-point adjustment annually. This is done when the
tank is empty or when the sensor is exposed only to atmospheric pressure. With
|O-Link versions, this can often be performed remotely via the control system.

| Limitations and Common Risks

Despite its versatility, the PMP23 is not a universal solution. Certain conditions can
compromise its performance:

1. Density Changes: Since hydrostatic measurement depends on fluid density, any
change in the liquid's composition or temperature (which affects density) will result
in a level error. If the density varies significantly, a radar level meter may be a
more appropriate choice.

2. Vacuum Applications: Standard PMP23 units are designed for positive pressure.
In processes involving deep vacuums, the thin metal diaphragm can be damaged
or the internal filling oil can outgas, leading to sensor failure.

3. Abrasive Slurries: While the flush diaphragm prevents buildup, highly abrasive
particles in a fast-moving stream can erode the thin stainless steel diaphragm over
time.
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| Frequently Asked Questions (FAQ)

Q: Can the PMP23 be used in pressurized tanks?

A: A single PMP23 measures gauge pressure. In a pressurized tank, the sensor
would measure the sum of the liquid head and the gas pressure above it. To
measure level in a pressurized vessel, a differential pressure (DP) system or a
non-contact radar sensor is typically required.

Q: What is the typical lifespan of a PMP23 transmitter?

A: In standard water or food-grade applications, a high-quality transmitter like the
PMP23 can last 10 years or more. Lifespan is primarily reduced by extreme
pressure spikes (water hammer), chemical corrosion, or operating outside the
rated temperature range.

Q: Is the PMP23 compatible with oil-based fluids?

A: Yes, provided the 316L stainless steel and the internal filling oil (if applicable)
are compatible with the specific oil. Most industrial oils are non-corrosive to
stainless steel.

Q: How does the PMP23 handle air bubbles in the pipe?

A: If the sensor is mounted on a pipe rather than a tank, air pockets trapped
against the diaphragm can cause erratic readings. Proper piping design, ensuring
the sensor is always submerged, is necessary.
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| Conclusion

The PMP23 serves as a reliable, cost-effective, and hygienic solution for pressure
and level measurement across various industries. Its compact design and robust
stainless steel construction make it a favorite for OEM machinery and food
processing plants. However, successful implementation requires a thorough
understanding of the process media, density stability, and installation
environment. For projects requiring a broader range of technologies, such as radar
level meters or ultrasonic sensors, visiting the Main Page of a dedicated
manufacturer like Welk provides access to a comprehensive suite of industrial
measurement tools tailored to specific engineering challenges.
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