Cerabar Pmp55

A practical guide to cerabar pmp55, covering the reader intent, the relationship to
cerabar pmp55, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In the landscape of industrial process instrumentation, the Cerabar Pmp55
represents a specialized category of digital pressure transmitters equipped with
metal diaphragms. Primarily engineered for high-temperature environments and
applications requiring hygienic or corrosive-resistant interfaces, the PMP55 is a
staple in level, mass, and volume measurement within tanks and vessels. This
article provides a technical overview of its operating principles, selection criteria,
and installation requirements to assist engineers in optimizing their process control
loops.

| Measurement Principles of Hydrostatic Level Sensing

The Cerabar Pmp55 operates on the principle of hydrostatic pressure
measurement. In liquid level applications, the sensor detects the pressure exerted
by a column of liquid at a specific point, usually near the bottom of a tank. This
pressure ($P$) is directly proportional to the height of the liquid ($h$), the density
of the medium ($\rho$), and the force of gravity ($9$), expressed by the formula:

$$P = \rho \cdot g \cdot h$$

By measuring the pressure and knowing the density of the fluid, the transmitter
calculates the level. However, the PMP55 is distinct because it utilizes a diaphragm
seal system. Unlike standard transmitters where the process medium comes into
direct contact with the sensor element, the PMP55 uses a metal diaphragm to
separate the process from the sensing electronics. The pressure is transmitted
from the diaphragm to the sensor via a fill fluid (typically silicone or vegetable oil)
contained within a capillary or a direct-mount system.

This design is essential for processes where:

The medium temperature exceeds the limits of standard sensors (up to 400°C/
750°F);

The medium is highly corrosive and requires exotic materials like Tantalum or
Hastelloy.
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Hygienic requirements demand a flush-mounted diaphragm to prevent bacterial
growth or product buildup.

| Technical Specifications and Selection Criteria

Selecting the correct configuration for a Cerabar Pmp55 requires an understanding
of the process conditions. The device is modular, allowing for various process
connections and material combinations. When evaluating options, engineers
should refer to the Main Page for a comprehensive look at how hydrostatic
transmitters compare to other technologies like radar or ultrasonic sensors.

| Material Compatibility

The diaphragm is the primary wetted part. Common materials include:

316L Stainless Steel: The standard for water, oil, and non-corrosive chemicals.
Alloy C276 (Hastelloy): Used for aggressive media like acids and chlorides.

Tantalum: Reserved for highly aggressive chemical environments where even
Hastelloy may fail.

Monel: Preferred for applications involving hydrofluoric acid or seawater.

|Selection Table: Application Suitability
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m Specification / Capability Application Context

Pressure Range 100 mbar to 400 bar (1.5 to Suitable for shallow tanks
6000 psi) and high-pressure reactors.
Temperature Range -40°C to +400°C High-temperature steam or

molten processes.

Accuracy Up to £0.075% (Platinum Critical for inventory
grade) management and custody
transfer.
Output Signals 4-20mA HART, PROFIBUS PA, Integration with modern DCS
FOUNDATION Fieldbus and PLC systems.
Certifications ATEX, IECEx, FM, CSA, SIL2/3 Hazardous areas and

safety-instrumented systems.

| Diaphragm Seal Configurations: Direct vs. Remote

The Cerabar Pmp55 is often configured with either a direct-mount seal or a remote
seal with capillaries.

| Direct Mount

In a direct-mount configuration, the transmitter body is attached directly to the
process flange. This is ideal for applications where the process temperature is
within the transmitter's electronics operating range (typically up to 85°C) but the
medium itself is viscous or requires a flush diaphragm. Direct mounting minimizes
the "temperature effect" on the fill fluid, leading to higher accuracy.
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| Remote Seal with Capillaries

Remote seals use flexible capillaries to separate the transmitter electronics from
the process connection. This is necessary when the process temperature is
extremely high or when the transmitter needs to be mounted in a more accessible
location for maintenance. However, capillaries introduce a "temperature error'—as
ambient temperature changes, the fill fluid expands or contracts, causing a slight
shift in the zero point. High-quality systems like the PMP55 use temperature
compensation algorithms to mitigate this effect.

| Installation Considerations

Proper installation is critical for the long-term reliability of a hydrostatic level
transmitter. Failure to follow engineering best practices can lead to measurement
drift or mechanical failure.

1. Mounting Position: For liquid level measurement, the transmitter should ideally
be installed at or below the minimum level point. If the transmitter is mounted
above the tapping point, a siphon or specific capillary arrangement must be used
to ensure the diaphragm remains primed with the fill fluid.

2. Impulse Piping and Capillaries: Capillaries should never be kinked or crushed.
They should be secured to prevent vibration, which can introduce noise into the
signal. If two remote seals are used (for differential pressure level measurement in
pressurized tanks), both capillaries should be kept at the same ambient
temperature to ensure the errors cancel each other out.

3. Zero Point Adjustment: After installation, a zero-point adjustment (position
adjustment) is necessary. The weight of the fill fluid in the capillaries exerts a
static pressure on the sensor, which must be "zeroed out" so the transmitter reads
0.00 when the tank is empty.

4. Environmental Protection: While the PMP55 is often rated IP66/68, ensure that
the cable glands are properly sealed and that the housing cover is tightened to
prevent moisture ingress, which is a leading cause of electronics failure in humid
environments.
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| Limitations and Practical Constraints

While the Cerabar Pmp55 is a robust instrument, it is not a universal solution for
every level measurement challenge. Engineers should be aware of the following
limitations:

Density Sensitivity: Since hydrostatic measurement relies on the density of the
medium, any change in density (due to temperature fluctuations or mixing of
different fluids) will result in a level error. If the density is not constant, a
non-contact method like radar might be more appropriate.

Vacuum Sensitivity: Diaphragm seals can be sensitive to high vacuum. Under
extreme vacuum, the fill fluid may outgas or the diaphragm may be pulled beyond
its elastic limit. Special "vacuum-service" fill fluids and reinforced diaphragms are
required for these applications.

Response Time: Systems with long capillaries have a slower response time than
direct-mount sensors because the pressure wave must travel through the viscous
fill fluid.

| Comparison with Alternative Technologies

In modern industrial automation, hydrostatic transmitters are often compared with
Radar (ToF) and Ultrasonic sensors.

Radar Level Meters: Unlike the PMP55, radar is independent of density and can
measure level without contacting the medium. However, radar can struggle with
heavy foam or extremely low dielectric constants.

Ultrasonic Sensors: These are cost-effective for simple water/wastewater
applications but are limited by temperature, pressure, and the presence of vapors
or dust in the tank headspace.

For a detailed breakdown of which technology suits your specific industrial
application, visiting the Main Page provides access to technical guides on radar,
ultrasonic, and magnetic level measurement solutions.
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| Maintenance and Troubleshooting

The Cerabar Pmp55 is designed for low maintenance, but periodic checks are
recommended to ensure accuracy.

Diaphragm Inspection: In abrasive or corrosive processes, the diaphragm should
be inspected for pitting, coating buildup, or "oil loss" (indicated by a dented or
unresponsive diaphragm).

Calibration Verification: Annual calibration using a precision pressure calibrator is
standard practice in regulated industries like pharmaceuticals or food and
beverage.

Diagnostic Codes: Modern HART-enabled PMP55 units provide diagnhostic data,
such as sensor over-pressure alerts or electronics temperature warnings.
Monitoring these can prevent unplanned downtime.

| Frequently Asked Questions (FAQ)

Q: Can the Cerabar Pmp55 be used for steam applications?

A: Yes, when configured with a remote seal and appropriate fill fluid, it can handle
process temperatures up to 400°C, making it suitable for high-pressure steam
drums.

Q: How do | handle a tank that is pressurized?

A: For pressurized tanks, a single PMP55 cannot be used alone if the headspace
pressure varies. You would typically use a differential pressure (DP) transmitter or
two PMP55 units in an electronic differential pressure configuration to subtract the
headspace pressure from the total pressure at the bottom.

Q: What is the difference between Gauge and Absolute pressure in the PMP55?

A: Gauge pressure transmitters (PMP55-G) are vented to the atmosphere and
measure pressure relative to local barometric pressure. Absolute pressure
transmitters (PMP55-A) measure relative to a perfect vacuum. Level measurement
in open tanks always uses gauge pressure.
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Q: Is it possible to change the fill fluid after the device is manufactured?

A: No. The diaphragm seal system is a factory-sealed unit. If the fill fluid is not
compatible with the process or temperature, the entire seal/capillary assembly
must be replaced.

By understanding the technical huances of the Cerabar Pmp55, process engineers
can ensure reliable and accurate measurements even in the most demanding
industrial environments. Whether the priority is hygienic compliance or
high-temperature resilience, this hydrostatic solution remains a critical component
of modern process automation.



