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Cerabar Pmp51

A practical guide to cerabar pmp51, covering the reader intent, the relationship to
cerabar pmp51, 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 realm of industrial process automation, the Cerabar PMP51 stands as a
prominent digital pressure transmitter designed for the measurement of pressure,
level, volume, or mass in liquids or gases. Utilizing a metal diaphragm, this
instrument is engineered to handle high-pressure applications and demanding
process conditions where precision and long-term stability are paramount. For
process engineers and maintenance professionals, understanding the technical
nuances of the Cerabar PMP51 is essential for optimizing plant performance and
ensuring safety compliance.

This guide provides a technical deep dive into the operational principles, selection
criteria, and installation best practices for the Cerabar PMP51, while also situating
it within the broader landscape of level measurement technologies available on
the Main Page.

| Measurement Principles of Hydrostatic Level Sensing

While the Cerabar PMP51 is a pressure transmitter, one of its most common
applications in B2B industrial environments is hydrostatic level measurement. This
principle relies on the relationship between the height of a liquid column and the
pressure exerted at the base of the vessel.

| The Hydrostatic Equation

The fundamental physics governing this measurement is expressed by the
formula:

P=pxgxh

Where:

P is the hydrostatic pressure (measured in Pascals or bar).

p (rho) is the density of the medium (kg/m?3).

g is the acceleration due to gravity (approximately 9.81 m/s?).

h is the height of the liquid level (meters).
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The Cerabar PMP51 measures the pressure (P) at a fixed point. If the density of the
liquid remains constant, the transmitter can accurately calculate the level (h). In
open tanks, the transmitter measures gauge pressure (relative to atmospheric
pressure). In pressurized or closed vessels, a differential pressure setup or two
sensors may be required to compensate for the head pressure above the liquid.

| Piezoresistive Sensor Technology

The PMP51 specifically utilizes a piezoresistive sensor cell with a metal diaphragm.
When pressure is applied to the process diaphragm, it deflects slightly,
transmitting that force through a synthetic oil (filling oil) to a silicon measuring
bridge. The resulting change in resistance is converted into a digital signal. This
metal diaphragm construction is particularly robust against mechanical stress
compared to ceramic alternatives, making it suitable for high-pressure cycles.

| Key Technical Specifications and Features

Selecting the right configuration of the Cerabar PMP51 requires a detailed look at
its technical capabilities. The device is designed to meet stringent industry
standards, including SIL2/3 safety ratings and various hazardous area certifications
(ATEX, IECEX, FM, CSA).

| Material Construction

The process diaphragm is the primary point of contact with the medium. The
PMP51 offers several material options to ensure chemical compatibility:

316L Stainless Steel: The standard for water, oil, and non-corrosive chemicals.

Alloy C276: Used for highly aggressive media or environments where pitting and
stress corrosion are risks.

Monel or Tantalum: Available for specialized chemical applications.
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| Accuracy and Range

The device offers a standard accuracy of £0.15%, with a "Platinum" version
achieving up to £0.075%. This precision is maintained across a wide range of
pressures, from vacuum up to 400 bar (6,000 psi). The turn-down ratio—the ratio
between the maximum and minimum calibrated span—allows for significant
flexibility in field adjustment without losing significant accuracy.

| Communication Protocols

To integrate into modern control systems (DCS or PLC), the Cerabar PMP51
supports:

4 to 20 mA HART: The industry standard for analog sighaling with digital
diagnostics.

PROFIBUS PA: For decentralized peripheral communication.

FOUNDATION Fieldbus: For fully digital plant architectures.

| Selection Criteria for the Cerabar PMP51

When evaluating the Cerabar PMP51 for a specific project, engineers must match
the sensor's capabilities to the process environment. The following table outlines
the primary selection parameters.
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Specification / Option Engineering Consideration

Measuring Range 400 mbar to 400 bar (40 kPa Ensure the maximum process
to 40 MPa) pressure does not exceed
the sensor's limit.

Process Temperature -40°C to +125°C (-40°F to For higher temperatures,
+257°F) remote seals or cooling
elements are required.

Output Signal 4-20mA HART, Profibus PA, Must match the existing
EE control system architecture.
Housing Material Aluminum or Stainless Steel Use stainless steel for
(316L) offshare or highly corrosive

ambient air.

Process Connection Threaded (NPT, G), Flanged Depends on vessel design
(ASME, EN), Hygenic and industry (e.q., food vs.
oil & gas).
Accuracy Class Standard (0.15%) or Platinum Higher accuracy is needed
(0.075%) for inventory control and

custody transfer.

| Installation and Commissioning Guidelines

Correct installation is critical to the longevity and accuracy of the Cerabar PMP51.
Improper mounting can lead to measurement drift or physical damage to the
diaphragm.

| Positioning and Orientation

1. Liquid Measurement: For liquids, the transmitter should be installed below the
tapping point so that the impulse line is always filled with liquid, and air bubbles
can escape back into the tank.

2. Gas Measurement: For gas applications, the transmitter should be installed
above the tapping point so that condensate can drain back into the process line.

3. Steam Measurement: When measuring steam, a siphon or water seal must be
used to protect the sensor from extreme temperatures.
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| Mounting and Impulse Lines

Impulse lines should be as short as possible and installed with a gradient of at least
1:10 to prevent air pockets or sediment build-up. In level applications, the PMP51 is
often mounted directly to a flange at the bottom of the tank. If the tank is prone to
heavy sedimentation, the sensor should be mounted slightly above the bottom or
equipped with a flush-mounted diaphragm to prevent clogging.

| Zero Point Adjustment

After installation, a zero-point adjustment (position adjustment) is necessary.
Because the weight of the oil inside the sensor can exert pressure depending on
the mounting orientation, the transmitter might show a small offset. This is
calibrated out during commissioning to ensure the "empty" state of the tank reads
exactly zero.

| Limitations and Potential Risks

While the Cerabar PMP51 is a versatile instrument, it is not a "one-size-fits-all"
solution. Engineers should be aware of the following limitations:

Density Fluctuations: Since hydrostatic level measurement is density-dependent,
any change in the liquid's temperature or composition that alters its density will
result in a level error. If the density varies significantly, a radar level meter might
be a more reliable choice. You can explore these alternatives on the Main Page.

Abrasive Media: Although the metal diaphragm is robust, highly abrasive slurries
can wear down the thin metal surface over time, leading to sensor failure.

Vacuum Applications: While the PMP51 can measure vacuum, extreme vacuum
combined with high temperatures can cause the filling oil to degas, resulting in
measurement errors or diaphragm "ballooning."

Build-up and Clogging: In applications with viscous liquids or those that crystallize,
the process connection can become blocked. In such cases, a flush-mounted
diaphragm is required, but even then, regular cleaning may be necessary.
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Comparing Hydrostatic Pressure with Alternative
Technologies

In B2B procurement, it is common to compare the Cerabar PMP51 with other level
measurement technologies. The choice often depends on the vessel geometry and
the physical properties of the medium.

1. Radar (Non-Contact): Unlike the PMP51, radar is independent of density and
does not touch the medium. However, radar can be more expensive and may
struggle with heavy foam or internal tank obstructions.

2. Ultrasonic: A cost-effective non-contact solution for water and wastewater, but
limited by temperature, pressure, and the presence of vapors.

3. Magnetic Level Gauges: These provide a visual indication and can be equipped
with transmitters. They are excellent for high-pressure/high-temperature bypass
applications.

For a comprehensive comparison of these technologies and to find the best fit for
your specific industrial application, refer to the technical resources and product
catalogs available on the Main Page.

|Frequent|y Asked Questions (FAQs)

Q: Can the Cerabar PMP51 be used for hygienic applications in the food industry?

A: Yes, the PMP51 is available with various hygienic process connections (such as
Tri-Clamp or Varivent) and FDA-compliant filling oils, making it suitable for food,
beverage, and pharmaceutical processes.

Q: What is the difference between the PMP51 and the PMC517?

A: The PMP51 uses a metal diaphragm (piezoresistive), while the PMC51 uses a
ceramic diaphragm (capacitive). Ceramic is better for abrasion and vacuum, while
metal is generally preferred for high-pressure shocks and hydrogen permeation
resistance.

Q: How often should the PMP51 be calibrated?
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A: Calibration intervals depend on the criticality of the process and the stability of
the environment. However, many users find that the high long-term stability of the
PMP51 allows for calibration cycles of 2 to 5 years.

Q: Does the device support remote monitoring?

A: Yes, through HART, PROFIBUS, or FOUNDATION Fieldbus, the PMP51 provides
extensive diagnostic data, including device status and secondary process
variables, which can be monitored via a central control room or asset
management software.

Q: What happens if the diaphragm is damaged?

A: If the metal diaphragm is punctured or severely deformed, the internal filling oil
may leak into the process, and the sensor will lose its ability to measure pressure
accurately. In such cases, the sensor module must be replaced.

By carefully considering these factors, industrial operators can leverage the
Cerabar PMP51 to achieve highly reliable and accurate pressure and level
measurements, contributing to the overall efficiency and safety of their process
plants. For further assistance in selecting level measurement hardware, including
hydrostatic transmitters, radar, and switches, visit the Main Page for expert
guidance and product specifications.
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