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A practical guide to cerabar pmc51, covering the reader intent, the relationship to
cerabar pmc51, 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 automation, the Cerabar PMC51 stands as a
specialized digital pressure transmitter designed for the measurement of absolute
and gauge pressure in gases, steams, and liquids. Utilizing a high-purity ceramic
measuring cell, this instrument is frequently employed for hydrostatic level
measurement, volume determination, and mass flow calculations. For engineers
and procurement specialists seeking reliable instrumentation, understanding the
technical nuances of the Cerabar PMC51 is essential for ensuring long-term
operational stability in demanding environments.

As a professional manufacturer of industrial level measurement instruments, Welk
provides a comprehensive range of solutions, including radar level meters and
ultrasonic sensors. While the Cerabar PMC51 is a specific industry standard for
pressure-based level detection, it is often evaluated alongside other technologies
available on our Main Page to ensure the most cost-effective and accurate fit for a
given application.

Understanding the Hydrostatic Level Measurement
Principle

The Cerabar PMC51 operates primarily on the principle of hydrostatic pressure. In
level measurement applications, the sensor detects the pressure exerted by a
column of liquid at a specific point, usually the bottom of a tank or vessel. This
pressure is directly proportional to the height of the liquid and its density.

The fundamental formula used is:
P=pxgxh

Where:

P is the hydrostatic pressure.

p (rho) is the density of the medium.

g is the acceleration due to gravity (approximately 9.81 m/s?).
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h is the height of the liquid column.

In a vented or open tank, the transmitter measures the gauge pressure (the
difference between the liquid pressure and atmospheric pressure). In pressurized
or closed vessels, two pressure measurements are typically required—one at the
bottom and one in the gas phase—to calculate the differential pressure, which
represents the true liquid level. The PMC51 is particularly noted for its "dry"
measuring cell, which does not require an internal fill fluid (such as silicone oil) to
transmit pressure from the process diaphragm to the sensor element.

| Key Features of the Cerabar PMC51 Ceramic Sensor

The heart of the Cerabar PMC51 is its high-purity (99.9%) Al203 (alumina) ceramic
sensor, often referred to in the industry as a capacitive measuring cell. This design
offers several distinct advantages over traditional metallic diaphragms:

| 1. Corrosion and Abrasion Resistance

Ceramic is inherently more resistant to chemical attack than many stainless steels
or exotic alloys. It is also exceptionally hard, making it ideal for abrasive media
such as slurries, lime milk, or fluids containing sand and grit that would quickly
erode a thin metal diaphragm.

| 2. vacuum Resistance

Because the measuring cell is "dry" and does not contain oil, it is highly resistant to
vacuum conditions. In processes where vacuum cleaning or vacuum distillation
occurs, metallic diaphragms with fill fluids can suffer from "oil outgassing" or
permanent deformation. The ceramic cell maintains its structural integrity and
calibration under these stresses.



Cerabar Pmc51

| 3. Overload Protection

The ceramic material used in the PMC51 is extremely rigid. It can withstand
significant pressure spikes—often up to 40 times the nominal pressure
range—without sustaining damage or losing accuracy. This makes it a robust
choice for systems where water hammer or sudden valve closures are common.

| Technical Specifications and Performance Metrics

When selecting a Cerabar PMC51, technical personnel must confirm that the
device parameters align with the process requirements. Below are the standard
performance metrics typically associated with this class of transmitter:

Accuracy: Standard accuracy is £0.15% of the set span, with high-precision
versions reaching £0.075%.

Long-term Stability: The device typically maintains a stability of £0.1% of the
upper range limit (URL) per year.

Process Temperature: Standard operation ranges from -40°C to +125°C (-40°F to
+257°F).

Pressure Ranges: Available from 100 mbar (1.5 psi) up to 40 bar (600 psi).

Output Signals: 4 to 20 mA HART, PROFIBUS PA, or FOUNDATION Fieldbus.

| Practical Selection Table for Industrial Applications

Choosing the correct configuration for a Cerabar PMC51 involves balancing
chemical compatibility with mechanical constraints. The following table provides a
guideline for common selection criteria:
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m Specification Options Recommended Application

Diaphragm Material High-purity Ceramic (99.9% Corrosive chemicals,

Al203) abrasive slurries, vacuum
apps

Housing Material 316L Stainless Steel or Industrial plants, offshore, or
Aluminum hygienic areas

Process Connection Threaded (G1/2, NPT), Tanks, pipes, and reactor
Flanged (DN50, DN8O) vessels

Seal Material FKM, EPDM, Kalrez, NBR Based on chemical

compatibility of the medium

Communication 4-20mA HART, Profibus, Integration with PLC or DCS
Foundation Fieldbus systems

| Installation Guidelines for Optimal Accuracy

To ensure the Cerabar PMC51 provides reliable data, proper installation is critical.
The following engineering considerations should be followed:

| Orientation and Positioning

While the transmitter can be mounted in any orientation, the position can affect
the zero point due to the weight of the ceramic cell. It is recommended to perform
a zero-point adjustment after installation to account for mounting position. For
liquid measurement, the transmitter should be installed below the tapping point to
ensure the impulse piping remains full of liquid and free of gas bubbles.

| Pressure Tapping and Impulse Lines

For gas applications, the transmitter should be mounted above the tapping point
so that condensate can drain back into the process line. For steam applications, a
siphon or water seal must be used to protect the ceramic sensor from exceeding
its maximum temperature limit.
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| Thermal Insulation

In high-temperature applications, the transmitter housing should not be insulated.
This allows heat to dissipate from the electronics, preventing premature failure. If
the process temperature exceeds 125°C (257°F), specialized cooling elements or
remote capillaries (though less common with ceramic cells) may be required.

| Limitations and Operational Risks

Despite its versatility, the Cerabar PMC51 is not a universal solution for every level
measurement challenge. Engineers should be aware of the following limitations:

1. Density Sensitivity: Since hydrostatic measurement relies on density, 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 or an
ultrasonic sensor—technologies found on our Main Page—may be more
appropriate as they measure distance rather than pressure.

2. Temperature Shocks: While ceramic is thermally stable, extreme and rapid
temperature shocks (e.g., splashing cold water on a hot sensor during a CIP cycle)
can potentially cause the ceramic to crack, though modern designs have
significantly mitigated this risk.

3. Mechanical Impact: Although ceramic is hard, it is brittle. Direct mechanical
impact on the diaphragm during cleaning or installation can cause it to shatter.

| Comparison with Alternative Technologies

In many B2B industrial projects, the Cerabar PMC51 is compared against metallic
diaphragm transmitters (like the PMP51) or non-contact level sensors.

PMC51 vs. PMP51 (Metallic): The PMP51 is better suited for very high pressures (up
to 400 bar) where ceramic might reach its structural limit. However, the PMC51 is
superior for vacuum and corrosive environments.
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PMC51 vs. Radar: Radar level meters are unaffected by density changes and do
not require process penetration at the bottom of the tank. However, the PMC51 is
often more cost-effective for simple tank level applications and provides a direct
pressure reading which is useful for pump control.

| Frequently Asked Questions (FAQ)

Q: Can the Cerabar PMC51 be used in food and beverage applications?

A: Yes, provided it is ordered with the appropriate hygienic process connections
and food-grade seals (such as EPDM or Kalrez). The dry ceramic cell is
advantageous here because there is no risk of fill-oil contaminating the product if
the diaphragm fails.

Q: How often should the PMC51 be calibrated?

A: Due to its high long-term stability, many users find that a calibration check
every two years is sufficient. However, this depends on the criticality of the
process and local regulatory requirements.

Q: What happens if the ceramic diaphragm breaks?

A: The device will typically output an error signal (e.g., 21 mA or 3.6 mA). Unlike
metallic diaphragms, there is no oil to leak into the process, which is a significant
safety benefit in many industries.

| Conclusion

The Cerabar PMC51 remains a cornerstone of hydrostatic level measurement due
to its robust ceramic sensor technology. Its resistance to vacuum, abrasion, and
corrosion makes it a preferred choice for chemical processing, water treatment,
and industrial automation. By understanding the measurement principles and
following strict installation guidelines, process engineers can achieve high levels of
accuracy and reliability.
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For those evaluating different measurement methodologies or seeking customized
OEM/ODM level measurement solutions, exploring the diverse range of radar,
ultrasonic, and hydrostatic instruments on our Main Page is the recommended next
step to ensure the optimal balance of performance and cost-efficiency.



