Cerabar Pmc71

A practical guide to cerabar pmc71, covering the reader intent, the relationship to
cerabar pmc71, 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 field of industrial process automation, precise pressure and level
measurement are fundamental to operational safety and efficiency. The Cerabar
PMC71 represents a high-end category of digital pressure transmitters specifically
designed for demanding applications involving vacuum, corrosive media, and
abrasive slurries. As a benchmark in ceramic sensor technology, understanding its
operational principles and selection criteria is essential for engineers tasked with
optimizing liquid level monitoring in storage tanks and process vessels.

| Hydrostatic Level Measurement Principles

Before evaluating specific hardware like the Cerabar PMC71, it is necessary to
understand the underlying physics of hydrostatic level measurement. This method
determines the height of a liquid by measuring the pressure exerted by the liquid
column at the bottom of a tank.

The fundamental formula used is:

P=pxXxgxh

Where:

P is the hydrostatic pressure (measured in bar or pascals).
p (Rho) is the density of the medium (kg/m3).

g is the gravitational constant (approximately 9.81 m/s?).

h is the height of the liquid (m).



Cerabar Pmc71

In most industrial applications, the density of the medium is assumed to be
constant. Therefore, the pressure measured by the transmitter is directly
proportional to the liquid level. The Cerabar PMC71 utilizes a capacitive ceramic
sensor to detect these pressure changes. Unlike traditional metallic diaphragms
that use an internal oil fill to transmit pressure to the sensing element, the ceramic
sensor is a "dry" system. The process pressure acts directly on the robust ceramic
diaphragm, causing a slight displacement that changes the capacitance between
the diaphragm and the ceramic substrate. This change is then converted into an
electrical signal (typically 4-20mA HART).

| Technical Characteristics of Ceramic Sensors

The choice of the Cerabar PMC71 is often driven by the unique properties of its
ceramic diaphragm, frequently referred to in the industry as Ceraphire. This
material, composed of 99.9% high-purity aluminum oxide (Al203), offers several
distinct advantages over stainless steel or Hastelloy alternatives:

1. Corrosion Resistance: High-purity ceramic is chemically inert to a vast range of
aggressive chemicals, including concentrated acids and alkalis, which would
typically corrode metallic sensors.

2. Vacuum Stability: Because the sensor is dry and lacks an oil filling, it is immune
to the effects of vacuum. In oil-filled sensors, high vacuum can cause outgassing or
"bubbling" of the fill fluid, leading to measurement drift or permanent damage. The
ceramic sensor remains stable even under absolute vacuum conditions.

3. Overload Resistance: Ceramic is extremely hard and rigid. The PMC71 sensor
can withstand pressure overloads up to 40 times its nominal range without
suffering permanent deformation or calibration shifts.

4. Abrasion Resistance: In applications involving slurries, sand, or crystalline
precipitates, metallic diaphragms are prone to pitting and wear. Ceramic surfaces
are significantly harder, providing a longer service life in abrasive environments.
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| Selection Criteria and Technical Specifications

When selecting a pressure transmitter for industrial level measurement, engineers
must match the device specifications to the process conditions. The following table
provides a reference for evaluating the Cerabar PMC71 against typical process
requirements.

Specification / Engineering Consideration

Requirement

Accuracy Up to 0.025% of span Critical for inventory control
and high-value media.

Long-term Stability < 0.05% of URL per year Reduces the frequency of
manual recalibration.

Pressure Range 100 mbar to 40 bar (1.5 psi Must cover the maximum
to 600 psi) possible hydrostatic head.
Process Temperature -40°C to +150°C High-temperature versions

require specialized seals.

Ambient Temperature -40°C to +85°C Consider sunshades or
heating for extreme climates.

Output Protocols 4-20mA HART, Profibus PA, Ensure compatibility with the
FF existing PLC/DCS.
Safety Integrity SIL2 / SIL3 (IEC 61508) Required for
safety-instrumented systems
(SIS).

For more comprehensive technical comparisons and product options, engineers
can visit the Welk Main Page to review various hydrostatic and radar measurement
solutions.

| Installation and Mounting Considerations

The accuracy of a Cerabar PMC71 installation is highly dependent on proper
physical placement and environmental compensation.

#### Orientation and Zero Point
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The transmitter should ideally be installed at the lowest point of the tank. If the
device is installed above or below the zero-level reference point, a "zero shift"
must be programmed into the electronics to account for the constant pressure of
the liquid in the impulse line or the offset height.

#### Atmospheric Compensation

For vented (open) tanks, the transmitter must be able to compensate for changes
in atmospheric pressure. This is typically achieved through a vented cable or a
reference pressure port on the housing. If the tank is pressurized (closed), a
differential pressure measurement setup is required, using two transmitters in an
electronic dp configuration or a single dp transmitter with impulse lines.

#### Impulse Lines and Manifolds

When measuring hot or corrosive liquids, impulse lines or chemical seals may be
used to protect the transmitter. However, for the PMC71, the ceramic diaphragm
often allows for direct mounting. If impulse lines are used, they should be sloped
(typically 1:12) to prevent gas pockets or sediment buildup from interfering with
the pressure signal.

| Limitations and Common Risks

While the Cerabar PMC71 is a robust instrument, it is not universal. Engineers
should be aware of the following limitations:

Hydrogen Permeation: While ceramic is excellent for many gases, metallic
diaphragms with gold plating are generally preferred for high-pressure hydrogen
applications to prevent embrittlement.

Thermal Shock: Rapid temperature changes (e.g., during a Clean-in-Place/CIP cycle
in the food industry) can cause stress in ceramic materials. While modern ceramic
sensors are designed to handle thermal shocks, extreme gradients should be
reviewed with the manufacturer.

Hydrofluoric Acid (HF): Ceramic diaphragms (Al203) are susceptible to chemical
attack from hydrofluoric acid. In such specialized chemical processes, metallic
diaphragms (like Tantalum) or specialized coatings are mandatory.
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Brittleness: Unlike metal, ceramic can crack if struck by a sharp object or if the
process media freezes inside the sensor chamber. Proper insulation and
mechanical protection are vital in cold climates.

| Integration with Industrial Automation

The Cerabar PMC71 is designed to integrate seamlessly into modern digital
ecosystems. Beyond simple 4-20mA signals, the use of HART (Highway
Addressable Remote Transducer) allows for remote configuration, diagnostics, and
secondary variable monitoring (such as internal sensor temperature).

In larger plants, Profibus PA or Foundation Fieldbus (FF) architectures allow
multiple transmitters to be connected to a single bus segment, significantly
reducing wiring costs. Furthermore, the device's self-diagnostic capabilities can
alert operators to diaphragm breakage or electronic failure before a process
deviation occurs, supporting predictive maintenance strategies.

| Frequently Asked Questions (FAQ)

Q: Can the Cerabar PMC71 be used for steam applications?

A: Yes, but only with a water trap or siphon to ensure the sensor temperature does
not exceed its rated limits. Direct contact with high-pressure steam can damage
the electronics or the sensor seals.

Q: How often should the PMC71 be calibrated?

A: Due to its high long-term stability, many users extend calibration intervals to 2
or 5 years. However, this depends on internal quality standards and the criticality
of the measurement.

Q: Is the ceramic sensor suitable for food and beverage applications?

A: Yes, the PMC71 is available with hygienic process connections (like Tri-Clamp)
and 3-A or EHEDG certifications. The dry ceramic cell eliminates the risk of process
contamination from fill oils.

Q: What is the difference between the PMC71 and the PMP71?
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A: The PMC71 uses a ceramic (capacitive) sensor, whereas the PMP71 uses a
metallic (piezoresistive) sensor. The PMC71 is preferred for vacuum and abrasion,
while the PMP71 is often used for higher pressure ranges and applications where
metallic diaphragms are chemically required.

Q: How does the device handle tank turbulence?

A: The electronics include a programmable damping function (usually 0 to 999
seconds) that filters out pressure fluctuations caused by agitators or surface
turbulence, providing a stable level reading.

| Conclusion

The Cerabar PMC71 remains a premier choice for industrial hydrostatic level
measurement, particularly where process conditions demand the resilience of a
high-purity ceramic sensor. By understanding the measurement principles of
hydrostatic pressure and the specific material advantages of Ceraphire, engineers
can ensure reliable, long-term performance in even the most challenging
environments. For further technical guidance on selecting the appropriate level
measurement technology for your specific application, consulting with a
specialized manufacturer like Welk can provide the necessary expertise to
optimize your process instrumentation.



