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In the field of industrial process automation, the measurement of pressure and
hydrostatic level requires instruments that can withstand harsh environments
while maintaining high precision. The Cerabar PMC71B represents a high-end
category of digital pressure transmitters equipped with ceramic measuring cells.
Designed for applications involving corrosive media, vacuum conditions, and
abrasive materials, this instrument is a staple in the chemical, pharmaceutical, and
oil and gas industries.

Understanding the technical nuances of the Cerabar PMC71B is essential for
engineers tasked with selecting the right instrumentation for complex process
loops. This guide explores the underlying measurement principles, technical
specifications, and practical application considerations for this class of pressure
transmitter, while providing a framework for comparing it with other industrial
level measurement solutions available on the Main Page.

Measurement Principles: The Ceramic Sensor
Advantage

The core of the Cerabar PMC71B is its "dry" ceramic sensor. Unlike traditional
metallic diaphragm transmitters that use an internal fill fluid (usually silicone or
vegetable oil) to transmit pressure to the sensing element, a ceramic sensor
interacts directly with the process media or relies on a dry capacitive principle.

| Capacitive Pressure Sensing

The ceramic sensor consists of a base substrate and a thin ceramic diaphragm.
Electrodes are deposited on the inner surfaces of both components. When process
pressure is applied to the diaphragm, it deflects slightly, changing the capacitance
between the electrodes. This change is converted into a highly accurate electrical
signal.

Because there is no fill fluid, these sensors are often referred to as "dry" cells. This
design eliminates the risk of process contamination due to diaphragm rupture and
prevents "oil-bleed" issues that can occur in high-vacuum or high-temperature
applications.
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| Hydrostatic Level Measurement

In many B2B applications, the Cerabar PMC71B is utilized for hydrostatic level
measurement. The principle relies on the relationship between the pressure at the
bottom of a tank and the height of the liquid above it:

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

Where:

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

p (rho) is the density of the liquid (kg/ms3).

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

By measuring the pressure and knowing the density of the medium, the
transmitter can calculate the level, volume, or mass of the contents in an
atmospheric or pressurized vessel.

| Key Technical Specifications

The Cerabar PMC71B is engineered for high-performance environments. Its
specifications reflect a focus on long-term stability and safety.
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Measuring Range From 100 mbar to 40 bar (1.5 psi to 600 psi)

Reference Accuracy Up to £0.025% of the set span

Long-term Stability Better than 0.05% of URL (Upper Range Limit)
per year

Process Temperature -40°C to +125°C (-40°F to +257°F)

Sensor Material Ceraphire (99.9% AIl20s high-purity ceramic)

Communication 4-20 mA HART, PROFIBUS PA, FOUNDATION
Fieldbus

Safety Rating SIL 2 / SIL 3 certified according to IEC 61508

| Evaluation Criteria for Engineering Selection

When evaluating the Cerabar PMC71B against other hydrostatic level transmitters,
engineers must consider several critical factors to ensure the longevity of the
installation.

| 1. Media Compatibility and Abrasion

The ceramic diaphragm (Ceraphire) is significantly harder than stainless steel or
Hastelloy. In processes involving abrasive slurries, sand, or crystallizing media,
metallic diaphragms can suffer from mechanical wear or "pitting." The ceramic
surface of the PMC71B is highly resistant to these physical stresses, making it ideal
for mining or wastewater applications.

| 2. vacuum Resistance

Standard metallic diaphragms can be damaged by vacuum conditions, which may
cause the diaphragm to "pull out" or the fill fluid to outgas. The dry ceramic cell is
inherently vacuum-resistant, capable of handling absolute vacuum without
mechanical degradation.
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| 3. Hydrogen Diffusion

In certain chemical processes, hydrogen atoms can diffuse through metallic
diaphragms, leading to the formation of hydrogen bubbles in the fill fluid, which
causes significant measurement drift. Ceramic materials are virtually impervious
to hydrogen diffusion, providing a more stable measurement in these specific
environments.

| 4. Thermal Shock Resistance

While ceramic is robust, it can be sensitive to rapid, extreme temperature changes
(thermal shock). Modern iterations of the Cerabar PMC71B include specialized
sensor designs to mitigate this, but it remains a factor to confirm during the project
design phase.

Common Risks and Mitigation in Pressure
Measurement

Even with high-end instrumentation like the Cerabar PMC71B, certain risks can
compromise measurement integrity.

Condensation: In humid environments or applications with cold process media,
condensation can form inside the transmitter housing. Using a Gore-Tex filter or
specialized venting can prevent moisture buildup.

Overpressure: Although the ceramic cell has high overpressure resistance (up to
60 times the nominal pressure in some ranges), exceeding these limits can lead to
catastrophic failure. Always specify a transmitter with a pressure rating that
accounts for process surges.

Build-up: In viscous media, material can accumulate on the face of the sensor.
While the flush-mounted design of the PMC71B minimizes this, periodic cleaning or
the use of a specialized process connection may be required.
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| Installation Considerations

Proper installation is paramount to achieving the rated accuracy of the Cerabar
PMC71B. Engineers should adhere to the following guidelines:

1. Orientation: The transmitter can be mounted in any orientation, but it is best
practice to mount it in a way that prevents sediment from settling on the
diaphragm. For liquid level applications, mounting on the side of the tank near the
bottom is standard.

2. Impulse Lines: If using the transmitter for differential pressure (by using two
units in a digital DP setup), ensure the impulse lines are properly sloped to allow
gas bubbles to escape or condensate to drain.

3. Venting: For gauge pressure measurements, the reference side of the sensor
must be vented to the atmosphere. Ensure the vent is not blocked by paint, ice, or
debris.

4. Wiring: Use shielded, twisted-pair cabling to minimize electromagnetic
interference (EMI), especially in environments with large motors or variable
frequency drives (VFDs).

| Comparison with Alternative Level Technologies

While the Cerabar PMC71B is an excellent choice for hydrostatic pressure, it is not
the only solution for level measurement. Depending on the application, other
technologies might be more cost-effective or technically suitable. For instance,
radar level meters offer non-contact measurement, which is preferable for highly
corrosive acids that might attack even high-purity ceramic over time, or for liquids
with fluctuating densities where hydrostatic calculations would become inaccurate.

Similarly, ultrasonic level sensors provide a reliable, cost-effective alternative for
simple water treatment applications where the high precision and pressure ratings
of a PMC71B are not required.
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| FAQ: Frequently Asked Questions

Q: Can the Cerabar PMC71B be used in hygienic applications?

A: Yes, there are versions with hygienic process connections (like Tri-Clamp) and
FDA-compliant materials, although ceramic sensors are more commonly found in
heavy industrial applications. For food and beverage, metallic diaphragms are
often preferred due to different cleaning (CIP/SIP) requirements.

Q: What is the difference between the PMC71 and the PMC71B?

A: The "B" generation typically refers to the latest electronic platform, featuring
improved digital integration, Bluetooth commissioning capabilities, and enhanced
safety features (SIL) compared to the older PMC71 models.

Q: How does density change affect the measurement?

A: Hydrostatic transmitters measure the weight of the liquid column. If the
temperature of the liquid increases, the density usually decreases. Without
compensation, the transmitter will report a lower level than actually exists. Many
modern systems use a secondary temperature sensor to provide density
compensation.

| Conclusion and Next Steps

The Cerabar PMC71B is a sophisticated tool for B2B process industries requiring
high reliability in pressure and level measurement. Its ceramic sensor technology
provides distinct advantages in vacuum, abrasive, and corrosive environments.
However, successful implementation depends on a thorough understanding of the
process conditions and a comparison with alternative technologies.

For project managers and engineers looking to optimize their level measurement
strategy, it is advisable to review a broad range of instruments. Whether you
require the high-end capabilities of a ceramic pressure transmitter or the
versatility of radar and ultrasonic solutions, selecting the right partner is crucial.
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To explore a comprehensive portfolio of industrial level measurement instruments,
including radar, ultrasonic, and hydrostatic solutions tailored for water treatment,
chemical, and industrial automation, visit the Main Page for detailed product
options and application support.
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