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A practical guide to pmc71, covering the reader intent, the relationship to 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, the PMC71 represents a specific
category of high-performance pressure transmitters designed for hydrostatic level
measurement. Utilizing a ceramic measuring cell, this instrument is engineered to
handle demanding applications where traditional metallic diaphragms might fail
due to abrasion, corrosion, or vacuum conditions. For engineers and plant
operators, understanding the technical nuances of the PMC71 is essential for
optimizing process control and ensuring long-term reliability in liquid storage and
processing tanks.

| The Principle of Hydrostatic Level Measurement

Before evaluating specific hardware like the PMC71, it is critical to understand the
underlying physics of hydrostatic level measurement. This method relies on the
relationship between the pressure exerted by a liquid column and its height.

The fundamental formula used is:

P=pxXxgxh

Where:

P is the hydrostatic pressure.

p (rho) is the density of the liquid.

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

In a vented tank, the transmitter measures the pressure at the bottom of the
vessel. Since gravity is constant and the density of the medium is usually known,
the height of the liquid can be calculated directly from the pressure reading. In
pressurized vessels, a differential pressure approach is required to subtract the
top-side gas pressure from the total pressure at the bottom. The PMC71 is
frequently deployed in these scenarios because its sensor technology provides
high accuracy even at low pressure ranges.
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The Ceramic Measuring Cell: "Dry" Capacitive
Technology

The defining characteristic of the PMC71 is its ceramic sensor. Unlike many
pressure transmitters that use a metallic diaphragm backed by a synthetic oil (fill
fluid) to transfer pressure to a sensing element, the PMC71 uses a "dry" capacitive
ceramic cell.

#H##H# How it Works

The sensor consists of a ceramic substrate and a ceramic diaphragm. These
components are gold-plated on their inner surfaces, forming a capacitor. When
pressure is applied to the diaphragm, it deflects slightly (usually less than 0.025
mm), changing the capacitance between the plates. This change is converted into
an electronic signal (such as 4-20mA or a digital bus protocol).

#### Advantages of Ceramic Sensors

1. Vacuum Resistance: Because there is no fill fluid, there is no risk of the oil
"boiling" or outgassing under high vacuum conditions, which can destroy metallic
sensors.

2. Abrasion Resistance: Ceramic (typically 99.9% pure Al203) is significantly harder
than stainless steel or even Hastelloy. This makes the PMC71 ideal for slurries or
fluids containing abrasive particulates.

3. Corrosion Resistance: High-purity ceramics are chemically inert to a vast range
of aggressive acids and alkalis.

4. Overload Protection: The ceramic diaphragm can be pressed against the rigid
substrate during extreme pressure spikes without sustaining permanent
deformation, offering superior overload resistance compared to metal.
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| Technical Specifications and Evaluation Criteria

When selecting a transmitter in the PMC71 class, engineers must evaluate several
performance metrics to ensure the device matches the process requirements. For
a broader look at available measurement technologies, including radar and
ultrasonic alternatives, users can visit the Main Page for comprehensive product

comparisons.

Accuracy

Long-term Stability

Process Temperature

Pressure Ranges

Wetted Materials

Communication

Standard +0.05% or Platinum *=0.025% of the
set span

Better than 0.05% of URL (Upper Range Limit)
per year

Typically -40°C to +125°C (-40°F to 257°F)

From 100 mbar to 40 bar (1.5 psi to 600 psi)

Ceraphire (Al203), Alloy C276, 316L, Monel

4-20mA HART, PROFIBUS PA, FOUNDATION
Fieldbus

| Selection Table: Ceramic vs. Metallic Diaphragms

Choosing between a ceramic sensor (like the PMC71) and a metallic sensor (like
the PMP71) depends heavily on the specific process environment.
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Application Condition Recommended Sensor Reason

Type

Abrasive Slurries Ceramic Superior hardness prevents
surface wear.

High Vacuum Ceramic No fill fluid to evaporate or
cause measurement drift.

Hydrogen Permeation Ceramic Hydrogen atoms cannot pass
through ceramic as they do
through metal.

Rapid Temp. Changes Metallic Metallic sensors often
respond faster to thermal
shocks.

High Pressure (>40 bar) Metallic Metal diaphragms are better

suited for extremely
high-pressure ranges.

Hygienic/Food Grade Both Both offer versions with
appropriate certifications
(3-A, EHEDG).

| Installation Considerations

To ensure the PMC71 provides accurate data over its lifespan, several installation
best practices must be followed:

1. Mounting Position: While the transmitter can be mounted in any orientation, the
position can affect the "zero point" due to the weight of the diaphragm. A
zero-point calibration should always be performed after installation.

2. Impulse Piping: If the transmitter is not direct-mounted, impulse lines should be
as short as possible and sloped (at least 1:12) to prevent gas bubbles from being
trapped in liquid lines or liquid from trapping in gas lines.

3. Atmospheric Compensation: For gauge pressure measurements, the transmitter
includes a vent (usually through the cable or a dedicated gore-tex filter). This vent
must be kept clear of moisture and debris to ensure the sensor correctly
references atmospheric pressure.
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4. Isolation Valves: Always install a block-and-bleed valve assembly. This allows
the transmitter to be removed or calibrated without shutting down the entire
process line.

| Limitations and Common Risks

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

Thermal Shock: Although ceramic is resistant to high temperatures, sudden,
extreme temperature swings (e.g., cold water flushing a hot steam line) can cause
the ceramic to crack due to thermal stress. In such environments, specialized
"thermal shock resistant" versions or metallic sensors may be preferred.

Condensation: In humid environments, condensation can form inside the housing if
the seals are not maintained. This can lead to electronic failure. Utilizing
dual-compartment housings can mitigate this risk.

Brittle Nature: While extremely hard, ceramic is brittle. If a heavy tool or a solid
object strikes the diaphragm directly during maintenance, it will shatter rather
than dent.

| Maintenance and Troubleshooting

The PMC71 is designhed for low maintenance, but periodic checks are
recommended to maintain SIL (Safety Integrity Level) ratings and measurement
integrity.

Loop Checks: Periodically simulate a 4-20mA signal to ensure the control system
responds correctly to the transmitter's output.

Diaphragm Inspection: In abrasive applications, check the diaphragm surface for
signs of pitting or buildup. Most ceramic sensors can be cleaned with a soft cloth
and a compatible solvent.

Drift Analysis: Compare the transmitter reading against a secondary reference
(like a manual dip tape or a sight glass) to identify any long-term calibration drift.
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| Frequently Asked Questions (FAQ)

Q: Can the PMC71 be used for interface measurement?

A: Yes, provided the two liquids have a constant and significant difference in
density. The transmitter measures the total pressure, and the control system
calculates the interface level based on the density ratio.

Q: What is the benefit of the "Platinum™ accuracy class?

A: The Platinum class offers a tighter tolerance (+0.025%), which is critical for
custody transfer applications or processes where small variations in level
significantly impact chemical reaction yields.

Q: Is the PMC71 suitable for hydrogen applications?

A: Yes. Standard metallic diaphragms often suffer from hydrogen embrittlement or
hydrogen permeation (where H2 molecules pass through the metal and cause
bubbles in the fill oil). Ceramic sensors are immune to this effect, making them the
preferred choice for hydrogen-rich environments.

Q: How does the PMC71 handle tank turbulence?

A: The transmitter itself is a static pressure sensor. If the liquid surface is turbulent,
the pressure reading may fluctuate. This is typically managed by adjusting the
"damping" constant in the transmitter's electronics, which smooths out the signal.
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| Conclusion

The PMC71 is a sophisticated tool for industrial level and pressure monitoring. Its
reliance on ceramic technology provides distinct advantages in vacuum, abrasive,
and corrosive environments where other sensors might fail. By understanding the
measurement principles and following strict installation guidelines, process
engineers can leverage this technology to achieve high-precision control. For those
exploring a wider range of level measurement solutions, including radar,
ultrasonic, and magnetic gauges, further technical resources and product options
are available on our Main Page. Selecting the right instrument requires a balance
of material compatibility, accuracy requirements, and environmental conditions,
ensuring the safety and efficiency of the industrial process.



