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A practical guide to pmp51, covering the reader intent, the relationship to 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 field of industrial process automation, hydrostatic level measurement
remains one of the most reliable and widely adopted methods for determining the
volume or level of liquids in tanks and vessels. Among the various instruments
used for this purpose, the PMP51 represents a specific class of high-performance
digital pressure transmitters equipped with metallic diaphragms. Understanding
the technical nuances of the PMP51, its measurement principles, and its application
boundaries is essential for engineers tasked with designing robust level control
systems.

As a professional manufacturer of industrial level measurement instruments, Welk
provides a comprehensive range of solutions, including radar level meters and
hydrostatic level transmitters. For those evaluating specific hardware for complex
industrial environments, reviewing a broad spectrum of product options on our
Main Page can provide necessary context for selecting the right technology for a
given application.

| Measurement Principles of the PMP51

The PMP51 operates on the principle of hydrostatic pressure measurement. This
method relies on the physical law that the pressure exerted by a liquid column at
rest is directly proportional to the height of the liquid and its specific gravity.

| The Hydrostatic Equation

The fundamental formula governing this measurement is:
P=pxgxh

Where:

P is the hydrostatic pressure (typically measured in bar or kPa).
p (rho) is the density of the fluid (kg/m3).

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

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 transmitter can calculate the height (h) by measuring the pressure (P). For
pressurized vessels, a differential pressure setup or a compensated gauge
pressure system is required to subtract the top-gas pressure from the total bottom
pressure.

| Sensor Technology

The PMP51 typically utilizes a piezo-resistive sensor element. When pressure is
applied to the metallic isolating diaphragm, it is transmitted through a fill fluid
(such as silicone oil or inert oil) to a resistance bridge located on a silicon
substrate. The resulting change in resistance is converted into a standardized
electrical signal, such as a 4...20mA HART, PROFIBUS PA, or FOUNDATION Fieldbus
output. This metallic diaphragm construction is particularly valued for its
resistance to high-pressure overloads and its ability to withstand harsh process
conditions.

| Technical Specifications and Features

The PMP51 is designed for high-pressure and high-temperature applications where
standard sensors might fail. Its modular design allows for a high degree of
customization regarding process connections, housing materials, and electronic
inserts.

| Key Technical Attributes:

Accuracy: Standard accuracy levels often reach +0.15%, with high-precision
versions offering up to £0.075% of the set span.

Long-term Stability: These units are engineered for minimal drift, often specified at
less than 0.05% of the upper range limit per year.
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Pressure Ranges: Capable of measuring from small vacuum ranges up to 400 bar
(40 MPa).

Process Temperature: Depending on the seal and fill fluid, operating temperatures
typically range from -40°C to +125°C, with specialized capillaries extending this
range further.

Materials: Wetted parts are commonly available in 316L stainless steel, Alloy C276,
or Monel, ensuring compatibility with corrosive chemicals.

| Application Scenarios for PMP51 Transmitters

Because of its robust metallic diaphragm, the PMP51 is frequently selected for
industries where mechanical durability is paramount.

| 1. Chemical and Petrochemical Processing

In these environments, transmitters must deal with aggressive media and
hazardous areas. The PMP51’s availability with international explosion-proof
certifications (ATEX, IECEx, FM/CSA) makes it a standard choice for monitoring
level in solvent tanks, reactors, and storage silos. The metallic diaphragm is less
prone to mechanical damage during cleaning or agitation compared to ceramic
alternatives.

| 2. Oil and Gas Industry

For upstream and midstream applications, the ability to handle high process
pressures is critical. The PMP51 is used in separators and storage tanks where the
pressure might fluctuate significantly. Its high-overload resistance protects the
sensor from pressure spikes that occur during valve switching or pump starts.
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| 3. Water and Wastewater Treatment

While submersible hydrostatic sensors are common in deep wells, the PMP51 is
preferred for process tanks within treatment plants, such as chemical dosing tanks
or sludge holding tanks. Its external mounting allows for easier maintenance
without needing to pull a sensor out of a deep pit.

| Selection Criteria and Comparison Table

Selecting the correct transmitter requires a detailed analysis of the process fluid
and the mechanical requirements of the tank. The following table provides a
comparison of the PMP51 against other common level measurement technologies
available in the industrial market.

PMP51 ELETY Submersible

(Hydrostatic) (Non-Contact) Transmitter

Measurement Pressure-based Electromagnetic Sound Wave Pressure-based

Principle Wave

Installation Side/Bottom Top Mounting Top Mounting Internal
Mounting (Suspended)

Media Density Must be Irrelevant Irrelevant Must be
constant/known constant/known

Accuracy High (£0.075%) Very High Moderate Moderate

(£1mm)

Foam/Vapor None Minimal Significant None

Impact

Cost Relative to Mid-range Higher Lower Lower

Performance

Typical Use Pressurized Large Open Deep

Case Vessels Silos/Corrosives Channels/Sumps  Wells/Reservoirs
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When evaluating these options, engineers should consider whether the fluid
density remains stable. If the density varies due to temperature or composition
changes, a hydrostatic sensor like the PMP51 may require additional compensation
or a move toward a technology like radar, which you can explore further on our
Main Page.

| Installation and Maintenance Considerations

Proper installation is the single most important factor in ensuring the longevity and
accuracy of a pressure transmitter.

| Mounting Position

For liquid level measurement, the transmitter should always be mounted at or
below the lowest desired measurement point. If the transmitter is mounted above
the tapping point, a "siphon" effect or air bubbles in the impulse line can cause
significant measurement errors.

| Impulse Lines and Venting

Venting: For gauge pressure applications, the reference side of the sensor must be
vented to the atmosphere. Ensure the vent remains clear of moisture and debris.

Impulse Lines: If using impulse piping, the lines should be sloped (at least 1:12) to
allow gas bubbles to escape back into the tank or to allow condensate to drain
away from the sensor.

Isolation Valves: Always install a block-and-bleed valve assembly between the
process and the transmitter. This allows for safe removal and in-situ calibration
without shutting down the entire process.
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| Temperature Effects

While the PMP51 includes internal temperature compensation, extreme ambient
heat can affect the electronics. In outdoor installations, sunshades are
recommended to prevent the housing from exceeding its rated temperature
(usually 85°C).

| Limitations and Alternative Technologies

Despite its versatility, the PMP51 is not a universal solution. Engineers must be
aware of its specific limitations:

1. Density Sensitivity: Since hydrostatic pressure is a function of density, any
change in the fluid's specific gravity will result in a linear error in level
measurement. For processes with changing concentrations or temperatures,
dual-transmitter differential pressure (DP) or radar might be more appropriate.

2. Clogging and Viscosity: Although the metallic diaphragm is robust, highly
viscous or primary-sludge-like media can build up on the diaphragm surface,
causing a "dampening" effect or zero-shift. In these cases, a flush-mounted
diaphragm or a non-contact radar is preferred.

3. Vacuum Applications: While the PMP51 can measure vacuum, prolonged
exposure to high vacuum at high temperatures can cause "outgassing" of the fill
fluid in some diaphragm seals, leading to permanent sensor damage.

For applications involving high-viscosity liquids or where non-contact measurement
is required to avoid contamination, Welk's ultrasonic and radar level sensors offer
a viable alternative. Detailed specifications for these alternative technologies are
available through our Main Page.

| Frequently Asked Questions (FAQ)

Q: How often should a PMP51 transmitter be calibrated?
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A: While the device has excellent long-term stability, most industrial standards
recommend a calibration check every 1 to 2 years. In critical safety-instrumented
systems (SIS), the interval may be shorter as defined by the SIL (Safety Integrity
Level) requirements.

Q: Can the PMP51 be used for interface measurement?

A: Yes, if the transmitter is used in a differential pressure configuration and the
densities of both fluids (e.qg., oil and water) are known and constant, it can be used
to calculate the interface level.

Q: What is the advantage of a metallic diaphragm over a ceramic one?

A: Metallic diaphragms, like those in the PMP51, are generally better at handling
high-pressure overloads and are easier to manufacture in a wide variety of
corrosion-resistant alloys. Ceramic sensors are harder and more abrasion-resistant
but can be brittle and susceptible to thermal shock.

Q: Is the PMP51 suitable for hygienic applications?

A: There are specific versions of pressure transmitters designed with hygienic
process connections (like Tri-Clamp) and food-grade fill oils. However, users should
verify that the specific model meets 3-A or EHEDG standards before installation in
food or pharmaceutical lines.

| Summary of Selection Steps

Before finalizing a project involving a PMP51 or similar hydrostatic transmitter, the
following checklist should be confirmed:

1. Chemical Compatibility: Does the diaphragm material (316L, Hastelloy, etc.)
resist the process medium?

2. Pressure Rating: Does the maximum possible process pressure (including
surges) stay within the transmitter's overpressure limit?

3. Density Stability: Is the fluid density constant enough to maintain the required
level accuracy?
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4. Connection Type: Is a threaded, flanged, or flush-mounted connection required
for the specific vessel geometry?

By carefully matching these parameters to the operational environment, engineers
can ensure that their level measurement system provides reliable data for years to
come. For further technical support and a full range of industrial level
measurement hardware, please visit the Welk Main Page.



