WELK | REFERENCE GUIDE

Deltabar S Pmd70

A practical guide to deltabar s pmd70, covering the reader intent, the relationship
to deltabar s pmd70, key evaluation criteria, common risks, and the information
the intended project audience should confirm before taking the next step.

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE Deltabar S Pmd70

In the landscape of industrial process automation, precision in pressure and level
measurement is not merely a requirement but a fundamental pillar of safety and
efficiency. The Deltabar S PMD70 stands as a sophisticated differential pressure
transmitter designed to meet the rigorous demands of modern processing plants.
Whether applied to flow measurement in steam lines, level monitoring in
pressurized vessels, or filter monitoring in chemical plants, this instrument utilizes
advanced sensor technology to provide reliable data in real-time.

To understand the value of the Deltabar S PMD70, one must look beyond the
hardware and examine the engineering principles that allow it to function in
environments characterized by high static pressures and corrosive media. This
article provides a comprehensive technical overview of the device, its underlying
measurement principles, and the practical considerations required for successful
deployment in industrial settings.

| Differential Pressure Measurement Principles

Differential pressure (DP) measurement is one of the most versatile technologies in
the process industry. The fundamental principle involves measuring the difference
between two pressure points in a system. The Deltabar S PMD70 utilizes a
piezoresistive sensor or a metallic diaphragm to detect this difference, converting
the mechanical force into an electrical signal.

| Hydrostatic Level Measurement

In level measurement applications, especially within closed or pressurized tanks, a
standard pressure sensor cannot accurately determine the liquid height because
the internal vessel pressure acts upon the surface of the liquid. A differential
pressure transmitter like the PMD70 solves this by measuring the pressure at the
bottom of the tank (high-pressure side) and the pressure in the gas space above
the liquid (low-pressure side).

The calculation follows the hydrostatic formula:
P=pxgxh

Where:
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P is the differential pressure.

p (Rho) is the density of the fluid.
g is the gravitational constant.

h is the height of the liquid.

By subtracting the head pressure from the total pressure at the bottom, the
transmitter isolates the pressure exerted by the liquid column alone, allowing for
an accurate level reading regardless of tank pressure fluctuations.

| Flow Measurement via Differential Pressure

When used in conjunction with primary elements such as orifice plates, Pitot tubes,
or Venturi nozzles, the PMD70 measures flow based on Bernoulli’s principle. As a
fluid passes through a restriction in the pipe, its velocity increases and its pressure
decreases. The transmitter measures the pressure drop across this restriction. The
flow rate is proportional to the square root of the differential pressure, a
calculation often performed internally by the transmitter’s electronics.

| Technical Specifications and Features

The Deltabar S PMD70 is categorized as a high-end instrument due to its
performance specifications and robust construction. It is designed for applications
where standard sensors might fail due to mechanical stress or chemical
aggression.

| Sensor Technology
The device typically features a metallic diaphragm, which is preferred for
high-pressure applications and vacuum service. The choice of diaphragm material

is critical; options often include 316L stainless steel, Alloy C276 (Hastelloy), Monel,
or Tantalum to ensure compatibility with various process fluids.
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| Performance Metrics

Accuracy: Standard accuracy levels often reach +0.075%, with ultra-high-precision
versions capable of £0.05% of the set span.

Long-term Stability: The instrument is engineered for minimal drift, often specified
at less than 0.05% of the upper range limit (URL) per year.

Turndown Ratio: It supports high turndown ratios (up to 100:1), allowing a single
device to be calibrated for a wide range of operating pressures without losing
significant resolution.

| Communication and Integration

Modern industrial plants require seamless integration into distributed control
systems (DCS). The PMD70 supports several protocols:

4-20 mA HART: The industry standard for point-to-point or multidrop
communication.

PROFIBUS PA: For digital integration in complex plant architectures.

FOUNDATION Fieldbus: Providing advanced diagnostics and decentralized control
capabilities.

Selection Criteria for Differential Pressure
Transmitters

Choosing the correct configuration for a Deltabar S PMD70 requires a detailed
analysis of the process conditions. Engineers must evaluate several factors to
prevent premature device failure or measurement inaccuracies.
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m

Pressure Range Maximum Operating Pressure  Select a sensor with a URL at
(MWP) least 20% higher than the
maximum expected surge.

Process Temperature Impact on Diaphragm Use remote seals if process
temperatures exceed 100°C
(212°F).

Material Compatibility Corrosive Media Use Tantalum for strong
acids; 316L is sufficient for
water/oil.

Output Signal Control System Type Match the protocol to your
existing PLC/DCS (HART is
most common).

Safety Integrity SIL Requirements Ensure the device is certified
for SIL2 or SIL3 applications if
used in safety loops.

For complex applications involving aggressive chemicals or extreme temperatures,
consulting a specialist is advisable. You can Review product options and
application support to compare differential pressure technologies with alternative
solutions like radar or ultrasonic sensors.

| Installation Considerations and Best Practices

The accuracy of a differential pressure measurement is highly dependent on the
quality of the installation. Even the most precise transmitter will provide erroneous
data if the impulse lines or mounting positions are incorrect.

| Impulse Line Piping

Impulse lines are the small-diameter pipes that connect the process tapping points
to the transmitter.

1. Slope: To prevent gas bubbles from being trapped in liquid lines (or liquid from
trapping in gas lines), impulse lines should have a slope of at least 1:12 (approx.
8%).
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2. Length: Keep impulse lines as short as possible to minimize response time and
reduce the risk of clogging or freezing.

3. Support: Ensure lines are properly supported to prevent vibration, which can
introduce noise into the pressure signal.

| Manifold Valves

A 3-valve or 5-valve manifold is essential for the Deltabar S PMD70. The manifold
allows the operator to isolate the transmitter from the process, equalize the
pressure between the high and low sides for zero-point calibration, and vent or
drain the lines without shutting down the process.

| Orientation and Mounting

The transmitter should be mounted in a position that is easily accessible for
maintenance and calibration. For liquid applications, the transmitter is ideally
mounted below the process taps to ensure the impulse lines remain full of liquid.
For gas applications, it should be mounted above the taps to allow condensate to
drain back into the process pipe.

| Limitations and Operational Risks

While the Deltabar S PMD70 is a robust instrument, it is not immune to
environmental and process-related challenges. Understanding these limitations is
key to long-term reliability.

1. Density Changes: Since DP level measurement relies on fluid density, any
change in temperature or concentration that affects density will result in a level
error. If the density varies significantly, a compensation algorithm or a different
technology (such as radar) may be required.

2. Impulse Line Clogging: In processes with high solids content or fluids that
crystallize, impulse lines can become blocked. This results in a "frozen" reading or
erratic behavior. Regular flushing or the use of remote diaphragm seals can
mitigate this risk.
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3. Ambient Temperature Effects: Extreme changes in ambient temperature can
affect the fill fluid inside the transmitter or remote seals, causing a zero shift.
Selecting a transmitter with active temperature compensation is vital for outdoor
installations in harsh climates.

4, Static Pressure Influence: High static pressures can cause a small shift in the
zero point of DP sensors. It is a best practice to perform a "zero adjustment under
static pressure" during commissioning to eliminate this error.

| Maintenance and Calibration

To maintain the high accuracy of the Deltabar S PMD70, a scheduled maintenance
program should be implemented. Unlike mechanical gauges, electronic
transmitters are highly stable, but they still require periodic verification.

Zero Point Check: This is the most common maintenance task. By using the
manifold to equalize the pressure, technicians can verify that the transmitter reads
zero. This should be done at least once a year.

Full Loop Calibration: This involves applying a known pressure using a deadweight
tester or a calibrated pressure pump and verifying the 4-20 mA output. This is
typically required every 2 to 5 years depending on the criticality of the process.

Diagnostic Monitoring: Utilize the HART protocol to check for internal device errors,
such as sensor overpressure events or electronics temperature warnings.

| Frequently Asked Questions (FAQ)

Q: Can the PMD70 be used for vacuum applications?

A: Yes, but it requires a specific sensor configuration and potentially a remote seal
system designed to withstand vacuum conditions without outgassing the fill fluid.

Q: What is the difference between the PMD70 and PMD757
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A: While both belong to the Deltabar S family, the PMD70 typically uses a metallic
diaphragm, whereas the PMD75 may offer different housing materials or
specialized sensor types. Always check the specific technical data sheet for the
latest model variations.

Q: How do | handle steam measurement with this device?

A: For steam, it is critical to use water-filled siphons or condensate pots to protect
the transmitter sensor from the high temperature of the live steam. The
transmitter must measure the pressure of the water column, not the steam
directly.

Q: Is it possible to change the measurement range in the field?

A: Yes, through the local display or via HART communication, the span and zero
can be adjusted within the limits of the sensor's URL (Upper Range Limit).

| Conclusion

The Deltabar S PMD70 remains a benchmark for differential pressure
measurement in the B2B industrial sector. Its combination of high-precision
electronics, durable material options, and advanced diagnostics makes it suitable
for the most demanding applications. However, successful implementation relies
heavily on correct sizing, material selection, and adherence to installation best
practices. For engineers looking to optimize their level and flow loops,
understanding the nuances of DP technology is the first step toward achieving
operational excellence. When DP measurement faces limitations—such as varying
fluid densities or clogging impulse lines—exploring the wider range of industrial
level measurement instruments available at the Main Page can provide alternative
solutions tailored to specific process needs.
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