WELK | REFERENCE GUIDE

Pressuretransmitter

A practical guide to pressuretransmitter, covering the reader intent, the
relationship to pressuretransmitter, 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 landscape of industrial automation and process control, the accurate
measurement of pressure and liquid level is fundamental to operational safety,
efficiency, and product quality. A pressuretransmitter serves as the critical
interface between physical process variables and the digital or analog control
systems that manage them. Whether monitoring the head pressure in a chemical
reactor or determining the volume of water in a deep reservoir, these instruments
provide the data necessary for precise decision-making.

For engineers and procurement specialists, selecting the right pressuretransmitter
requires a deep understanding of both the technology and the specific demands of
the application environment. As a professional manufacturer, Welk provides a
comprehensive range of level measurement solutions, including radar, ultrasonic,
and hydrostatic instruments. You can explore the full catalog of these technologies
on our Main Page.

| Measurement Principles of the Pressuretransmitter

To effectively implement pressure-based measurement, one must first understand
the physics governing the technology. Most industrial transmitters operate on one
of three primary sensing principles: piezoresistive, capacitive, or resonant wire.

| Hydrostatic Level Measurement

In the context of level sensing, the pressuretransmitter often functions as a
hydrostatic level sensor. This method is based on the principle that the pressure at
a specific depth in a static liquid is proportional to the height of the liquid column
above it. The relationship is defined by the formula:

P=pXxgxh

Where:

P is the hydrostatic pressure (Pascal or bar).
p (rho) is the density of the liquid (kg/ms3).

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

By measuring the pressure at the bottom of a tank and knowing the density of the
fluid, the transmitter can calculate the exact level. This is why a
pressuretransmitter is frequently referred to as a level transmitter in industrial
settings.

| Sensing Elements

1. Piezoresistive Sensors: These utilize a silicon or ceramic diaphragm with
integrated strain gauges. When pressure is applied, the diaphragm deforms,
changing the electrical resistance of the gauges. This change is converted into a
standardized 4-20mA or digital signal.

2. Capacitive Sensors: These measure the change in capacitance between a
sensing diaphragm and a fixed reference electrode. As pressure moves the
diaphragm, the distance between the plates changes, altering the capacitance.
These are known for high accuracy and stability over time.

| Key Evaluation Criteria for Selection

Selecting a pressuretransmitter is not a "one-size-fits-all" process. Several
technical parameters must be confirmed to ensure the device performs reliably in
the intended environment.

| Media Compatibility and Material Selection

The wetted parts of the transmitter—specifically the diaphragm and the process
connection—must be chemically compatible with the media. While 316L stainless
steel is the standard for water and mild oils, corrosive chemicals like sulfuric acid
or brine require specialized materials such as Tantalum, Hastelloy C, or ceramic
diaphragms.
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| Pressure Type: Gauge vs. Absolute vs. Differential

Gauge Pressure: Measures pressure relative to atmospheric pressure. This is the
most common type for vented tanks.

Absolute Pressure: Measures pressure relative to a perfect vacuum. This is used in
vacuum distillation or applications where atmospheric pressure fluctuations would
introduce errors.

Differential Pressure (DP): Measures the difference between two pressure points. In
level measurement, DP transmitters are essential for pressurized (closed) tanks,
where the sensor must subtract the overhead gas pressure from the total pressure
at the bottom to find the true liquid level.

| Accuracy and Stability
Industrial applications typically require accuracy classes ranging from 0.5% to
0.075% of the span. Long-term stability is also vital; a high-quality

pressuretransmitter should maintain its calibration for several years to minimize
maintenance costs.

| Practical Selection Table

The following table provides a quick reference for matching transmitter types with
common industrial applications.
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Application Type Recommended Key Feature Typical Output

Transmitter Type

Open Water Submersible IP68 protection, 4-20mA / HART
Reservoirs Hydrostatic vented cable

Pressurized Chemical  Differential Pressure High static pressure 4-20mA / Modbus
Tanks (DP) limit

Food & Beverage Sanitary Pressure Tri-clamp fitting, 4-20mA / 10-Link
Processing Transmitter flush diaphragm

High-Temperature Remote Seal Capillary tube 4-20mA / HART
Steam Pressure Transmitter isolation

Deep Well Small Diameter Slim profile (e.g., 4-20mA / RS485
Monitoring Submersible 19mm - 28mm)

| Installation Considerations and Best Practices

Even the most accurate pressuretransmitter will provide incorrect data if installed
improperly. Engineering teams should follow these guidelines to ensure optimal
performance.

| Mounting Position

For liquid applications, the transmitter should ideally be mounted below or at the
same level as the process tapping point to ensure the impulse lines remain full of
liquid and free of trapped gas. For gas applications, the transmitter should be
mounted above the tapping point to allow any condensate to drain back into the
process.

| Submersible Installation

When using a submersible pressuretransmitter, the cable contains a small vent
tube that allows the internal sensor to reference atmospheric pressure. It is critical
that this tube is not kinked, blocked, or exposed to moisture. Desiccant cartridges
or specialized junction boxes are often used at the termination point to prevent
moisture ingress into the vent tube, which could lead to sensor drift or failure.
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| Temperature Management

Standard transmitters are usually rated for process temperatures up to 80°C or
100°C. If the process media exceeds these limits, cooling elements (siphons) or
remote diaphragm seals with capillary tubes should be used to protect the
electronics from heat damage.

|Limitations and Common Application Risks

While the pressuretransmitter is a versatile tool, it has inherent limitations that
must be managed during the engineering phase.

1. Density Fluctuations: Since hydrostatic measurement relies on the formula $P =
pgh$, any change in the liquid's density (p) will result in a level error. Density can
change due to temperature fluctuations or changes in chemical concentration. If
the density is not constant, a radar or ultrasonic sensor may be a better choice, or
a second transmitter can be added to calculate density in real-time.

2. Turbulence and Sludge: In tanks with heavy agitation or high sediment levels,
the transmitter's diaphragm can be damaged or clogged. Using a protective shroud
or mounting the transmitter away from the agitator's direct path can mitigate
these risks.

3. Overpressure Events: Every pressuretransmitter has a defined overpressure
limit. Exceeding this limit, even momentarily (such as during a water hammer
event), can permanently deform the diaphragm and shift the zero point of the
instrument.

| Frequently Asked Questions (FAQ)
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How often should a pressuretransmitter be
calibrated?

In most stable industrial environments, an annual calibration check is sufficient.
However, in critical safety applications or harsh environments with high vibration
and temperature swings, semi-annual or quarterly checks may be required. Many
modern instruments support HART protocol, allowing for remote diagnostics and
simplified "loop checks."

Can a pressuretransmitter measure the level of a
boiling liquid?

Measuring boiling liquids with a pressuretransmitter is challenging because the
density of the fluid is highly unstable and the presence of bubbles (gas) changes
the effective weight of the liquid column. In these scenarios, non-contact methods
like radar are generally preferred.

What is the difference between a pressure sensor
and a pressure transmitter?

While the terms are often used interchangeably, a "sensor" usually refers to the
raw sensing element that outputs a low-level millivolt signal. A "transmitter"
includes the sensor plus the electronic circuitry required to amplify, compensate,
and convert that signal into a standardized industrial output like 4-20mA or a
digital fieldbus protocol.

Why is my transmitter reading high when the tank is
empty?

This is often caused by a "zero shift." It can result from physical damage to the
diaphragm, moisture in the reference vent tube, or sediment buildup on the sensor
face. If the transmitter is a differential pressure type, it may also indicate that the
"low side" impulse line is blocked or contains liquid that should not be there.
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| Conclusion

The pressuretransmitter remains a cornerstone of level and pressure monitoring
due to its reliability and cost-effectiveness. By understanding the hydrostatic
principles, selecting the appropriate materials for the media, and adhering to strict
installation standards, industrial operators can achieve precise control over their
processes. For those looking to compare these instruments with other
technologies, such as ultrasonic or radar sensors, we invite you to Review product
options and application support to find the ideal solution for your specific project
requirements.
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