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In the landscape of industrial automation and process control, the term "press
sensor'—frequently used as a shorthand for pressure sensors or hydrostatic level
transmitters—represents a cornerstone technology for monitoring liquid volumes.
While pressure measurement is a broad field, its application in level sensing relies
on the fundamental physics of hydrostatics. For engineers and procurement
specialists, selecting the right press sensor requires a deep understanding of how
fluid weight translates into electronic data and how environmental variables can
impact the accuracy of these readings.

As a professional manufacturer, Welk provides a comprehensive range of industrial
level measurement instruments, including radar, ultrasonic, and hydrostatic
solutions. This guide focuses on the technical nuances of the press sensor in level
measurement contexts, providing the factual framework necessary for informed
decision-making in water treatment, chemical processing, and oil and gas
applications.

Measurement Principles of Hydrostatic Press
Sensors

The operation of a press sensor in a level measurement application is governed by
Stevin’s Law, which states that the pressure exerted by a static liquid column is
proportional to its height and density. The mathematical expression is:

P=pxgxh

Where:

P is the hydrostatic pressure.

p (rho) is the density of the liquid (kg/m?3).

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

Because gravity is a constant and the density of most liquids is known, the press
sensor can calculate the height (level) by measuring the pressure at a specific
point, usually the bottom of a tank or a submerged depth.
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| Sensing Element Technologies

There are two primary technologies used within the sensing head of a modern
press sensor:

1. Piezo-resistive Sensors: These utilize a silicon diaphragm with integrated
resistors. When pressure is applied, the diaphragm deforms, changing the
resistance (the piezoresistive effect). These are highly sensitive and cost-effective
for clean water applications.

2. Ceramic Capacitive Sensors: These feature a ceramic diaphragm that acts as
one plate of a capacitor. Pressure changes the distance between the ceramic plate
and a fixed substrate, altering the capacitance. Ceramic sensors are exceptionally
robust, offering high resistance to corrosion and mechanical wear, making them
ideal for aggressive chemicals or slurries.

|Types of Press Sensors for Level Measurement

Depending on the installation requirements and the nature of the vessel, press
sensors are typically categorized into three main configurations.

| 1. Submersible Level Transmitters

These are designed to be lowered directly into the medium. The sensor is housed
in a waterproof casing (often IP68 rated) and connected via a specialized cable
that includes a vent tube. This tube allows the sensor to compensate for changes
in atmospheric pressure, ensuring that the measurement reflects only the weight
of the liquid.

| 2. Externally Mounted Pressure Transmitters

For closed tanks or vessels where internal access is restricted, the press sensor is
mounted to a flange or a threaded NPT/G connection at the base of the tank. These
are easier to maintain as they do not require the tank to be emptied for sensor
retrieval.
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|3. Differential Pressure (DP) Transmitters

In pressurized tanks (such as boilers or liquefied gas storage), the pressure above
the liquid surface (ullage pressure) must be subtracted from the total pressure at
the bottom. A DP press sensor measures the difference between the high-pressure
side (bottom) and the low-pressure side (top) to provide an accurate level reading
regardless of the internal tank pressure.

| Key Evaluation Criteria for Industrial Selection

Choosing a press sensor involves more than just matching a pressure range.
Engineers must evaluate several technical parameters to ensure long-term
reliability.

Material Compatibility: The wetted parts—including the diaphragm and the
housing—must be chemically compatible with the process media. Common
materials include 316L stainless steel for water, or Hastelloy and PTFE coatings for
acidic environments.

Accuracy and Stability: Industrial applications typically require accuracy within
0.1% to 0.5% of the full scale. Long-term stability is also critical to minimize the
frequency of recalibration.

Signal Output: Standard 4-20mA analog outputs are common, but many modern
facilities require digital protocols like HART, Modbus R5485, or Profibus for remote
diagnostics and configuration.

Pressure Range: It is vital to select a sensor where the expected operating
pressure sits within 25% to 75% of the sensor's maximum range to prevent
damage from pressure spikes while maintaining sensitivity.

For a detailed look at specific hardware configurations and technical data sheets,
you can Review product options and application support on our Main Page.
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Selection Table: Press Sensor Specifications by
Application

The following table provides a general reference for selecting a press sensor based
on typical industrial scenarios. Measurements are provided in metric units with
imperial equivalents.

Application

Recommended

Sensor Type

Typical Range

(Metric)

Typical Range
(Imperial)

Common
Material

Deep Well Submersible 0-200 mH20 0-656 ft 316L Stainless

Monitoring Steel

Chemical Ceramic 0-50 kPa 0-7.25 psi PVDF / Hastelloy

Storage Tank Capacitive

Wastewater Submersible 0-5 mH20 0-16.4 ft 316L w/ PTFE

Sump (Flush) Cable

Fuel Qil Tank External 0-2 bar 0-29 psi Stainless Steel
Threaded

Pressurized Differential 0-100 kPa 0-14.5 psi 316L / Monel

Steam Boiler Pressure

| Installation Considerations and Best Practices

Proper installation is as important as the sensor selection itself. Failure to follow
best practices can lead to erratic readings or premature sensor failure.

1. Atmospheric Compensation: For submersible sensors, ensure the vent tube in
the cable is not kinked or blocked. Use a desiccant filter at the termination point to
prevent moisture from entering the vent tube, which can cause internal corrosion
or offset errors.

2. Stilling Wells: In tanks with high turbulence or agitators, submersible sensors
should be installed inside a stilling well (a perforated pipe). This protects the
sensor from mechanical stress and stabilizes the liquid surface around the
diaphragm.
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3. Positioning: The press sensor should be installed away from inlet pipes where
the force of incoming fluid could create localized pressure spikes (dynamic
pressure), leading to false high-level readings.

4, Zero Point Calibration: Once installed, the sensor should be zeroed to account
for its specific mounting position and the weight of the cable (if submersible).

| Limitations and Common Risks

While the press sensor is a versatile tool, it is not a "one-size-fits-all" solution.
Awareness of its limitations is essential for system design.

Density Sensitivity: Since the sensor measures weight, any change in the liquid's
density—caused by temperature fluctuations or changes in chemical
concentration—will result in a level error. If density varies significantly, a
temperature-compensated system or a different technology (like radar) may be
required.

Sediment Accumulation: In wastewater or slurry applications, sediment can build
up around the sensor diaphragm. This can "mask" the sensor or cause mechanical
damage. Flush-diaphragm designs or regular maintenance cycles are necessary in
these environments.

Vacuum Conditions: Standard hydrostatic sensors are designed for positive
pressure. If a tank is under vacuum, the diaphragm can be pulled outward,
potentially damaging the internal sensing element. Specialized absolute pressure
or DP sensors are required for vacuum service.

|Frequent|y Asked Questions (FAQs)

Q: How often should a press sensor be calibrated?

A: Most industrial-grade sensors should be checked annually. However, in critical
or harsh environments, a six-month interval is recommended to ensure the
4-20mA loop remains accurate.

Q: Can a press sensor measure the level of a boiling liquid?
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A: It is challenging. Boiling creates bubbles (aeration), which lowers the effective
density of the liquid. The sensor will read a lower level than actually exists.
Furthermore, the steam pressure in the headspace must be accounted for using a
differential pressure setup.

Q: What is the difference between a gauge press sensor and an absolute press
sensor?

A: A gauge sensor measures pressure relative to the current atmospheric pressure
(using a vent tube). An absolute sensor measures pressure relative to a perfect
vacuum. For most open-tank level applications, gauge pressure sensors are the
standard choice.

Q: Does the length of the cable affect the signal of a submersible press sensor?

A: For 4-20mA current loop signals, cable length has minimal impact on accuracy
over hundreds of meters, provided the power supply voltage is sufficient to
overcome the loop resistance. However, the physical weight of the cable must be
supported to prevent stretching.

| Conclusion

The press sensor remains one of the most reliable and cost-effective methods for
liquid level measurement across global industries. By understanding the
relationship between pressure and depth, and by carefully matching sensor
materials and configurations to the specific process environment, engineers can
achieve high-precision monitoring with minimal maintenance. For further technical
specifications or to discuss a customized OEM/ODM solution for your project, visit
the Welk Main Page to explore our full portfolio of industrial measurement
technology.
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