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In the landscape of industrial process instrumentation, pressure transmitters
represent one of the most versatile and essential categories of measurement
technology. Among the industry standards for these devices is the Vegabar series,
a range of pressure transmitters designed to handle everything from simple
hydrostatic level measurement to complex process pressure monitoring in
extreme environments. For engineers and plant operators, understanding the
nuances of these instruments is critical for ensuring process safety, efficiency, and
long-term reliability.

This guide examines the technical foundations of pressure-based level
measurement, the specific engineering features of the Vegabar line, and the
practical considerations necessary for selecting and installing these instruments in
professional B2B environments. Whether you are managing a water treatment
facility or a high-pressure chemical reactor, the principles of hydrostatic
measurement remain a cornerstone of modern automation.

Understanding the Principle of Hydrostatic Level
Measurement

Before selecting a specific transmitter, it is vital to understand the physics that
allow a pressure sensor to determine the level of a liquid. Hydrostatic level
measurement relies on the principle that the pressure at a specific point in a static
liquid is proportional to the height of the liquid column above it.

| The Hydrostatic Formula

The relationship is defined by the formula:

P=p-g-h

Where:

P is the hydrostatic pressure (measured in Pascals or bar).
p (rho) is the density of the medium (kg/m?3).

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 or open tank, the sensor measures the total pressure and subtracts the
atmospheric pressure (gauge pressure measurement) to isolate the pressure
exerted by the liquid. In pressurized vessels, a differential pressure approach is
required, where a second sensor or a capillary system accounts for the gas phase
pressure above the liquid. Instruments like the Vegabar series are engineered to
convert these physical forces into standardized electronic signals, such as 4...20
mA or digital bus protocols.

| Technical Overview of the Vegabar Series

The Vegabar family is categorized primarily by the type of sensor cell used and the
intended application environment. Choosing between these models requires an
analysis of the chemical compatibility, temperature range, and mechanical stress
of the process.

| Ceramic vs. Metallic Measuring Cells

One of the most significant distinctions in pressure transmitter design is the
material of the diaphragm that interfaces with the medium.

1. Ceramic Measuring Cells (e.g., Vegabar 82): These use a "dry" measuring
principle. The ceramic (typically sapphire-ceramic) is extremely hard and resistant
to abrasion and chemical corrosion. Because there is no internal transmission fluid
(oil), these sensors are ideal for vacuum applications and processes where oil
contamination must be avoided, such as in the food or semiconductor industries.

2. Metallic Measuring Cells (e.g., Vegabar 83): These utilize a metallic diaphragm
(often stainless steel, Hastelloy, or Tantalum) that transmits pressure via a small
volume of internal oil to the sensor element. These are preferred for very
high-pressure ranges (up to 1,000 bar) and applications where a flush-mounted
diaphragm is necessary to prevent clogging in viscous media.
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| Electronic Differential Pressure

A notable advancement in the Vegabar 80 series is the capability for electronic
differential pressure measurement. Instead of using traditional capillary
tubes—which are sensitive to temperature fluctuations and mechanical
damage—two individual transmitters are linked electronically. One measures the
total pressure at the bottom, and the other measures the head pressure. The
software calculates the difference, providing a highly accurate level reading for
pressurized tanks.

Practical Selection Criteria for Industrial
Applications

Selecting the right instrument involves more than just matching a pressure range.
Engineers must evaluate the "total error" of the measurement, which includes
linearity, hysteresis, and temperature effects. For those seeking high-performance
alternatives or customized OEM solutions, Review product options and application
support to ensure the selected hardware meets the specific demands of the site.

| Selection Table: Key Considerations

m Ceramic Cell (Dry) Metallic Cell (Oil-Filled)

Abrasion Resistance Excellent (High hardness) Moderate

Vacuum Resistance High (No oil outgassing) Limited in high temps

Overload Resistance Very High (up to 200x) Moderate

Hygienic Design Available (Ceramic) Preferred (Flush metallic)

Max Pressure Up to ~100 bar Up to 1,000 bar

Chemical Stability Resistant to most Dependent on diaphragm
acids/alkalis alloy
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| Installation and Engineering Best Practices

The accuracy of a pressure transmitter is often determined by its installation. Even
the most advanced Vegabar unit will provide incorrect data if mounted improperly.

| Mounting Position

For liquid level measurement, the sensor should be mounted as low as possible on
the vessel. If the sensor is mounted on a pipe or a nozzle, it must be ensured that
the pipe remains full of liquid and is not subject to "gas pockets" which can
compress and cause false readings. In applications involving steam or hot liquids, a
siphon or cooling element should be used to protect the electronics from
exceeding their rated operating temperature (typically 85°C for standard
electronics).

| Venting and Atmospheric Compensation

For gauge pressure sensors, a small vent capillary is usually integrated into the
cable or the housing. It is essential that this vent is not blocked or submerged in
water, as this would prevent the sensor from compensating for changes in
barometric pressure, leading to a "drift" in the level reading.

| Calibration and Zero Adjustment
Upon installation, a "zero adjustment” is often required. This accounts for the
mounting position and the weight of the diaphragm itself. Most modern

transmitters allow for this to be done via an on-site display, a handheld
programmer, or via HART communication software.

| Limitations and Potential Risks

While pressure transmitters are robust, they are not universal solutions. Engineers
must be aware of the following limitations:
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Density Sensitivity: Since the measurement is based on weight, any change in the
liquid's density (due to temperature changes or mixing of different chemicals) will
directly affect the level reading. If density is variable, a compensatory system or a
different technology, such as radar, may be required.

Build-up and Clogging: In wastewater or slurry applications, material can build up
on the diaphragm. While ceramic cells are resistant to cleaning, the build-up itself
can add weight or dampen the pressure signal.

Mechanical Shock: While ceramic cells are tough, they can be brittle. Sudden
pressure spikes (water hammer) can potentially crack a ceramic diaphragm if the
device is not fitted with a pressure snubber.

| Comparison with Other Technologies

In the broader context of industrial automation, pressure transmitters like the
Vegabar series are often compared with ultrasonic and radar sensors.

Pressure vs. Ultrasonic: Pressure sensors are unaffected by foam, dust, or vapor in
the tank headspace, which often baffle ultrasonic waves. However, they require a
process penetration (a hole in the tank).

Pressure vs. Radar: Radar is top-down and non-contact, making it ideal for
corrosive or extremely hot media. However, pressure transmitters are generally
more cost-effective for simple liquid level applications and are easier to maintain
in standard water/oil tanks.

| Frequently Asked Questions (FAQ)

Q: Can | use a Vegabar transmitter for steam applications?

A: Yes, but it requires a metallic measuring cell and usually a chemical seal or
siphon to isolate the sensor from the high temperature of the steam. Ceramic cells
are generally not recommended for direct contact with high-temperature steam
due to potential thermal shock.

Q: How often should a pressure transmitter be recalibrated?
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A: This depends on the industry. In regulated industries like pharma or food,
annual calibration is standard. In general industrial use, modern sensors with high
long-term stability (often <0.1% per year) may only need verification every 2to 5
years.

Q: What is the benefit of a flush-mounted diaphragm?

A: A flush-mounted diaphragm sits even with the tank wall. This prevents "dead
spaces" where food products or chemicals could collect and rot or crystallize,
making it essential for hygienic (CIP/SIP) processes.

Q: How does the sensor handle turbulent surfaces?

A: Because the sensor measures the weight of the liquid column, it is naturally less
sensitive to surface turbulence than ultrasonic or radar sensors. However,
significant turbulence can cause pressure fluctuations; these are typically
smoothed out using the "damping" function in the transmitter's software.

| Conclusion

The Vegabar series represents a sophisticated approach to one of the oldest
challenges in engineering: knowing exactly how much fluid is in a container. By
selecting the appropriate measuring cell material, ensuring correct installation,
and understanding the impact of fluid density, B2B procurement and engineering
teams can implement a measurement solution that lasts for decades. For those
exploring the full range of industrial level measurement options, including radar
and ultrasonic alternatives, visiting the Main Page provides a comprehensive
starting point for technical comparison and procurement support.
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