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In the landscape of industrial process control, the term Vegaba—often associated
with the VEGABAR series of pressure transmitters—represents a cornerstone
technology for hydrostatic level measurement and process pressure monitoring.
These instruments are engineered to convert physical pressure into an electrical
signal, providing critical data for automation in industries ranging from wastewater
treatment to complex chemical manufacturing. For engineers and procurement
specialists, understanding the technical nuances of these sensors is essential for
ensuring plant safety, operational efficiency, and long-term reliability.

This guide examines the fundamental principles, selection criteria, and installation
requirements for pressure-based level measurement systems, alighing with the
high standards of accuracy required in modern industrial environments. For a
broader overview of available sensing technologies, professionals can visit the
Main Page to explore comprehensive instrumentation portfolios.

| Measurement Principles of Vegaba Instruments

Pressure-based level measurement, or hydrostatic measurement, relies on the
physical relationship between the height of a liquid column and the pressure
exerted at the base of a vessel. Vegaba instruments typically utilize one of two
primary measuring cell technologies: ceramic or metallic.

| Hydrostatic Pressure Principle

The basic principle is defined by the formula:

P=pxgxh

Where:

P is the hydrostatic pressure (Pa 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?).

h is the height of the liquid (m).
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Because gravity is constant and the density of the medium is usually known, the
sensor can calculate the height (level) of the liquid by measuring the pressure. If
the tank is vented to the atmosphere, a gauge pressure sensor is used to
compensate for atmospheric changes. In pressurized vessels, a differential
pressure setup is required to subtract the top-side gas pressure from the total
pressure at the bottom.

| Ceramic vs. Metallic Measuring Cells

1. Ceramic Cells (Dry Measuring Principle): These cells use a robust ceramic
diaphragm (often sapphire-ceramic). They are highly resistant to abrasion and
chemical corrosion. Because they do not use an internal transmission oil, they are
ideal for vacuum applications and high-purity processes where oil contamination
must be avoided.

2. Metallic Cells: These utilize a thin metal diaphragm (Stainless steel, Hastelloy, or
Tantalum) that transmits pressure via a fill fluid (usually silicone or white oil) to a
silicon-based sensor element. These are preferred for extremely high-pressure
ranges and applications requiring flush-mounted diaphragms to prevent clogging.

| Key Evaluation Criteria for Sensor Selection

Selecting the correct Vegaba configuration requires a detailed analysis of the
process environment. Failure to account for chemical compatibility or thermal
dynamics can lead to premature sensor failure or measurement drift.

| Accuracy and Span

Industrial transmitters typically offer accuracy classes ranging from 0.05% to 0.2%
of the calibrated span. It is vital to distinguish between "Turn down" (the ratio of
the maximum range to the calibrated range) and the base accuracy. A high
turn-down ratio allows one sensor to be used across multiple tank sizes, but it may
increase the total performance error.
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| Process Temperature and Thermal Shock

Standard sensors operate effectively between -40°C and +100°C. However, in
steam cleaning (CIP/SIP) or high-temperature chemical reactions, specialized
cooling fins or remote capillary systems are necessary to protect the electronics.
Ceramic cells are particularly resilient to thermal shock compared to oil-filled
metallic cells, which may experience "temperature offset" as the internal oil
expands.

| Chemical Compatibility
The wetted materials—those in direct contact with the medium—must be chosen
based on the pH value and concentration of the liquid. While 316L stainless steel is

standard, aggressive media like hydrochloric acid or sodium hypochlorite require
PVDF, Hastelloy, or Tantalum coatings.

| Practical Selection Table

The following table provides a general framework for selecting a pressure
transmitter based on common industrial application profiles.

Application Recommended | Typical Housing Signal Output
Type Cell Type Pressure Material

Range
Water Storage Ceramic 0 to 2 bar Plastic/Stainless 4...20mA/HART
Tanks (Gauge)
Chemical Ceramic 0 to 4 bar Stainless Steel Modbus/HART
Dosing (PVDF/PTFE)
High-Pressure Metallic (Flush) 0 to 40 bar Stainless Steel 4...20mA/HART
Steam
Vacuum Ceramic -1 to 10 bar Stainless Steel PROFIBUS PA
Distillation (Absolute)
Hygienic Metallic (Flush) 0 to 10 bar 316L (Ra < 10-Link
(Food/Bio) 0.8um)
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| Installation Considerations and Best Practices

Correct mechanical installation is as critical as the electronic configuration. Even
the most precise Vegaba sensor will provide inaccurate data if mounted
improperly.

| Mounting Position

For liguid level measurement, the sensor should ideally be mounted at the lowest
point of the tank. If the sensor is installed on a pipe leading from the tank, ensure
the pipe is not subject to high-velocity flow, which can create a Venturi effect and
lower the pressure reading (dynamic pressure error).

| Avoiding Turbulence and Agitators

If the tank contains an agitator or mixer, the sensor should be installed in a
location where it is shielded from direct fluid impact. In cases of extreme
turbulence, a stilling well (a perforated pipe) can be used to dampen the fluid
movement around the diaphragm.

| Moisture and Venting

For gauge pressure sensors, the reference air must reach the back of the
diaphragm through a vented cable or a specialized breathing filter. In
high-humidity environments, it is essential to ensure that the vent capillary is
protected from moisture ingress, which could block the reference path and cause
measurement errors as the weather changes.

| Zero Point Calibration

After installation, a "Position Correction" or zero-point adjustment should be

performed. This accounts for the weight of the diaphragm and the mounting

orientation, ensuring that the sensor reads exactly 0.00 bar when the tank is
empty.
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| Limitations and Common Risks

While Vegaba-style pressure transmitters are versatile, they have inherent
limitations that engineers must manage:

1. Density Sensitivity: Since the measurement is based on weight, any change in
the liquid's density (caused by temperature fluctuations or concentration changes)
will directly affect the level reading. If density varies significantly, a secondary
temperature sensor or a continuous density compensation system is required.

2. Diaphragm Buildup: In applications with crystallizing media or heavy sludge,
material can build up on the diaphragm. While ceramic cells are scratch-resistant
and can be cleaned, metallic diaphragms are fragile and can be easily damaged
during manual cleaning.

3. Overpressure Events: Sudden pressure spikes (water hammer) can deform
metallic diaphragms. Selecting a sensor with a high overpressure rating (often up
to 10x the nominal range for ceramic cells) is a critical safety margin.

4. Gas Pockets: In differential pressure applications, gas bubbles trapped in the
impulse lines (the small pipes connecting the sensor to the tank) can cause
significant fluctuations. Impulse lines should be sloped correctly to allow gas to
escape back into the vessel.

| Frequently Asked Questions (FAQs)

Q: Can a Vegaba pressure sensor be used for solids?

A: Generally, no. Hydrostatic pressure measurement requires the medium to
behave like a fluid to exert equal pressure in all directions. For solids (powders,
grains), radar or ultrasonic technologies are preferred. You can find more
information on these alternatives on our Main Page.

Q: How often should the sensor be calibrated?

A: In stable environments, an annual check is standard. However, in high-precision
chemical dosing or regulated industries (like pharma), bi-annual calibration is
recommended to account for potential electronic drift.
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Q: What is the advantage of HART communication in these sensors?

A: HART (Highway Addressable Remote Transducer) allows for digital
communication over the existing 4-20mA wires. This enables remote diagnostics,
configuration, and the transmission of secondary variables (like internal sensor
temperature) without needing extra wiring.

Q: Is a ceramic diaphragm better than stainless steel?

A: It depends on the application. Ceramic is better for abrasive fluids and vacuum,
while stainless steel or other metals are better for very high pressures and
applications requiring a flush-mounted hygienic seal.

| Conclusion

Vegaba instruments offer a robust and highly accurate solution for level and
process pressure challenges. By understanding the relationship between the
medium's properties and the sensor's measuring cell technology, engineers can
implement systems that require minimal maintenance and provide years of
reliable service. When selecting a device, always confirm the process temperature,
chemical compatibility, and the potential for density changes to ensure the chosen
instrument meets the specific demands of the project. For detailed technical
specifications and support in selecting the right level measurement technology,
please refer to the resources available on our Main Page.
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