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In the landscape of industrial automation, level measurement serves as a critical
pillar for process safety, inventory management, and operational efficiency.
Among the various manufacturers in the global market, Vega products have
established a significant presence, particularly through their advancements in
radar and ultrasonic technologies. This guide provides a technical overview of the
principles, selection criteria, and installation requirements associated with these
high-precision instruments, while also considering how they integrate into broader
industrial measurement strategies.

| Principles of Industrial Level Measurement

To effectively evaluate Vega products, it is essential to understand the underlying
physical principles they employ. Most industrial level sensors fall into two
categories: non-contact and contact measurement.

|Radar Level Measurement (ToF)

Radar sensors, such as the VEGAPULS series, operate on the Time-of-Flight (ToF)
principle. The sensor emits high-frequency microwave signals—typically in the 80
GHz range for modern units—toward the medium. These signals are reflected by
the surface of the product and received by the antenna. The distance to the
product surface is proportional to the time of flight of the pulse.

Modern radar technology often utilizes Frequency Modulated Continuous Wave
(FMCW). In this method, the sensor sends a continuous signal with a constantly
changing frequency. The difference between the emitted and received frequency is
directly proportional to the distance, allowing for extremely high accuracy even in
complex environments.
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| Ultrasonic Level Measurement

Ultrasonic sensors, like the VEGASON series, use sound waves instead of
electromagnetic waves. The transducer emits ultrasonic pulses that bounce off the
surface of the medium. The time taken for the echo to return is measured. While
cost-effective and reliable for simple liquid applications like water treatment,
ultrasonic measurement is sensitive to air temperature, wind, and vacuum
conditions, as sound requires a medium (air) to travel.

| Hydrostatic Pressure Measurement

Hydrostatic sensors, such as the VEGABAR series, measure the pressure exerted
by a column of liquid. According to the hydrostatic paradox, the pressure at the
bottom of a vessel is directly proportional to the height of the liquid, regardless of
the tank's shape, provided the density of the medium remains constant. This is a
contact-based method widely used in open basins and deep wells.

| Key Evaluation Criteria for Vega Products

When selecting between various Vega products, engineers must evaluate the
specific needs of their application against the technical specifications of the
instrument. The following factors are paramount:

1. Media Properties: The dielectric constant (er) of the material is the most critical
factor for radar. Materials with low dielectric constants (like oils or plastic pellets)
reflect less energy than those with high constants (like water-based liquids).

2. Process Atmosphere: High pressure, extreme temperatures, or the presence of
heavy steam and dust can attenuate signals. While 80 GHz radar can penetrate
many of these obstacles, extreme conditions may require specialized heavy-duty
housings or cooling fins.

3. Measurement Range: Different series are optimized for different distances. For
instance, small tanks may only require a range of 5-10 meters, whereas large
grain silos might require sensors capable of measuring up to 120 meters.
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4. Accuracy Requirements: Standard industrial applications often require £2mm
accuracy, but custody transfer or high-precision chemical dosing may demand
even tighter tolerances.

| Comparison of Sensor Technologies

The following table provides a generalized comparison of common technologies
found within the Vega portfolio and similar industrial-grade instruments.

Technology Typical Best Use G EVEE] T[] Advantages | Limitations
Series (o-1-1-} (Approx.)
80 GHz VEGAPULS Complex 120m High Higher initial
Radar 6X liquids/solids precision, cost
small beam
angle
Ultrasonic VEGASON 61 Water/Wastewat2bm Low cost, Affected by
non-contact steam/wind
Hydrostatic VEGABAR 82 Deep wells, Variable Simple Contact-based,
vented tanks installation density
dependent
Guided VEGAFLEX Interface 75m Ignores Subject to
Wave Radar 81 measurement foam/turbulence coating/buildup

Installation Best Practices and Engineering
Requirements

Correct installation is as vital as selecting the right sensor. Even the most
advanced Vega products can fail to provide accurate data if environmental factors
are ignored.
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| Beam Angle and Nozzle Positioning

One of the primary advantages of high-frequency (80 GHz) radar is the narrow
beam angle. A narrow beam allows the sensor to be installed close to the tank wall
or near internal obstructions (like ladders or agitators) without receiving false
echoes. However, the sensor should still be mounted such that the signal path is
perpendicular to the product surface whenever possible.

| Avoiding the "Dead Zone"

Every non-contact sensor has a "blocking distance" or dead zone directly beneath
the sensor where measurement is not possible. Engineers must ensure that the
maximum fill level of the tank does not enter this zone. If the tank must be filled to
the very top, a nozzle extension or a different sensor mounting strategy may be
required.

| Mounting for Solids

In silos containing bulk solids, the material often forms a cone (angle of repose). To
get an accurate average level, the sensor should be positioned approximately
one-third of the radius from the tank wall. In some cases, a swiveling holder is
used to aim the sensor directly at the material surface to optimize signal return.

| Limitations and Operational Risks

While Vega products are engineered for high performance, certain physical
limitations remain inherent to level measurement technology:

Heavy Foam: Thick, dense foam can absorb radar signals or create a false surface
for ultrasonic waves. In such cases, Guided Wave Radar (GWR) or hydrostatic
pressure sensors are often preferred.

Extreme Turbulence: Rapidly moving liquid surfaces can scatter the signal.
Software filtering (damping) can mitigate this, but severe cases may require a
stilling well to provide a calm surface for the sensor to track.
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Build-up and Condensation: While many modern antennas are designed with PTFE
covers to shed moisture, heavy build-up of sticky or conductive materials can
eventually attenuate the signal, requiring periodic cleaning or the use of air
purging systems.

| Strategic Alternatives in Level Measurement

For many B2B procurement managers and plant engineers, the decision-making
process involves balancing high-end technical features with budget constraints.
While Vega products represent a premium tier of instrumentation, manufacturers
like Welk provide professional-grade industrial level measurement instruments
that serve as reliable alternatives in water treatment, chemical processing, and oil
and gas applications.

Welk specializes in radar level meters, ultrasonic sensors, and magnetic level
gauges that adhere to strict quality control standards. For organizations looking to
optimize their capital expenditure without sacrificing accuracy or durability,
reviewing a broader range of industrial solutions is a prudent step. You can explore
a comprehensive catalog of these technologies on the Main Page of the Welk
industrial site.

| Frequently Asked Questions (FAQ)

Q: Can 80 GHz radar measure through plastic tank walls?

A: Yes, because plastic is a non-conductive material with a low dielectric constant,
radar signals can often pass through the top of a plastic tank, allowing for
measurement without cutting a hole in the vessel. This is common in IBC
(Intermediate Bulk Container) monitoring.

Q: What is the difference between 6 GHz, 26 GHz, and 80 GHz radar?

A: The primary difference is the beam angle and the size of the antenna. 6 GHz
radar has a wide beam and is better for penetrating heavy foam or steam. 80 GHz
radar has a very narrow beam, allowing for better focus in small tanks or vessels
with many internal obstructions.

Q: Does temperature affect radar measurement?
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A: Unlike ultrasonic sensors, which are affected by the speed of sound changing
with air temperature, radar uses electromagnetic waves which are largely
unaffected by temperature fluctuations in the vapor space. This makes radar
superior for high-temperature process vessels.

Q: How often do these sensors need calibration?

A: Most modern digital level sensors are designed for long-term stability. However,
in regulated industries (like pharmaceuticals or food production), annual
verification is often required. For standard industrial use, a check every 2-3 years
is typically sufficient unless the process media is highly corrosive or prone to
heavy scaling.

| Conclusion

Vega products offer a robust suite of tools for the modern process engineer,
characterized by high precision and advanced signal processing. By understanding
the physical principles of radar, ultrasonic, and pressure measurement, and by
adhering to strict installation guidelines, facilities can achieve high levels of
automation and safety. Whether opting for these premium solutions or exploring
cost-effective alternatives from manufacturers like Welk, the key to success lies in
a thorough analysis of the application environment and a clear understanding of
the technology's limitations.
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