WELK | REFERENCE GUIDE

Skyborne Vega

A practical guide to skyborne vega, covering the reader intent, the relationship to
skyborne vega, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE Skyborne Vega

In the landscape of industrial automation and process control, non-contact level
measurement has undergone a significant transformation. Among the most
discussed advancements in recent years is the shift toward high-frequency radar
systems, often categorized under terms like skyborne vega or 80 GHz radar
technology. These systems represent a departure from traditional mechanical or
low-frequency ultrasonic methods, offering a level of precision and reliability that
was previously difficult to achieve in challenging environments such as narrow
silos, turbulent liquid tanks, or high-dust atmospheres.

For process engineers and facility managers, understanding the underlying physics
of these "skyborne" or non-contact radar sensors is essential for selecting the right
instrumentation. This guide examines the technical principles, selection criteria,
and practical installation requirements for modern radar level meters, providing a
factual reference for industrial applications.

| 1. Principles of Non-Contact Radar Measurement

To understand the performance of systems like the skyborne vega category, one
must first distinguish between the two primary methods of radar level sensing:
Pulse Radar and Frequency Modulated Continuous Wave (FMCW) radar.

| Pulse Radar (Time of Flight)

Pulse radar sensors emit a short microwave signal toward the medium's surface.
The sensor measures the time it takes for the pulse to travel to the surface and
return. While effective for many standard applications, pulse radar often struggles
with low-dielectric materials or environments with significant surface agitation, as
the signal-to-noise ratio can be relatively low.
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|FMCW Radar (Frequency Modulation)

Modern high-frequency sensors, including those used in advanced industrial level
measurement, predominantly utilize FMCW technology. Instead of a simple pulse,
the device emits a continuous signal with a constantly changing frequency. As the
signal reflects off the material and returns to the antenna, it is compared with the
frequency currently being emitted. The frequency difference is directly
proportional to the distance.

This method allows for much higher resolution and better signal processing. When
operating at higher frequencies, such as 80 GHz, the wavelength is shorter, which

allows for a more focused beam and better reflection even from materials with low
reflectivity (low dielectric constants).

| 2. The Impact of Frequency: 26 GHz vs. 80 GHz

The frequency of a radar sensor dictates its beam angle and its ability to handle
physical obstructions. In the context of skyborne vega technology, the move
toward higher frequencies has solved several historical pain points in level
measurement.

Beam Angle and Focusing: A 26 GHz radar typically has a beam angle of
approximately 10° to 20°, depending on the antenna size. In contrast, an 80 GHz
radar can achieve a beam angle as narrow as 3°. A narrower beam is less likely to
hit internal tank obstructions like ladders, agitators, or heating coils, which would
otherwise create "false echoes."

Signal Sensitivity: Higher frequency signals provide a higher energy density at the
reflection point. This is particularly beneficial when measuring solids (which may
have uneven surfaces) or liquids with a low dielectric constant ($er$), such as oils
or hydrocarbons.

Measurement through Plastic: High-frequency radar can often measure through
the walls of plastic tanks (polyethylene or polypropylene) from the outside,
allowing for non-intrusive measurement in chemical storage applications.
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| 3. Key Evaluation Criteria for Radar Level Meters

When evaluating a radar level meter for a specific project, engineers must look
beyond the basic measurement range. The following criteria are critical for
ensuring long-term reliability:

| Dielectric Constant ($&r$)

The dielectric constant of the medium determines how much of the radar signal is
reflected back to the sensor. Water has a high $&r$ (~80), making it easy to
measure. Hydrocarbons often have an $er$ between 1.4 and 2.5, which requires a
more sensitive, high-frequency sensor to ensure a reliable return signal.

| Process Conditions

Temperature and pressure significantly impact the choice of sensor housing and
seal materials. While the radar signal itself is largely unaffected by vacuum or high
pressure, the physical interface (the antenna and flange) must be rated for the
specific environment. Standard industrial radar sensors can often handle
temperatures from -40°C to +200°C (-40°F to 392°F) and pressures up to 40 bar
(580 psi).

| Surface Dynamics

Is the liquid surface calm, or is there heavy agitation? Is there foam present? While
radar is superior to ultrasonic technology in many foam applications, extremely
dense or "wet" foam can still absorb the radar signal. In such cases, specialized

signal processing or lower frequency sensors might be required to penetrate the
foam layer.

| 4. Practical Selection Table

The following table provides a general comparison of radar technologies used in
industrial level measurement to assist in initial technology screening.
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26 GHz Radar 80 GHz Radar Guided Wave
(Standard) (High-Freq) Radar (GWR)

Measurement Range Up to 30m (98 ft) Up to 120m (393 ft) Up to 75m (246 ft)

Beam Angle 8° to: 15° 3° to 8° N/A (Contact)

Accuracy +=3mm (0.12 in) +=1mm (0.04 in) +2mm (0.08 in)

Best Application Large tanks, simple Narrow silos, solids, High foam, interface
liquids low $er$ levels

Obstruction Risk High Low High (Contact-based)

Installation Top-down Top-down Top-down contact
non-contact non-contact

For technical assistance or to review specific product options and application
support, engineers are encouraged to consult the Main Page for detailed data
sheets and configuration tools.

| 5. Installation Considerations and Best Practices

Correct installation is as important as selecting the right frequency. Even a
high-performance skyborne vega style sensor can fail if the physical mounting is
suboptimal.

1. Nozzle Height and Diameter: The antenna should ideally extend slightly beyond
the mounting nozzle to prevent the nozzle edge from creating interference. If the
nozzle is very long and narrow, an 80 GHz sensor is preferred due to its narrow
beam.

2. Obstruction Clearance: The "keep-out zone" of the radar beam must be clear of
any metallic objects. Even a narrow 3° beam spreads as the distance increases. At
a depth of 10 meters (33 ft), a 3° beam has a diameter of approximately 0.5
meters (1.6 ft).

3. Mounting Position: Sensors should generally not be mounted in the center of a
tank (to avoid multiple reflections from the tank walls) nor too close to the wall (to
avoid signal attenuation). A common rule of thumb is to mount the sensor at 1/6th
of the tank diameter from the side wall.
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4. Polarization Alignment: Radar signals are polarized. Rotating the sensor in its
mounting flange can sometimes help eliminate interference from specific internal
structures.

| 6. Limitations and Common Risks

While radar is often considered a "universal" solution, it is not without limitations.
Understanding these risks prevents costly commissioning failures.

The "Dead Zone": Every radar sensor has a minimum distance (blocking distance)
near the antenna where measurement is impossible. This is typically between
50mm and 200mm (2 to 8 inches).

Condensation and Buildup: While 80 GHz sensors are better at "seeing through"
light condensation, heavy buildup of conductive or sticky material on the antenna
lens can attenuate the signal. In these environments, sensors with integrated air
purge connections or PTFE (Teflon) covers are recommended.

Signal Loss in Solids: In solids measurement, the "angle of repose" (the slope of
the material pile) can reflect the signal away from the sensor. Using a swiveling
flange to aim the sensor perpendicular to the slope can mitigate this issue.

|7. Frequently Asked Questions (FAQs)

Q: Can radar sensors measure the level of solids like flour or cement?

A: Yes. High-frequency radar is particularly effective for solids because the shorter
wavelength reflects better off the uneven, granular surfaces of these materials
compared to lower frequency sensors.

Q: Is radar affected by dust or steam?

A: Unlike ultrasonic sensors, which rely on sound waves and are affected by air
density and temperature gradients, radar uses electromagnetic waves. This makes
it immune to dust, steam, and vacuum conditions.

Q: How does the dielectric constant affect the measurement?
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A: If the dielectric constant is too low (typically below 1.4), the signal may pass
through the material and reflect off the bottom of the tank instead. In these cases,
guided wave radar or specialized high-sensitivity non-contact radar is required.

Q: What maintenance is required for non-contact radar?

A: Because there are no moving parts and no contact with the medium,
maintenance is minimal. Periodic checks of the antenna for material buildup and
verifying the signal strength via the local display or HART communication are
usually sufficient.

| Conclusion

The adoption of high-frequency non-contact radar, exemplified by the technical
standards seen in skyborne vega applications, has provided industry with a robust
tool for complex level measurement tasks. By focusing on the physics of the
application—specifically the frequency, beam angle, and material
properties—engineers can implement solutions that reduce downtime and improve
process safety.

When planning a new installation or upgrading existing instrumentation, it is vital
to confirm the specific process parameters and consult with technical experts. For
a comprehensive overview of available technologies, including radar, ultrasonic,
and hydrostatic transmitters, please visit the Main Page to explore
professional-grade measurement solutions tailored for global industrial
automation.
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