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In the field of industrial level measurement, signal integrity is the primary factor
determining the reliability of a sensor. When dealing with challenging
environments—such as extremely tall silos, media with low dielectric constants, or
heavy dust—standard radar or ultrasonic signals may attenuate to the point of
failure. The concept of a "vega booster" refers to the specialized hardware and
signal-processing enhancements desighed to amplify measurement signals,
ensuring that the return echo is strong enough for the transmitter to process
accurately.

For engineers and plant managers, understanding how to boost signal gain is
essential for maintaining process stability. Whether through physical antenna
modifications or advanced electronic amplification, these solutions bridge the gap
between a failed measurement and a high-precision data point. For a
comprehensive overview of available technologies, professionals often consult the
Main Page of industrial instrumentation providers to compare sensor specifications.

| Measurement Principles and the Need for Boosting

Level measurement instruments, particularly non-contact radar (ToF - Time of
Flight), operate by emitting electromagnetic pulses. These pulses travel to the
surface of the medium, reflect, and return to the sensor. The strength of this return
signal is influenced by several factors defined by the Radar Equation.

| Signal Attenuation Factors

1. Dielectric Constant (er): Materials with low reflectivity, such as plastic pellets,
oil, or liquefied gases, absorb much of the radar energy rather than reflecting it.

2. Distance: Signal strength decreases proportionally to the square of the distance.
In silos exceeding 30 meters (approx. 98 feet), the signal loss becomes significant.

3. Surface Conditions: Turbulence, foam, or a steep angle of repose in solids can
scatter the signal away from the receiver.

4. Atmospheric Interference: Heavy steam, dust, or condensation can absorb
microwave or ultrasonic energy.
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A "booster" in this context acts as a mechanism to increase the "gain" of the
system. Gain is a measure of how much the antenna focuses the emitted energy
into a narrow beam and how efficiently it captures the returning echo. By
narrowing the beam angle, the energy density increases, allowing the signal to
penetrate dust or reflect off low-dielectric surfaces more effectively.

| Types of Signal Boosting Technologies

There are two primary ways to achieve a "booster" effect in level measurement:
hardware-based antenna enhancements and software-based signal processing.

|1. Hardware Boosters (High-Gain Antennas)

Hardware boosters usually involve physical modifications to the antenna assembly.

- Parabolic Dish Antennas: These act as the ultimate physical booster. By using
a large surface area to focus the radar beam, they can achieve beam angles as
narrow as 3° to 4°. This concentration of energy allows for measurements over
100 meters (328 feet).

- Horn Antenna Extensions: For standard horn antennas, adding a booster
extension can help guide the signal through long nozzles, preventing "ringing" or
false reflections from the nozzle walls.

- Lens Antennas: Modern 80 GHz radar sensors use synthetic lenses to focus the
beam. This is often referred to as an integrated booster because it provides high
gain in a very compact form factor.

| 2. Electronic and Software Boosting

Modern transmitters like those found in the Welk product line utilize electronic
boosting through:

- Adaptive Gain Control: The sensor automatically increases the sensitivity of its
receiver when it detects a weak echo.
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- False Signal Suppression: By "boosting" the logic used to identify the true echo
amongst noise, the software ensures the most likely level reflection is
prioritized.

| Selection Criteria for Vega Booster Applications

Selecting the right boosting technology requires an analysis of the vessel geometry
and the material properties. The following table provides a general guideline for
when a signal booster is required.

| Selection Table: Signal Enhancement Requirements

Application Media Type Recommended
Condition Booster Type
Standard Process Water-based liquids < 15m Standard Horn/Lens
Tank Antenna

Tall Grain Silo Corn, Wheat, Soy 30m - 70m Parabolic Dish or

80GHz High-Gain

Low Dielectric Plastic Pellets (er < > 10m High-Gain Lens with
Storage 2.0) Signal Amplification
High Dust Cement, Fly Ash Any 80GHz Radar with
Environment Purge Connection
Extreme Turbulence Chemical Agitation < 10m Stillpipe or

High-Sensitivity
Electronic Boost

| Installation Considerations

Even the most powerful vega booster will fail if installed incorrectly. Because
boosted signals are highly focused, alignment is critical.
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| 1. Beam Path Clearance

When using a high-gain booster, the beam is narrow, but it must still remain clear
of internal obstructions like ladders, pipes, or agitators. A 3° beam will spread to
approximately 1.5 meters (4.9 feet) at a distance of 30 meters (98 feet). Any metal
object within this cone will create a massive false reflection.

| 2. Nozzle Integration

If a booster extension is used to clear a tall nozzle, the extension must protrude at
least 10mm (0.4 inches) into the vessel. This prevents the microwave energy from
reflecting off the edge of the nozzle, which is a common cause of "near-zone"
measurement errors.

| 3. Orientation and Leveling

For solid materials with an angle of repose, the booster antenna should be
mounted on a swiveling flange. This allows the engineer to aim the beam
perpendicular to the slope of the material, maximizing the energy reflected back to
the sensor.

| Limitations and Risks

While boosting the signal solves many problems, it is not a universal fix. Engineers
must be aware of the following limitations:

- Signal Saturation: In small tanks, a high-gain booster can cause
"over-saturation" of the receiver, where the signal is so strong that the
electronics cannot distinguish the peak of the echo. This leads to a loss of
accuracy in the near range.

- Cost and Footprint: Parabolic boosters require large openings (often DN150 or
DN200 flanges), which may not be available on existing vessels. They are also
significantly more expensive than standard sensors.
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- Condensation Sensitivity: While high-gain antennas are powerful, a thick layer
of conductive condensation on a lens or dish can still attenuate the signal. In
these cases, a booster with an integrated air-purge system is necessary to keep
the antenna face clean.

|Practica| Engineering Maintenance

To ensure the vega booster continues to perform, a regular maintenance schedule
should be implemented.

1. Visual Inspection: Check for buildup on the antenna lens or dish. Even a few
millimeters of material can degrade the gain.

2. Echo Curve Analysis: Periodically download the echo curve from the transmitter.
A decreasing signal-to-noise ratio over time often indicates that the antenna is
becoming fouled or that the internal electronics are aging.

3. Purge System Verification: If using a compressed air purge to keep the booster
clean, ensure the filters are replaced and the pressure is maintained at the
specified 0.5 to 1.0 bar (7.2 to 14.5 psi) above vessel pressure.

| Frequently Asked Questions (FAQ)

Q: Can | add a booster to my existing radar sensor?

A: In many cases, yes. Some manufacturers offer modular antenna extensions or
parabolic dish kits that can be retrofitted to existing transmitter heads, provided
the firmware supports the increased gain settings.

Q: Is an 80 GHz radar always better than using a 26 GHz radar with a booster?

A: Not necessarily. While 80 GHz offers a narrower beam naturally, 26 GHz signhals
are often better at penetrating heavy foam or steam. The choice depends on the
specific atmospheric conditions inside the tank.

Q: Does a booster increase the power consumption of the sensor?
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A: Generally, no. Hardware boosters (antennas) increase gain through physics, not
electricity. Electronic boosting may slightly increase the processing load, but most
units remain within the standard 4-20mA loop power limits.

Q: How do | know if my sighal needs boosting?

A: If your current sensor frequently reports "Loss of Echo" (LOE) or if the echo
curve shows the signal peak is less than 10dB above the noise floor, a booster is
likely required.

For further technical specifications on high-gain measurement systems and

industrial-grade sensors, visit the Main Page to explore the full range of level
measurement solutions.
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