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In the landscape of industrial automation, few names carry as much weight in level
measurement as Vega Grieshaber KG. The term "legend vega" often surfaces in
engineering circles not just as a reference to a brand, but as a benchmark for the
evolution of radar and ultrasonic sensing technology. Since the introduction of the
first commercial radar level sensors for industrial use, the industry has looked to
these pioneers to define the standards of accuracy, reliability, and ease of use. For
process engineers and procurement specialists, understanding the legacy and
technical foundations of these instruments is essential for selecting the right
equipment from the Main Page of modern instrumentation providers.

This article explores the technical principles that established the legendary status
of high-end level measurement, provides practical selection criteria, and offers a
guide to implementing these technologies in demanding industrial environments.

| The Evolution of Level Measurement Principles

To understand why certain technologies become industry legends, one must first
grasp the physics that govern them. Modern level measurement primarily relies on
Time-of-Flight (ToF) principles, hydrostatic pressure, or mechanical displacement.

|Radar Level Measurement (FMCW vs. Pulsed)

Radar technology is the cornerstone of high-accuracy level sensing. It operates by
emitting electromagnetic waves toward the medium surface. The time it takes for
the wave to reflect back to the sensor is used to calculate the distance.

1. Pulsed Radar: Historically, pulsed radar was the standard. It sends short bursts
of energy and measures the transit time. While effective, it often struggled with
low-dielectric media.

2. FMCW (Frequency Modulated Continuous Wave): This technology, championed
by industry leaders, changed the market. Instead of pulses, the sensor emits a
continuous signal with a varying frequency. The difference in frequency between
the emitted and received signal is proportional to the distance. This allows for
much higher resolution and sighal-to-noise ratios, making it possible to measure
through foam, turbulence, and dust.
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| Ultrasonic Level Measurement

Ultrasonic sensors use sound waves (typically 20 kHz to 200 kHz). While more
cost-effective than radar, they are mechanical waves and require a medium (air)
to travel. They are sensitive to temperature fluctuations, heavy vapors, and
vacuum conditions, which can alter the speed of sound.

| Hydrostatic Level Measurement

This principle relies on the relationship between liquid height and pressure: $P =
\rho \cdot g \cdot h$. By measuring the pressure at the bottom of a tank and
knowing the liquid's density ($\rho$), the height ($h$) can be calculated. It remains
a "legendary" choice for its simplicity and reliability in vented or pressurized
vessels where the liquid density is constant.

| Legend Vega: Setting the 80 GHz Standard

The "legend vega" reputation was solidified with the shift from 26 GHz to 80 GHz
radar technology. In the past, radar sensors had wide beam angles, which led to
interference from internal tank structures like agitators, ladders, or heating coils.

The move to 80 GHz allowed for significantly smaller antennas and narrower beam
angles (often as low as 3 degrees). This precision meant that sensors could be
installed on small nozzles or in tanks with complex internal geometries without
receiving "false echoes." This technical leap is a primary reason why engineers still
refer to these developments when seeking high-performance solutions for
chemical, water treatment, and oil and gas applications.

| Selection Criteria: Choosing the Right Technology

When evaluating instruments from a professional manufacturer like Welk, it is vital
to match the technology to the specific process conditions. No single sensor is a
universal solution.
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| Technical Comparison Table

Measurement
Range

Accuracy

Process Temp.

Process
Pressure

Media Impact

Cost

Radar (80
GHz)

Up to 120m

+1 mm

-196°C 1o
+450°C

Vacuum to 160
bar

Independent of
density

High

Up to 15m

+0.2% of range

-40°C to +80°C

Vacuum to 3
bar

Affected by
vapor/temp

Low to Medium

Hydrostatic

Up to 100m+

+0.1% to 0.5%

-40°C to
+100°C

Up to 40 bar

Dependent on
density

Medium

Legend Vega

Magnetic
Level Gauge

Up to 6m
(standard)

+5 mm to 10
mm

~1905E 1o
+400°C

Up to 160 bar

Dependent on
density

Medium to High

| Practical Engineering: Installation Considerations

Even a "legendary" sensor will fail if installed incorrectly. Engineers must account
for several physical factors during the design phase.

|1. The Blocking Distance (Dead Zone)

Every ToF sensor (radar and ultrasonic) has a minimum distance near the antenna
where measurement is not possible. For radar, this might be 50 mm to 100 mm;
for ultrasonic, it can be 250 mm or more. Ensure the maximum liquid level never
enters this zone to avoid signal loss.
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| 2. Nozzle Geometry

The height and diameter of the mounting nozzle can interfere with the signal.
Ideally, the antenna should extend slightly beyond the nozzle bottom to prevent
"ringing" or internal reflections. If using a long nozzle, a radar sensor with a narrow
beam angle (80 GHz) is mandatory.

| 3. Turbulence and Foam

Turbulence: Agitators create surface ripples that scatter radar signals. Modern
software algorithms can filter these out, but physical damping (like a stilling well)
may be required for extreme cases.

Foam: Some foams absorb radar signhals, while others reflect them. Ultrasonic
sensors almost always fail in heavy foam. Radar sensors at lower frequencies (6
GHz) are sometimes better at penetrating foam than higher-frequency versions,
though 80 GHz is generally preferred for its signal strength.

| 4. Dielectric Constant (&r)

Radar measurement depends on the reflectivity of the medium, which is
determined by its dielectric constant. Water has a high r (~80) and is easy to
measure. Hydrocarbons (oils, solvents) have low er values (1.7 to 2.5), requiring
more sensitive electronics and sophisticated signal processing.

| Limitations and Common Risks

While high-end sensors are robust, they are not invincible. Understanding
limitations prevents costly downtime.

Build-up and Condensation: While many modern radar sensors feature PTFE-faced
antennas that shed moisture, heavy buildup of viscous or crystallizing media can
eventually attenuate the signal. Regular inspection schedules are necessary for
such applications.
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Vapor and Gas Layers: Extreme high-pressure gas layers (e.g., in boiler drums) can
change the propagation speed of radar waves, though this effect is usually
negligible compared to the impact on ultrasonic waves.

Vacuum Conditions: Ultrasonic sensors cannot function in a vacuum because there
is no air to transmit the sound. Radar is unaffected by vacuum.

| Information to Confirm Before Procurement

Before finalizing a selection from the Main Page or requesting a quote, project
managers should confirm the following data points:

1. Media Characteristics: Is the liquid corrosive? What is the dielectric constant? Is
there a risk of coating or build-up?

2. Vessel Geometry: Provide a drawing showing nozzles, agitators, and any internal
baffles.

3. Process Dynamics: How fast does the level change (m/min)? Is there heavy foam
or steam?

4. Communication Requirements: Do you require 4-20mA HART, Modbus RTU,
Profibus, or Foundation Fieldbus?

5. Certification: Are ATEX/IECEx explosion-proof ratings required for hazardous
zones?

| Frequently Asked Questions (FAQ)

Q: Can radar level meters measure solids?

A: Yes. However, solids measurement (like grain, cement, or plastic pellets)
requires sensors with high dynamic range and specific algorithms to handle the
uneven surface and dust. 80 GHz radar is the current standard for solids.

Q: What is the lifespan of a high-quality level transmitter?
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A: In non-corrosive environments with stable temperatures, a well-manufactured
sensor can last 10 to 15 years. Sensors in aggressive chemical service may require
more frequent replacement or specialized materials like Hastelloy or Tantalum.

Q: Is it possible to use a radar sensor on a plastic tank?

A: Yes. Radar waves can penetrate plastic. It is often possible to mount a radar
sensor above a plastic tank and measure through the top without a cutout,
provided the plastic isn't carbon-filled or metallic-lined.

Q: How does temperature affect accuracy?

A: For radar, temperature has almost no effect on the speed of the
electromagnetic wave. However, the electronics must be protected. For
hydrostatic sensors, temperature changes the density of the liquid, which will
cause a measurement error unless compensated for by a secondary temperature
sensor.

| Conclusion

The "legend vega" status in the industry serves as a reminder that precision and
reliability are the results of decades of engineering refinement. Whether you are
managing a water treatment facility or a complex chemical refinery, the principles
of narrow beam angles, high dynamic range, and robust construction remain the
keys to success. By understanding these technical foundations and following
rigorous selection protocols, engineers can ensure their level measurement
systems provide the accurate data necessary for safe and efficient operations. For
a comprehensive range of industrial solutions tailored to these standards,
professionals are encouraged to review the technical specifications available on
the Main Page.
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