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In the landscape of industrial automation, precision in level measurement is not
merely a preference but a prerequisite for operational safety and efficiency. For
decades, the name Vega' has been synonymous with the advancement of radar
and ultrasonic level sensing technologies. As engineers and procurement
specialists evaluate high-end instrumentation for complex process environments,
understanding the underlying physics and application-specific huances of these
devices is essential. This guide provides a technical overview of the measurement
principles, selection criteria, and installation requirements for industrial level
meters, positioning these technologies within the broader context of modern
process control.

| Understanding Radar Level Measurement Principles

Radar level measurement, often associated with the high standards set by Vega' in
the global market, primarily operates on the Time of Flight (ToF) principle. This
method involves the emission of high-frequency electromagnetic pulses (or
continuous waves) toward the medium being measured. The signal reflects off the
surface of the product and returns to the sensor antenna.

| Pulse Radar vs. FMCW

There are two primary methods used in modern radar level sensors: Pulse Radar
and Frequency Modulated Continuous Wave (FMCW).

1. Pulse Radar: The sensor emits a short microwave pulse and measures the time
it takes for the pulse to travel to the surface and back. The distance is calculated
using the constant speed of light. This method is energy-efficient and suitable for
many standard applications.

2. FMCW Radar: The sensor emits a continuous signal with a constantly changing
frequency. The difference in frequency between the emitted signal and the
reflected signal is proportional to the distance. FMCW radar, particularly at higher
frequencies like 80 GHz, offers superior resolution and accuracy, making it the
preferred choice for narrow vessels or media with low dielectric constants.
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Welk utilizes these advanced radar principles to provide robust solutions for both
liquid and solid level monitoring. By focusing on sighal processing algorithms,
these instruments can filter out false echoes caused by internal tank obstructions
such as agitators or ladders.

Ultrasonic Level Sensing: A Cost-Effective
Alternative

While radar is often the go-to for extreme conditions, ultrasonic technology
remains a staple for water treatment and open-channel flow applications.
Ultrasonic sensors emit acoustic pressure waves (sound waves) that reflect off the
surface of the medium.

| Technical Considerations for Ultrasonic Sensors

Medium Density: Unlike radar, which is unaffected by air density, ultrasonic waves
rely on the air as a medium. Significant changes in air temperature, pressure, or
gas composition can alter the speed of sound, necessitating integrated
temperature compensation.

Surface Turbulence: Heavy foam or extreme turbulence can dissipate the sound
wave, leading to signal loss. In such cases, a radar sensor or a hydrostatic
transmitter may be more appropriate.

Dead Zone: All ultrasonic sensors have a "blocking distance" or dead zone
immediately below the transducer where measurements cannot be taken. This
must be accounted for during the vessel design phase.

Selection Criteria for Level Measurement
Instruments

Choosing between a radar sensor, an ultrasonic transmitter, or a hydrostatic level
gauge requires a detailed analysis of the process environment. The following table
outlines the primary selection factors based on typical engineering requirements.
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BELETHE: {1 Hydrostatic Magnetic
GHz) Level Gauge

Accuracy =1l mmito =2 +0.25% of +0.1% to Visual + £5 mm
mm range +0.5%

Pressure Range Vacuum to 160 Atmospheric Up to 400 bar Up to 250 bar
bar

Temperature -196°C to -40°C to +80°C -40°C to -196°C to
+450°C +100°C +400°C

Media Type Liquids & Solids Liquids & Liquids only Liquids only

Slurries

Dielectric Critical (min N/A N/A N/A

Constant 1.1)

Cost Profile Higher Moderate Low to Moderate

Moderate

|The Impact of the Dielectric Constant (&r)

In radar level measurement, the dielectric constant of the medium determines the
strength of the reflected signal. Materials with high €r, such as water (er = 80),
reflect signals strongly. Materials like hydrocarbons or plastic pellets have low &r
(typically 1.4 to 2.5) and require high-sensitivity sensors with advanced
signal-to-noise ratios to ensure reliable detection. When evaluating alternatives to
Vega' instrumentation, engineers must ensure the sensor's sensitivity matches the
er of their specific medium.

| Installation Best Practices and Considerations

Even the most advanced sensor will fail to perform if installed incorrectly. Whether
you are installing a Welk radar meter or a Vega' equivalent, several universal rules
apply to ensure signal integrity.
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| Mounting Position

Avoid the Center: Never mount a level sensor in the exact center of a cylindrical
tank, as this can lead to multiple reflections (parabolic effect) that confuse the
sensor.

Nozzle Geometry: The sensor antenna should ideally extend beyond the mounting
nozzle to prevent "ringing" or interference from the nozzle walls. If the nozzle is
long, a higher frequency radar (80 GHz) is recommended due to its narrower beam
angle.

Inflow Interference: Ensure the sensor is hot mounted directly above the filling
stream, which can cause erratic readings during tank charging.

| Obstruction Management

Internal structures like heating coils, agitator blades, and reinforcement struts can
create "false echoes." Modern sensors allow for "False Signal Suppression" or
"Background Subtraction," where the sensor is taught to ignore reflections from
fixed objects within the tank. This calibration should be performed when the tank is
empty or at its lowest possible level.

| Limitations and Environmental Challenges

No single technology is a universal solution. Understanding the limitations is key to
long-term reliability.

1. Foam: Heavy, dense foam can absorb radar and ultrasonic signals. In these
instances, a guided wave radar (GWR) or a hydrostatic pressure transmitter is
often the better choice.

2. Dust and Condensation: While 80 GHz radar can penetrate some dust, extreme
buildup on the antenna lens can attenuate the signal. Sensors with integrated air
purging systems or PTFE covers are recommended for these environments.
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3. Vacuum Conditions: Ultrasonic sensors cannot function in a vacuum because
sound waves require a medium to travel. Radar, being an electromagnetic wave,
performs exceptionally well in vacuum applications.

For a comprehensive look at available hardware and technical support for these
applications, engineers can visit the Main Page of our product catalog.

Comparative Analysis: Radar vs. Guided Wave Radar
(GWR)

In the industry, Vega' is well known for both free-space radar and guided wave
radar. Guided wave radar uses a probe (cable or rod) to guide the microwave
signal directly to the surface. This is particularly useful in applications with
extremely low dielectric constants or where the tank geometry is highly complex
with many internal obstructions. However, GWR is an intrusive technology, which
may not be suitable for hygienic applications or highly corrosive media where
probe degradation is a concern.

| Frequently Asked Questions (FAQ)

Q: Can radar level meters be used in plastic tanks?

A: Yes. Microwave signhals can penetrate plastic and fiberglass. It is possible to
measure the level from outside the tank by mounting the sensor above the plastic
roof, provided the material is not conductive and does not contain carbon black.

Q: How does agitation affect the measurement?

A: Agitation creates surface ripples or vortices. While this can scatter the signal,
modern software algorithms can average the readings to provide a stable output.
In extreme cases, a stilling well or a guided wave radar probe may be required to
shield the measurement surface.

Q: What is the maintenance requirement for these sensors?

A: Non-contact radar and ultrasonic sensors are generally low-maintenance
because they have no moving parts and do not touch the medium. Periodic checks
for buildup on the antenna or transducer face are usually sufficient.
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Q: How do | choose between 26 GHz and 80 GHz radar?

A: 80 GHz radar offers a much narrower beam angle (typically 3° to 4°), which is
ideal for avoiding internal obstructions and measuring in narrow vessels. 26 GHz
radar is often more robust in applications with heavy steam or condensation due to
its longer wavelength.

Q: Is calibration required on-site?

A: Most sensors come pre-calibrated from the factory. However, on-site
configuration is necessary to define the "Zero" (empty) and "Full" points relative to
the specific tank dimensions.

| Conclusion

Selecting the right level measurement technology requires a balance between
performance requirements and budget constraints. While brands like Vega' have
set a high bar for the industry, manufacturers like Welk provide comparable
high-precision instruments designed for the rigors of industrial automation. By
understanding the physics of radar and ultrasonic waves and adhering to strict
installation guidelines, process engineers can ensure accurate, maintenance-free
level monitoring for years to come. For further technical specifications and to
Review product options and application support, please consult our engineering
team via the official site.
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