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In the landscape of industrial automation, precision in level measurement is not
merely a technical requirement but a fundamental pillar of operational safety and
economic efficiency. For decades, the name vega: has been synonymous with
high-end radar and pressure measurement technology, setting benchmarks that
manufacturers worldwide strive to meet. For process engineers and procurement
specialists, understanding the technical nuances of these instruments—and how
they compare to broader market offerings—is essential for optimizing plant
performance.

This guide explores the core principles of modern level measurement, provides a
framework for technology selection, and examines how professional
instrumentation solutions, such as those found on our Main Page, address the
complex challenges of the modern industrial environment.

| 1. Core Measurement Principles

Before selecting a specific instrument, it is critical to understand the physics
governing the measurement. Industrial level sensors generally fall into two
categories: non-contact and contact-based measurement.

|Radar Level Measurement (Time of Flight)

Radar technology, particularly the 80 GHz high-frequency variant often associated
with the vega: standard, operates on the "Time of Flight" (ToF) principle. The
sensor emits a high-frequency continuous wave signal (FMCW) or a short pulse.
This signal travels at the speed of light, reflects off the surface of the medium, and
returns to the sensor antenna.

FMCW (Frequency Modulated Continuous Wave): The sensor emits a signhal with a
constantly changing frequency. The difference between the emitted and received
frequency is directly proportional to the distance. This allows for extreme
precision, often within =1 mm.

Beam Angle: Higher frequencies (like 80 GHz) allow for smaller antenna sizes and
narrower beam angles (as low as 3°). This is crucial for avoiding internal tank
obstructions like agitators or heating coils.

Welk Reference Guide 2



WELK REFERENCE GUIDE Vega:

| Ultrasonic Level Measurement

Ultrasonic sensors use mechanical sound waves rather than electromagnetic
waves. The transducer emits an ultrasonic pulse that reflects off the product
surface. The distance is calculated based on the time it takes for the echo to return
and the speed of sound in the specific medium (usually air).

Limitation: Because sound requires a medium to travel, ultrasonic sensors are
sensitive to changes in air temperature, pressure, and gas composition. Most
high-quality sensors include integrated temperature compensation to mitigate
these effects.

| Hydrostatic Pressure Measurement

Hydrostatic sensors measure the weight of the liquid column above the sensor
diaphragm. This pressure is directly proportional to the level and the density of the
liquid. It is a highly reliable method for vented tanks or deep wells where surface
foam or turbulence might interfere with radar or ultrasonic signals.

| 2. Technical Selection Criteria

Choosing the right technology requires a deep dive into the process conditions.
While the vega: brand offers premium solutions for extreme environments, many
industrial applications can be served effectively by a range of high-performance
radar and ultrasonic instruments designed for specific cost-to-performance ratios.

| Media Characteristics

Dielectric Constant (er): For radar measurement, the reflectivity of the medium is
determined by its dielectric constant. Water has a high er (~80) and is easy to
measure. Hydrocarbons (oils, solvents) have low ers (1.4 to 2.5), requiring more
sensitive electronics and sophisticated signal processing.
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Corrosiveness: In chemical applications, the wetted parts of the sensor must be
compatible. PTFE, PVDF, and high-grade stainless steel (316L) are standard for
these environments.

| Process Environment

Dust and Vapor: Radar sighals penetrate dust and steam easily, whereas ultrasonic
waves are often scattered or absorbed. If your application involves heavy steam or
a dusty silo, radar is the preferred choice.

Turbulence and Foam: Heavy foam can absorb radar signals or create false echoes
for ultrasonic sensors. In such cases, guided wave radar (GWR) or hydrostatic
transmitters often provide more stable readings.

| 3. Practical Selection Table

The following table provides a general engineering reference for technology
selection across common industrial scenarios.

Application Type Recommended Key Benefit

Typical Accuracy
Technology

Potable Water Tanks Ultrasonic Cost-effective,

non-contact

+0.25% of range

Chemical Storage 80 GHz Radar (PTFE) High chemical +1 mm
(Corrosive) resistance, no

contact
Oil/Fuel Storage Guided Wave Radar Reliable in low +2 mm

dielectric media

Deep Wells / Hydrostatic Simple installation, +0.1% to 0.5% span
Boreholes Transmitter unaffected by
surface
Solids / Grain Silos High-Frequency Penetrates dust, =5 mm
Radar narrow beam
High-Pressure Steam Guided Wave Radar Not affected by +2 mm
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| 4. Installation Considerations and Best Practices

Even the most advanced sensor, including those built to the vega: level of
specification, will fail if installed incorrectly. Proper engineering during the
installation phase is vital.

| Nozzle Geometry

The height and diameter of the mounting nozzle can interfere with the sensor
signal. For radar sensors, the antenna should ideally extend slightly beyond the
bottom of the nozzle to prevent internal reflections (ringing). If the nozzle is long
and narrow, a sensor with a narrower beam angle is required.

| Avoiding Obstructions

Internal structures such as ladders, pipes, and agitators act as "false targets."
While modern software can perform a "False Signal Suppression" (mapping out
these echoes), it is best practice to install the sensor in a location where the signal
path is clear.

The 1/6th Rule: For cylindrical tanks, a common rule of thumb is to install the
sensor at 1/6th of the tank diameter away from the wall. This avoids both the wall
interference and the central vortex created by agitators.

|Dead Zones (Blocking Distance)

Every non-contact sensor has a "dead zone" or blocking distance directly beneath
the sensor where measurement is impossible. For ultrasonic sensors, this is
typically 250 mm to 600 mm. For high-frequency radar, this can be as small as 50
mm. This must be factored into the tank's maximum fill level to prevent overfilling.
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| 5. Limitations and Environmental Factors

No single technology is a universal solution. Understanding the boundaries of each
method prevents costly operational downtime.

Vacuum Conditions: Ultrasonic sensors cannot function in a vacuum because there
is no medium to carry the sound wave. Radar, being electromagnetic, functions
perfectly in a vacuum.

High Temperature: While radar sensors can be equipped with cooling fins or
standoff pipes to handle temperatures exceeding 200°C, the electronics must be
protected. Always verify the ambient temperature rating at the sensor head.

Build-up and Condensation: While 80 GHz radar is better at "seeing through"
condensation than lower frequencies, heavy crystalline build-up on an antenna can
eventually attenuate the signal. Self-cleaning antenna designs or air purge
connections are recommended for these environments.

| 6. Economic Efficiency and Market Alternatives

In the B2B sector, the decision to invest in instrumentation is often driven by the
Total Cost of Ownership (TCO). While brands like vega: offer exceptional
performance for specialized applications, many industrial facilities—particularly in
water treatment, HVAC, and general manufacturing—require reliable,
high-accuracy instruments that balance performance with budget constraints.

Manufacturers like Welk provide a comprehensive portfolio of radar, ultrasonic,
and hydrostatic solutions that meet international quality standards while offering
significant cost advantages. By focusing on core industrial needs—such as robust
housing, intuitive setup interfaces, and reliable signal processing—these
alternatives allow plants to implement site-wide level monitoring without the
premium price tag associated with niche luxury brands.

| 7. Frequently Asked Questions (FAQ)

Q: Can radar sensors measure the level of solids?
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A: Yes. High-frequency radar (76-81 GHz) is particularly effective for solids because
the narrow beam can be aimed at the angle of repose, and the signal can
penetrate the dust generated during filling.

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

A: 26 GHz radar has a wider beam and is better for larger antennas in simple
applications. 80 GHz radar offers a much narrower beam, better accuracy, and
smaller process connections, making it the modern standard for most liquid and
solid applications.

Q: How do | handle foam on the liquid surface?

A: If the foam is light and airy, radar can often see through it. If the foam is dense
and conductive, it may reflect the signal, giving a false high reading. In cases of
thick foam, a hydrostatic transmitter or a guided wave radar is usually more
reliable.

Q: Do these sensors require frequent calibration?

A: Most modern digital level meters are factory-calibrated and do not "drift" over
time. However, periodic verification is often required by local regulations or
internal quality management systems (ISO 9001).

| Conclusion

Navigating the complexities of level measurement requires a balance of physical
understanding and application experience. Whether you are looking for the
extreme precision of a vega: style 80 GHz radar or a robust hydrostatic transmitter
for a remote pumping station, the key is matching the technology to the specific
constraints of your process.

For technical specifications, detailed product datasheets, and professional support
in selecting the right instrument for your facility, we invite you to explore the
resources available on our Main Page. Our team of engineers is dedicated to
providing accurate, cost-effective solutions tailored to the rigorous demands of
global industry.
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