WELK | REFERENCE GUIDE

Radar Level Transmitter Abb

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

level-measurement
Main topic: Radar Level Meters
https://www.level-meters.com/products/radar-level-meters/
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In the landscape of industrial automation, precise level measurement is a
fundamental requirement for process safety, inventory management, and
operational efficiency. Among the various technologies available, non-contact
radar has emerged as the gold standard for challenging environments. For
engineers and procurement specialists evaluating high-performance
instrumentation, the radar level transmitter abb series represents a significant
benchmark in the industry. However, selecting the right radar instrument requires
a deep understanding of the underlying physics, frequency variations, and
application-specific constraints.

This guide explores the principles of Radar Level Meters, compares different
technological approaches, and provides the technical framework necessary to
evaluate top-tier solutions like those from ABB and specialized manufacturers like
Welk.

| 1. Measurement Principles: How Radar Works

Radar level measurement operates on the principle of "Time of Flight" (ToF). The
instrument emits electromagnetic waves—microwaves—downward toward the
process medium. When these waves encounter a change in the dielectric constant
(the surface of the liquid or solid), a portion of the energy is reflected back to the
sensor. By measuring the time it takes for the signal to travel to the surface and
back, the transmitter calculates the distance and, subsequently, the level.

There are two primary methods used in modern radar transmitters:

| Pulse Radar

Pulse radar transmitters emit short microwave bursts and measure the time delay
between the transmission and the reception of the echo. This technology is known
for its energy efficiency and is often used in battery-powered or loop-powered
applications. It is effective for many standard liquid level applications but can
struggle with high-turbulence or low-dielectric surfaces where the signal-to-noise
ratio is low.
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|FMCW (Frequency Modulated Continuous Wave)

FMCW radar, which is increasingly common in high-end series like the radar level
transmitter abb LMT or LLT lines, emits a continuous signal with a constantly
changing frequency. The distance is calculated by measuring the frequency
difference between the emitted and received signals at any given moment. FMCW
provides significantly higher accuracy and better signal processing, making it the
preferred choice for narrow tanks, agitated surfaces, and solids measurement.

2. The Importance of Frequency: 6GHz, 26GHz, and
80GHz

One of the most critical factors in selecting a radar level meter is the operating
frequency. The frequency determines the beam angle and the instrument's ability
to handle dust, steam, or narrow nozzles.

Low Frequency (6GHz - 10GHz): These sensors have a wider beam angle and are
less affected by foam, steam, or heavy dust. They are often used in large tanks
where internal obstructions are minimal.

Medium Frequency (26GHz): This is the "all-rounder" frequency. It offers a
narrower beam than 6GHz, allowing for better performance in tanks with some
internal structures. It is widely used in both liquid and solid applications.

High Frequency (80GHz): The current industry standard for precision. 80GHz radar
allows for extremely narrow beam angles (as small as 3 degrees). This enables the
sensor to measure through small nozzles and avoid interference from agitators,
heating coils, or tank walls. It also provides superior resolution for measuring
low-dielectric materials.

| 3. Evaluating Radar Level Transmitter ABB Solutions

When searching for a radar level transmitter abb, users typically encounter several
distinct series designed for specific industrial challenges. ABB’s portfolio includes
both non-contact radar and guided wave radar (GWR).
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LMT Series (Magnetostrictive/Radar): Often used in high-precision liquid
applications, focusing on reliability and ease of integration into existing DCS

systems.

LLT Series (Laser/Radar): While the LLT is technically a laser level transmitter, it is
often compared with radar for long-range measurement of solids and opaque

liquids.

High-Frequency Options: Modern ABB radar units utilize high-frequency FMCW
technology to provide sub-millimeter accuracy, which is essential for custody

transfer and high-value chemical storage.

For many industrial users, the choice between a global brand like ABB and a
specialized manufacturer like Welk comes down to the specific application
requirements, lead times, and the need for customized OEM/ODM configurations.

| 4. Practical Selection Table

Choosing the correct technology requires balancing process conditions against
instrument capabilities. The following table provides a comparison of common

radar configurations.

Primary Application

Accuracy

Beam Angle

Max Range

Surface Conditions

Dielectric Constant
(Dk)
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26 GHz Pulse

Radar

General liquids and
large-grain solids

+3 mm to £5 mm

874- 208

Up to 30m (98 ft)

Moderate turbulence

> 1.9

80 GHz FMCW
LEGETS

Narrow vessels,
agitators, and fine
powders

+1 mm

3% - 8°

Up to 120m (393 ft)

High
turbulence/Agitation

= 1.4

Guided Wave
Radar (GWR)

Low dielectric
liquids, interface
measurement

+2 mm

N/A (Contacting)

Up to 75m (246 ft)

Foam-friendly/No
bypass required

=1 1.2
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| 5. Installation Considerations and Best Practices

Even the most advanced radar level transmitter abb or Welk instrument will fail if
installed incorrectly. Engineers should adhere to the following guidelines:

| Nozzle Placement

The transmitter should not be mounted in the center of the tank (to avoid the
"umbrella effect" of reflections from the roof) nor too close to the wall (to avoid
parasitic reflections). A common rule of thumb is to place the sensor at 1/6th of the
tank diameter from the wall.

| Obstruction Avoidance

Radar signals spread in a cone. Any internal structure—such as ladders, pipes, or
agitator blades—that enters this cone will create a false echo. Using 80GHz
technology with a narrow beam angle is the most effective way to mitigate this
risk.

| Nozzle Height and Diameter

The antenna should ideally extend slightly beyond the nozzle into the tank. If the
nozzle is very long and narrow, the signal may reflect off the nozzle walls before
reaching the process medium, leading to a large "dead zone" at the top of the
tank.

|Blocking Distance (Dead Zone)

Every radar sensor has a minimum distance it cannot measure, typically 100mm to
300mm (4 to 12 inches) from the antenna tip. Ensure the maximum fill level of the
tank does not enter this zone to avoid signal loss.
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| 6. Limitations and Environmental Factors

While radar is highly versatile, it is not a universal solution. Certain factors can
impede performance:

1. Dielectric Constant (er): Materials with a very low dielectric constant (e.g., LPG,
hexane, or some dry powders) reflect very little energy. In these cases, Guided
Wave Radar or high-sensitivity FMCW radar is required.

2. Heavy Foam: Dense, thick foam can absorb the radar signal entirely, preventing
it from reaching the liquid surface. While low-frequency radar can sometimes
penetrate light foam, heavy foam often requires a contacting measurement
method like a magnetic level gauge or GWR.

3. Extreme Turbulence: Rapidly moving surfaces scatter the radar signal.
Sophisticated signal processing and high-frequency FMCW can help, but in extreme
cases, a stilling well may be necessary.

4. Condensation and Buildup: While many modern antennas are designed with
PTFE covers to shed moisture, heavy buildup of conductive or sticky material on
the antenna can attenuate the signal.

| 7. Maintenance and Troubleshooting

Radar level meters are generally low-maintenance because they have no moving
parts. However, if the signhal is lost or erratic, consider the following
troubleshooting steps:

Check Echo Curves: Most modern transmitters, including the radar level
transmitter abb series, allow users to view an echo curve. This visual
representation of the signal helps identify false echoes from internal tank
structures.

False Echo Suppression: Use the instrument's software to "mask" or ignore
reflections from known obstructions like agitators.
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Antenna Cleaning: If the process involves vapor-phase deposition, inspect the
antenna for coating. A simple wipe-down is often sufficient to restore signal
strength.

|8. Frequently Asked Questions (FAQs)

Q: Can radar measure the level of solids?

A: Yes. However, solids often have an angle of repose that scatters the signal.
High-frequency 80GHz radar is typically recommended for solids because it can
better handle the uneven surface and dusty environment.

Q: What is the difference between Radar and Ultrasonic sensors?

A: Ultrasonic sensors use sound waves, which are affected by air temperature,
pressure, and vacuum. Radar uses electromagnetic waves, which travel at the
speed of light and are unaffected by the gas phase composition, making radar
much more reliable for process tanks.

Q: Is a 4-20mA loop sufficient for radar transmitters?

A: Most industrial radar transmitters are 2-wire loop-powered (4-20mA with HART).
This is usually sufficient, though some high-power FMCW units or those with
integrated heaters may require a 4-wire power supply.

Q: How do | handle measurement in a tank with a heavy agitator?

A: Use an 80GHz radar for its narrow beam to miss the agitator blades, or use the
"False Echo Storage" function to program the transmitter to ignore the blades as
they rotate.
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| Conclusion

Selecting a radar level transmitter—whether it is a specialized radar level
transmitter abb model or a cost-effective solution from Welk—requires a thorough
analysis of the process medium, tank geometry, and environmental conditions. By
prioritizing high-frequency FMCW technology for complex vessels and adhering to
strict installation protocols, engineers can ensure long-term accuracy and
reliability. For those seeking specific technical configurations or OEM support,
exploring a wide range of Radar Level Meters is the first step toward optimizing
industrial level control.
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