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Disadvantages of Radar
Level Transmitter

A practical guide to disadvantages of radar level transmitter, covering the reader

intent, the relationship to disadvantages of radar level transmitter, key evaluation
criteria, common risks, and the information the intended project audience should

confirm before taking the next step.
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Radar technology has revolutionized industrial level measurement, providing
non-contact solutions for some of the most challenging environments in the
chemical, water treatment, and oil and gas sectors. However, no single
measurement technology is a universal panacea. To ensure process reliability and
cost-efficiency, engineers must look beyond the high-precision marketing claims
and critically evaluate the disadvantages of radar level transmitter systems in
specific contexts.

At Welk, we specialize in providing high-performance Radar Level Meters, and we
believe that a successful installation starts with an honest assessment of a
technology's limitations. This guide explores the physical principles of radar
measurement and provides a detailed breakdown of the technical hurdles and
selection criteria necessary for effective deployment.

| Measurement Principles: How Radar Works

Before discussing the limitations, it is essential to understand the physics behind
the measurement. Radar level transmitters operate on the Time of Flight (ToF)
principle. They emit electromagnetic pulses (microwaves) toward the surface of
the medium. These waves travel at the speed of light, reflect off the product
surface, and return to the sensor.

There are two primary methods used in modern industrial radar:

1. Pulse Radar: The sensor emits a short microwave pulse and measures the time
it takes for the pulse to return. This is generally used for simpler applications
where extreme precision is not the primary driver.

2. FMCW (Frequency Modulated Continuous Wave): The transmitter emits a
continuous signal with a constantly changing frequency. The difference in
frequency between the emitted and received signal is proportional to the distance.
FMCW is the standard for high-accuracy Radar Level Meters.

3. Guided Wave Radar (GWR): Unlike non-contact radar, GWR uses a physical
probe (cable or rod) to guide the microwave signal to the surface. This is highly
effective for low dielectric liquids but introduces its own set of physical constraints.
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Primary Disadvantages of Radar Level Transmitter
Systems

While radar offers immunity to temperature and pressure fluctuations that often
plague ultrasonic or hydrostatic sensors, it faces distinct challenges related to
material properties and vessel geometry.

| 1. Dielectric Constant Sensitivity

One of the most significant disadvantages of radar level transmitter technology is
its dependence on the dielectric constant ($er$) of the measured medium. The
strength of the reflected signal (the echo) is directly proportional to the dielectric
constant of the material.

The Challenge: Materials with low dielectric constants, such as liquefied gases, oils,
or certain solids, do not reflect radar waves well. If the $&r$ is below 1.4, a
standard non-contact radar may struggle to detect a clear surface echo, as much
of the energy passes through the material or is absorbed.

The Impact: In these scenarios, the signal-to-noise ratio drops, leading to erratic
readings or a total loss of sighal. While Guided Wave Radar can mitigate this by
concentrating the energy along a probe, the physical presence of a probe may not
be permissible in corrosive or hygienic applications.

2. Interference from Internal Obstructions and False
Echoes

Radar waves propagate in a cone-shaped beam. Any physical object within this
beam angle will reflect energy back to the sensor, creating "false echoes."

The Challenge: Industrial tanks are rarely empty voids. They contain agitators,
heating coils, ladders, and support struts. If a radar transmitter is installed too
close to these structures, the sensor may lock onto a static reflection from a pipe
rather than the moving surface of the liquid.

Welk Reference Guide 3



WELK REFERENCE GUIDE Disadvantages of Radar Level Transmitter

The Impact: Sophisticated software can "map out" these false echoes, but this
adds complexity to the commissioning process. If the internal obstruction is
located too close to the actual liquid level, the sensor may fail to distinguish
between the two signals.

| 3. Surface Conditions: Foam and Turbulence

While radar is generally more robust than ultrasonic technology when dealing with
vapor, the physical state of the liquid surface remains a critical factor.

Foam: Not all foam is the same. Light, airy foam may be transparent to radar,
allowing the signal to reach the liquid. However, dense, thick, or "wet" foam can
absorb or scatter the microwave signal entirely. This is a common disadvantage of
radar level transmitters in fermentation or wastewater aeration tanks.

Turbulence: Rapidly boiling liquids or high-speed agitators create a turbulent
surface. This turbulence scatters the radar signal in multiple directions, reducing
the amount of energy that returns to the receiver. This can result in a "weak echo"
error.

| 4. Installation and Nozzle Constraints

The performance of a radar meter is heavily dictated by its mounting position.
Unlike hydrostatic transmitters that are simply submerged or mounted at the
bottom, radar requires a clear "view" of the surface.

Nozzle Interference: If the mounting nozzle is too long or too narrow, the radar
signal can reflect off the nozzle walls before it even enters the tank. This creates a
"dead zone" or "near-zone" interference that prevents accurate measurement at
the very top of the tank.

Beam Angle: Every radar antenna has a specific beam angle (e.g., 8° or 10°). As
the distance increases, the footprint of the beam expands. In tall, narrow silos, the
beam may eventually hit the side walls, causing signal degradation.
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| 5. Cost Considerations

In the hierarchy of level measurement, radar is typically at the higher end of the
price spectrum.

The Challenge: For simple water storage or atmospheric tanks where £10mm
accuracy is sufficient, the cost of a high-frequency FMCW radar may be three to
four times that of an ultrasonic sensor or a hydrostatic pressure probe.

The Impact: For B2B procurement, justifying the ROl of radar requires a clear
understanding of whether the application actually demands radar's specific
strengths (such as vacuum resistance or high-temperature tolerance).

| Comparative Selection Table

To help engineers weigh the disadvantages of radar level transmitter systems
against other common technologies, the following table provides a high-level
comparison.
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Non-Contact Guided Wave Hydrostatic
HELETY Radar (GWR) Pressure
Accuracy Extremely High High (£2mm to Moderate Moderate
(£1mm to +5mm) (£0.25% of (£0.1% to
+=3mm) range) 0.5%)
Cost High Medium-High Low-Medium Low
Vapor/Steam Excellent Excellent Poor Excellent
Resistance
Dielectric High Moderate None None
Sensitivity
Foam Poor to Moderate Very Poor Excellent
Performance Moderate
Moving Parts None None (Probe is None None
static)
Installation Top-mounted Top-mounted Top-mounted Bottom or
(Probe required) Side-mounted

Practical Installation Considerations to Mitigate
Disadvantages

Many of the disadvantages mentioned above can be minimized through proper
engineering and installation. If you are considering Radar Level Meters for your
facility, keep these guidelines in mind:

Avoid the Center: Never install a radar transmitter in the exact center of a tank.
This is where multiple reflections from the tank walls can converge, creating a
"focal point" of interference.

Nozzle Height: Ensure the antenna extends at least 10mm (0.4 inches) below the
bottom of the mounting nozzle to prevent internal reflections.

Stillpipes and Bridles: For applications with heavy foam or extreme turbulence,
installing the radar inside a stillpipe (a perforated pipe that acts as a waveguide)
can provide a calm surface and a much stronger signal. This is particularly useful
for low dielectric liquids.
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Orientation: Align the transmitter so that the polarization of the signal is
perpendicular to the tank wall if possible. This helps in reducing the impact of
side-wall reflections.

| Limitations and Environmental Factors

While radar is immune to air temperature, the electronics themselves have limits.
Most industrial radar transmitters are rated for ambient temperatures between
-40°C and +80°C (-40°F to 176°F). In extreme heat, sunshades or remote-mounted
electronics may be required.

Furthermore, heavy buildup of sticky or conductive materials on the antenna can
attenuate the signal. While many modern Radar Level Meters feature
"self-cleaning" horn designs or drip-off lenses, periodic maintenance may still be
necessary in heavy-caking applications like lime slurry or bitumen.

| Frequently Asked Questions (FAQ)

Q: Can radar measure the level of solids?

A: Yes, but the angle of repose (the slope of the material pile) can scatter the
signal. High-frequency radar (80GHz) is generally preferred for solids because it
has a narrower beam and better handles the uneven surface.

Q: Does dust affect radar measurement?

A: Generally, no. Unlike ultrasonic sensors, which are easily blocked by heavy dust,
radar microwaves pass through dust clouds with minimal attenuation. This makes
them ideal for grain silos and cement plants.

Q: Is Guided Wave Radar better than non-contact radar?

A: It depends on the application. GWR is superior for low dielectric liquids and
interface measurement (e.g., oil over water). Non-contact radar is better for
corrosive, hygienic, or extremely hot applications where you want to avoid sticking
a probe into the medium.

Q: What is the "Dead Zone"?
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A: The dead zone, or blocking distance, is the area immediately below the antenna
where the sensor cannot accurately measure. For most radar units, this is between
50mm and 300mm depending on the antenna designh and frequency.

| Conclusion

Understanding the disadvantages of radar level transmitter technology is not about
dismissing the tool, but about applying it correctly. Radar remains the gold
standard for high-accuracy, non-contact measurement in pressurized and
high-temperature environments. However, by accounting for dielectric properties,
tank internals, and surface conditions during the specification phase, engineers
can avoid costly measurement failures.

For technical support in selecting the right frequency and antenna type for your
specific process, explore our full range of Radar Level Meters or contact our
engineering team for a customized application review.
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