WELK | REFERENCE GUIDE

Endress Radar Level Sensor

A practical guide to endress radar level sensor, covering the reader intent, the
relationship to endress radar level sensor, 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/

Welk Reference Guide 1



WELK REFERENCE GUIDE Endress Radar Level Sensor

In the landscape of industrial automation, the requirement for non-contact,
high-precision level measurement has led to the widespread adoption of radar
technology. Engineers and procurement specialists often look toward established
benchmarks like the endress radar level sensor when designing systems for
challenging environments. These instruments, categorized under the broader
umbrella of Radar Level Meters, offer a robust solution for monitoring liquids,
solids, and slurries without physical contact with the medium.

This guide provides a technical deep dive into the principles of radar level
measurement, selection criteria for industrial applications, and practical
installation considerations to ensure long-term reliability.

| Understanding Radar Level Measurement Principles

Before selecting a specific instrument, it is essential to understand the physics that
govern radar measurement. Radar level sensors operate on the "Time of Flight"
(ToF) principle. The device emits an electromagnetic wave from its antenna, which
travels to the surface of the product, reflects back, and is captured by the receiver.
The distance is calculated based on the time elapsed and the constant speed of
light.

There are two primary methods used in modern industrial radar sensors:

| 1. Pulse Radar

Pulse radar sensors emit short microwave pulses toward the medium. The sensor
measures the time it takes for the pulse to travel to the surface and back. This
technology is known for its energy efficiency and is often used in loop-powered
(2-wire) applications. While effective, pulse radar can sometimes struggle with
low-dielectric materials or high-turbulence surfaces compared to more advanced
methods.
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|2. Frequency Modulated Continuous Wave (FMCW)

FMCW radar, often found in high-end models like the 80 GHz endress radar level
sensor series, emits a continuous signal with a constantly changing frequency. The
difference in frequency between the emitted and received signal is proportional to
the distance. This method provides significantly higher resolution and accuracy,
making it the preferred choice for custody transfer or applications involving very
low dielectric constants (er).

| Key Evaluation Criteria for Radar Level Meters

Choosing the right sensor involves more than just matching a brand name.
Engineers must evaluate the technical specifications against the specific process
conditions. When comparing industrial Radar Level Meters, consider the following
factors:

| Frequency Bands

6 GHz (C-Band): Historically used for applications with heavy foam or turbulence,
as the longer wavelength can penetrate surface disturbances more effectively.

26 GHz (K-Band): The industry standard for many years, offering a good balance
between beam angle and signal strength. Suitable for most liquid tanks.

80 GHz (W-Band): The modern benchmark. It features a very narrow beam angle
(often as low as 3°), which allows it to avoid internal tank obstructions like
agitators or heating coils. It is also highly effective for measuring solids and
through-tank walls.

| Dielectric Constant (er)

The reflectivity of a material depends on its dielectric constant. Water-based
liquids (high €r) reflect signals strongly, while hydrocarbons or plastic pellets (low
er) reflect poorly. High-sensitivity radar sensors are required for materials with sr
< 1.3,
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| Process Conditions

Temperature and pressure significantly impact the choice of housing and flange
materials. While the radar signal itself is largely unaffected by temperature or
pressure (unlike ultrasonic sensors), the physical integrity of the sensor must be
rated for the environment (e.g., -40°C to +200°C).

| Practical Selection Table

The following table outlines typical specifications for different radar configurations
used in industrial settings:

26 GHz Pulse 80 GHz FMCW Guided Wave
Radar Radar Radar (GWR)

Measurement Range Up to 30 meters Up to 120 meters Up to 75 meters
Accuracy =3 mmto £5 mm =1 mm 2 mm
Beam Angle 8° to 20° 3% to 4° N/A (Contact)
Media Type Liquids / Simple Liquids / Fine Liquids / Interface

Solids Powders
Foam Resistance Moderate Low (unless high High

power)

Internal Obstructions Sensitive Highly Resistant Not Applicable

| Installation Considerations and Best Practices

To achieve the precision promised by an endress radar level sensor or a Welk
industrial meter, proper installation is critical. Radar waves behave like light; they
travel in straight lines and reflect off any surface they hit.

Welk Reference Guide 4



WELK REFERENCE GUIDE Endress Radar Level Sensor

| 1. Nozzle Geometry

The mounting nozzle should be as short as possible. If the nozzle is too long or
narrow, the radar signal may reflect off the nozzle walls, creating a "ringing" effect
that masks the true level of the medium. For 80 GHz sensors, nozzle interference is
greatly reduced due to the narrow beam.

| 2. Avoiding Obstructions

The "signal beam" should have a clear path to the product surface. Common
obstructions include:

Agitators and mixers.
Heating coils.
Inflow streams (never mount the sensor directly above the fill pipe).

Ladders or structural supports.

| 3. Positioning on the Tank

Avoid the center: In tanks with a domed roof, mounting the sensor in the exact
center can cause multiple reflections to converge, resulting in signal errors.

Wall Distance: Maintain a minimum distance from the tank wall (typically 1/10th of
the tank height) to prevent interference from wall weld seams or buildup.

|4. Dead Zones (Blocking Distance)

Every radar sensor has a "dead zone" near the antenna where measurement is not
possible. Ensure the maximum expected liquid level does not enter this zone,
which typically ranges from 50 mm to 300 mm depending on the model.
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| Limitations and Common Risks

While radar is highly versatile, it is not a universal solution. Engineers should be
aware of the following limitations:

Heavy Foam: Extremely thick, dense foam (like shaving cream) can absorb the
radar signal entirely, leading to a "loss of echo." In these cases, Guided Wave
Radar or hydrostatic transmitters may be more appropriate.

Vacuum Conditions: While radar works in a vacuum, the sealing of the antenna
must be specifically rated for vacuum service to prevent leakage or damage to the
electronics.

Extremely Low Dielectric Solids: Materials like dry wood chips or certain plastic
powders may require a high-power 80 GHz sensor or a GWR probe to ensure a
reliable return signal.

Condensation and Buildup: While many modern Radar Level Meters feature
"drip-off" antenna designs to shed condensation, heavy crystalline buildup can still
attenuate the signal.

| Frequently Asked Questions (FAQ)

Q: Can a radar level sensor measure through a plastic tank wall?

A: Yes, non-conductive materials like plastic (HDPE, PP) or glass are transparent to
radar waves. This allows for "non-invasive" measurement where the sensor is
mounted outside the tank, provided the wall is not too thick and the material has a
low dielectric constant.

Q: What is the difference between an endress radar level sensor and a Welk radar
meter?
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A: While brands like Endress+Hauser are known for high-end process features and
specific proprietary technologies (like Heartbeat Technology), Welk focuses on
providing reliable, cost-effective industrial-grade Radar Level Meters with
customized OEM/ODM options. Both utilize the same fundamental physics, but the
choice often depends on the required certifications (e.g., SIL, ATEX) and budget
constraints.

Q: Does the pressure inside the tank affect the radar accuracy?

A: No. Unlike ultrasonic sensors, which rely on air density to transmit sound, radar
uses electromagnetic waves. These waves travel at the speed of light regardless
of air pressure or gas composition.

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

A: The best approach is to use a high-frequency (80 GHz) sensor with a narrow
beam to miss the agitator blades. Alternatively, most modern sensors allow for
"False Echo Suppression" or "Echo Mapping," where the software learns the
position of static obstructions and ignores them.

| Conclusion

Selecting an endress radar level sensor or an equivalent industrial radar meter
requires a thorough understanding of the process environment and the material
properties. By prioritizing 80 GHz technology for complex geometries and ensuring
proper installation away from inflow streams and obstructions, facilities can
achieve millimeter-level accuracy and reduce maintenance overhead. For those
seeking versatile and cost-effective solutions tailored to specific industrial
automation needs, exploring the range of Radar Level Meters from specialized
manufacturers like Welk provides a path to reliable level control in water
treatment, chemical processing, and oil and gas applications.
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