WELK | REFERENCE GUIDE

Radar Level Transmitter
Brands

A practical guide to radar level transmitter brands, covering the reader intent, the
relationship to radar level transmitter brands, key evaluation criteria, common
risks, and the information the intended project audience should confirm before
taking the next step.
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In the landscape of industrial automation, selecting the right instrumentation is
critical for operational efficiency and safety. Among the various technologies
available for liquid and solid level measurement, radar technology has emerged as
a preferred solution due to its non-contact nature and reliability in harsh
environments. When evaluating different radar level transmitter brands, engineers
and procurement professionals must look beyond the nameplate to understand the
underlying measurement principles, frequency capabilities, and application-specific
designs that differentiate high-performance instruments.

| Understanding Radar Level Measurement Principles

Before comparing radar level transmitter brands, it is essential to understand how
these devices function. Radar (Radio Detection and Ranging) level meters operate
by emitting electromagnetic waves toward the surface of a medium. These waves
reflect off the surface and return to the sensor. The instrument then calculates the
distance based on the properties of the return signal.

There are two primary methods used in industrial radar level measurement:

| 1. Time of Flight (ToF) / Pulsed Radar

Pulsed radar transmitters emit a short microwave pulse and measure the time it
takes for the pulse to travel to the surface and back. Since the speed of light is
constant, the distance is calculated as:

Distance = (Speed of Light x Time) / 2.

This technology is generally energy-efficient and suitable for simple tank level
monitoring where extreme precision is not the primary requirement.
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|2. Frequency Modulated Continuous Wave (FMCW)

FMCW radar is a more advanced technique where the transmitter emits a
continuous signal with a constantly changing frequency. The difference in
frequency between the emitted signal and the reflected signal (the "beat
frequency") is directly proportional to the distance. FMCW technology, particularly
at higher frequencies like 80GHz, offers significantly higher accuracy and better
sighal-to-noise ratios, making it ideal for measuring materials with low dielectric
constants or in tanks with internal obstructions.

Evaluating Radar Level Transmitter Brands: Key
Selection Criteria

When assessing various radar level transmitter brands, the decision process
should be guided by technical specifications rather than brand recognition alone. A
professional manufacturer like Welk focuses on providing Radar Level Meters that
balance precision with industrial durability. The following criteria are essential for
evaluation:

| Frequency Range

6 GHz (C-Band): Best for applications with heavy foam, steam, or turbulent
surfaces, as the longer wavelength can penetrate these obstacles more effectively.

26 GHz (K-Band): The industrial standard for many years. It offers a good balance
between beam angle and signal strength, suitable for most liquid storage
applications.

80 GHz (W-Band): The current state-of-the-art. It features a very narrow beam
angle (often as small as 3 degrees), which allows the signal to avoid internal tank
structures like agitators or ladders. It also provides superior resolution for
measuring solids and powders.
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| Accuracy and Repeatability

Industrial-grade brands typically offer accuracy ranging from =1 mm to =5 mm.
For custody transfer applications, high-precision radar meters are required,
whereas for general process control, a standard 3 mm accuracy is often
sufficient.

| Material Compatibility and Build Quality

The wetted parts of the transmitter must be compatible with the process media.
Brands should offer a variety of materials, including 316L stainless steel, PTFE,
PVDF, and Hastelloy for corrosive environments. Additionally, the housing should
meet IP67 or IP68 standards for ingress protection.

Technology Overview: Non-Contact vs. Guided Wave
Radar

When researching radar level transmitter brands, you will encounter two distinct
form factors: Non-contact Radar and Guided Wave Radar (GWR).

Non-Contact Radar: These instruments are mounted at the top of the tank and
emit waves through the air. They are ideal for corrosive or viscous media because
they do not touch the product, reducing maintenance needs.

Guided Wave Radar (GWR): These use a probe (rod or cable) to guide the
microwave signal to the surface. GWR is highly effective for low-dielectric liquids,
interface measurement (e.g., oil over water), and applications with extreme
turbulence, as the probe ensures the sighal reaches the surface and returns
reliably.

|App|ication-Specific Selection Table

The following table provides a quick reference for selecting radar technology
based on common industrial applications.
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Application

Water Treatment

Chemical Storage

Oil & Gas (Storage)

Cement/Grain Silos

Interface (Qil/Water)

High-Pressure Boilers

Recommended
Technology

Non-Contact Radar

Non-Contact (PTFE

Sealed)

Non-Contact / GWR

Non-Contact Radar

Guided Wave Radar

Guided Wave Radar

Frequency

26 GHz / 80 GHz

80 GHz

26 GHz / 80 GHz

80 GHz

N/A

N/A

Radar Level Transmitter Brands

Key Consideration

Cost-effectiveness
and IP rating for
outdoor use.

Chemical resistance
of the antenna and
narrow beam for
small nozzles.

Explosion-proof
certifications
(ATEX/IECEX) are
mandatory.

Ability to penetrate
dust and measure
uneven solid
surfaces.

Requires a probe to
detect the change in
dielectric constant
between layers.

Compensation for
high-temperature
steam is necessary.

| Installation and Engineering Best Practices

Even the highest quality radar level transmitter brands will fail to perform if
installation guidelines are ignored. Proper engineering at the installation phase
ensures long-term reliability.

1. Nozzle Height and Diameter: The antenna should ideally extend slightly beyond
the mounting nozzle to prevent signal interference from the nozzle edge. If the
nozzle is long and narrow, an 80GHz radar is preferred due to its narrow beam.
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2. Obstruction Avoidance: The radar beam should have a clear path to the liquid
surface. Avoid mounting the sensor directly above inflow pipes, agitators, or
heating coils. If obstructions are unavoidable, use the "False Echo Suppression" or
"Echo Mapping" features found in modern transmitters to "program out" these
static reflections.

3. Mounting Position: Avoid mounting the transmitter in the exact center of a
domed tank, as this can cause multiple reflections that confuse the sensor. A
position at 1/2 to 1/3 of the tank radius is generally recommended.

4, Stilling Wells: In cases of extreme foam or turbulence, installing the radar inside
a stilling well (a vertical pipe) can provide a clean, calm surface for measurement.

| Limitations of Radar Technology

While radar is highly versatile, it is not a universal solution for every scenario.
Understanding its limitations helps in choosing the right brand and model:

Dielectric Constant (dk): Radar relies on a change in the dielectric constant at the
surface of the medium. Materials with a very low dk (less than 1.4), such as certain
liquefied gases, reflect very little energy and may require Guided Wave Radar or
specialized high-sensitivity non-contact units.

Heavy Foam: While C-Band radar can penetrate some foam, thick, dense foam
(like shaving cream) can absorb the radar signal entirely, leading to signal loss.

Vacuum Conditions: While radar works well in a vacuum (unlike ultrasonic sensors
which require air to propagate sound), the mechanical seals of the transmitter
must be rated for vacuum service to prevent leaks.

| Why Choose Specialized Radar Level Meters?

Global radar level transmitter brands often provide standardized products, but
specialized manufacturers like Welk offer the flexibility of OEM/ODM services and
customized solutions tailored to specific industrial automation needs. By focusing
on advanced technology and strict quality control, these manufacturers provide
reliable, accurate, and cost-effective instruments for water treatment, chemical
processing, and oil and gas sectors.
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| Frequently Asked Questions (FAQs)

Q: Can radar level meters measure solids?

A: Yes, especially 80GHz models. They are highly effective at measuring powders,
granules, and bulk solids even in dusty environments where ultrasonic sensors
often fail.

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

A: The primary difference is the beam angle and resolution. 80GHz radar has a
much narrower beam, allowing it to be used in smaller tanks or tanks with more
internal obstructions. It also has a shorter wavelength, which provides better
reflection from low-dielectric materials.

Q: Does temperature or pressure affect radar accuracy?

A: Generally, no. Unlike ultrasonic sensors, radar waves are electromagnetic and
do not require a medium to travel. Therefore, changes in air temperature,
pressure, or vapor composition have a negligible effect on the speed of the signal.

Q: How do | maintain a radar level transmitter?

A: Since non-contact radar has no moving parts and does not touch the media,
maintenance is minimal. Periodic checks of the antenna for buildup (if measuring
sticky or crystallizing liquids) and verifying the signal strength via the transmitter’s
display or software are usually sufficient.

Q: Is radar technology safe for hazardous areas?

A: Yes, most reputable radar level transmitter brands offer models with Intrinsic
Safety (Ex i) or Flameproof (Ex d) certifications, making them suitable for use in
explosive atmospheres common in the chemical and oil industries.

By carefully considering the measurement principle, frequency requirements, and
specific application constraints, engineers can select a radar level meter that
ensures precise control and long-term operational stability.
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