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Radar Level Transmitter
Catalogue

A practical guide to radar level transmitter catalogue, covering the reader intent,
the relationship to radar level transmitter catalogue, 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 complex landscape of industrial process control, selecting the correct
instrumentation is critical for operational efficiency and safety. A comprehensive
radar level transmitter catalogue serves as more than just a product list; itis a
technical roadmap for engineers and procurement specialists to match specific
process requirements with the appropriate sensing technology. As a professional
manufacturer, Welk provides a range of Radar Level Meters designed to handle
diverse challenges, from turbulent liquid surfaces to high-dust solid environments.

| Understanding Radar Level Measurement Principles

Before diving into a radar level transmitter catalogue, it is essential to understand
the underlying physics that govern these devices. Radar level measurement is a
non-contact technology that utilizes electromagnetic waves to determine the
distance to a product surface.

#### Time of Flight (ToF)

Radar sensors emit high-frequency microwave pulses or continuous waves that
travel at the speed of light. When these waves encounter a medium with a
different dielectric constant ($sr$) than the surrounding air or vapor, a portion of
the energy is reflected back to the sensor. The instrument measures the time
elapsed between emission and reception to calculate the distance.

#### Pulse Radar vs. FMCW

Pulse Radar: This method sends out discrete microwave pulses and measures the
time delay of the return signal. It is known for its energy efficiency and is often
used in battery-powered or loop-powered applications.

FMCW (Frequency Modulated Continuous Wave): This technology emits a
continuous signal with a constantly changing frequency. The distance is
determined by the frequency difference between the transmitted and received
signals. FMCW generally offers higher precision and a better signal-to-noise ratio,
making it ideal for complex applications with low dielectric constants or heavy
agitation.
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Navigating a Radar Level Transmitter Catalogue: Key
Specifications

When reviewing a radar level transmitter catalogue, several technical parameters
dictate the suitability of a device for a specific project. Engineers must look beyond
the basic price point and evaluate the following:

1. Measuring Range: Standard industrial radar meters typically cover ranges from
0.3 m (1 ft) up to 30 m (98 ft), though high-frequency models can extend to 120 m
(393 ft) for large silos.

2. Accuracy: Most modern radar transmitters offer accuracy within 2 mm to =5
mm (+0.08 in to £0.2 in). For fiscal metering or custody transfer, higher precision
models are required.

3. Process Temperature and Pressure: Catalogues will specify limits, such as -40°C
to +250°C (-40°F to 482°F) and pressures up to 40 bar (580 psi). Specialized
high-temperature versions may reach 450°C (842°F).

4. Dielectric Constant (er): The reflectiveness of the material. Hydrocarbons like oil
have low dielectric constants (er = 2.0), requiring more sensitive electronics
compared to water-based liquids (er = 80).

5. Signal Output: Common interfaces include 4-20mA HART, RS485 Modbus, and
Profibus, allowing for seamless integration into PLC or SCADA systems.

| Frequency Selection: 26GHz vs. 80GHz Technology

The frequency of the radar signal is a defining characteristic in any radar level
transmitter catalogue. Welk offers instruments across different frequency bands to
suit varying vessel geometries.

26GHz Radar: Often referred to as "high-frequency" in older contexts, 26GHz is a
versatile workhorse. It features a moderate beam angle, making it suitable for
medium-sized tanks. It is less sensitive to steam and foam than lower frequency
(6GHz) models but may struggle with narrow nozzles or internal obstructions.
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80GHz Radar: The current state-of-the-art in non-contact level measurement. The
higher frequency allows for a much narrower beam angle (as low as 3°). This
narrow focus allows the signal to avoid internal tank structures like ladders,
agitators, or heating coils. Furthermore, 80GHz units have a smaller "dead zone"
(blocking distance) and higher resolution, making them excellent for small tanks
and precise solid level measurement.

| Application-Specific Selection and Comparison Table

To assist in the selection process, the following table summarizes common
configurations found in a professional radar level transmitter catalogue.

Application Recommended Frequency Typical Key Benefit
Type Technology Antenna

Corrosive Non-contact 80GHz PTFE Sealed High chemical
Liquids Radar Horn resistance; no

moving parts

Large Grain Non-contact 26GHz / 80GHz Parabolic or Penetrates dust;

Silos Radar Horn handles steep
angles of
repose

Small Process Non-contact 80GHz Small Threaded Minimal dead

Tanks Radar zone; ignores
internal

obstructions

High-Pressure Guided Wave N/A Coaxial Probe Signal is

Steam Radar contained;
unaffected by
steam/turbulence

Water Non-contact 26GHz Plastic Horn Cost-effective;
Treatment Radar reliable in
humid

environments
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| Installation Guidelines for Optimal Accuracy

Even the most advanced instrument from a radar level transmitter catalogue will
fail if installed incorrectly. Adhering to engineering best practices ensures
long-term reliability.

Nozzle Geometry: The radar antenna should ideally extend slightly beyond the
bottom of the mounting nozzle to prevent internal reflections. If the nozzle is long
and narrow, an 80GHz unit is preferred due to its focused beam.

Positioning: Avoid mounting the sensor in the center of a dome-roof tank, as this
can cause multiple reflections to converge at the sensor. The optimal position is
usually 1/3 of the tank radius from the wall.

Obstructions: Ensure the signal path is clear of inflow streams, ladders, and
agitator blades. If obstructions are unavoidable, most modern Radar Level Meters
include "false echo suppression" software to map out and ignore these static
signals.

Dead Zone: Every radar has a minimum measuring distance (the blocking
distance). Ensure the maximum fill level of the tank does not enter this zone, as
the reading will become unreliable.

| Limitations and Environmental Considerations

While radar is highly versatile, it is not a universal solution for every process. Users
should be aware of specific limitations:

1. Heavy Foam: Extremely thick, dense foam (like that found in some fermentation
processes) can absorb the radar signal entirely, leading to a "loss of echo."” In
these cases, a guided wave radar or a hydrostatic pressure transmitter may be
more appropriate.

2. Vacuum Conditions: While radar works in a vacuum, the sealing of the antenna
must be rated for vacuum service to prevent air ingress or damage to the
electronics.
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3. Extremely Low Dielectric Materials: Materials with $sr < 1.4%$ may not reflect
enough energy for a standard non-contact radar. Guided wave radar with a coaxial
probe is often the solution for these fluids.

4. Condensation: Heavy condensation on the antenna can attenuate the signal.
Welk recommends using antennas with PTFE drippers or air purging systems in
high-humidity applications to keep the lens clear.

| Frequently Asked Questions (FAQ)

Q: Can radar measure the level of solids and liquids with the same device?

A: Generally, yes, but the antenna design and software algorithms differ. Solids
require a more powerful sighal and specific processing to handle the uneven
surface and dust. Always check the radar level transmitter catalogue for the
specific "Media Type" rating.

Q: How does radar compare to ultrasonic level sensors?

A: Ultrasonic sensors use sound waves, which are affected by air temperature,
pressure, and vapors. Radar uses electromagnetic waves, which are unaffected by
these factors, making radar significantly more reliable in process environments
with steam, dust, or varying temperatures.

Q: Is maintenance required for radar level meters?

A: Because they are non-contact and have no moving parts, maintenance is
minimal. Periodic checks of the antenna for buildup (in coating applications) and
verifying the signal strength via the HART interface are recommended.

Q: What is the difference between 2-wire and 4-wire radar?

A: 2-wire (loop-powered) instruments receive power and transmit the 4-20mA
signal over the same pair of wires, simplifying installation. 4-wire instruments have
separate power supply and signal outputs, which is often necessary for high-power
applications or when using older control systems.
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| Conclusion

Selecting the right instrument from a radar level transmitter catalogue requires a
balance of technical knowledge and application experience. By understanding the
dielectric properties of the medium, the vessel geometry, and the environmental
conditions, engineers can implement a measurement solution that provides years
of maintenance-free service. For those seeking high-performance, cost-effective
solutions, exploring the diverse range of Radar Level Meters is the first step toward
achieving precision in industrial level automation.
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