WELK | REFERENCE GUIDE

Radar Level Transmitter Atex

A practical guide to radar level transmitter atex, covering the reader intent, the
relationship to radar level transmitter atex, 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 industrial environments where flammable gases, vapors, or combustible dusts
are present, equipment safety is not merely a preference but a regulatory
requirement. For process engineers and plant managers, selecting a radar level
transmitter ATEX certified is a critical step in ensuring both operational accuracy
and site safety. These instruments are designhed to operate within explosive
atmospheres without becoming a source of ignition.

Radar technology has become the gold standard for non-contact level
measurement in industries ranging from oil and gas to chemical processing and
wastewater treatment. However, the complexity of hazardous area classifications
requires a deep understanding of how these devices function and how they are
protected against electrical and thermal risks.

| Measurement Principles of Radar Level Meters

Before selecting a specific Radar Level Meters solution, it is essential to
understand the underlying physics of the technology. Radar level transmitters
operate on the principle of microwave propagation. Unlike ultrasonic sensors,
which rely on sound waves and are affected by air temperature and pressure,
radar waves travel at the speed of light and are largely unaffected by the gas
phase composition above the liquid or solid.

| Time-of-Flight (ToF) vs. FMCW

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

1. Pulsed Radar (Time-of-Flight): The transmitter emits short microwave pulses
toward the medium. The device measures the time it takes for the pulse to travel
to the surface and return. Since the speed of light is constant, the distance is
calculated as:

Distance = (Speed of Light x Time) / 2.
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2. Frequency Modulated Continuous Wave (FMCW): The transmitter emits a
continuous signal with a constantly changing frequency. The reflection from the
product surface is compared with the emitted signhal. The frequency difference
between the transmitted and received signals is directly proportional to the
distance. FMCW is generally preferred for high-precision applications and
environments with significant surface turbulence.

| The Role of the Dielectric Constant

The effectiveness of a radar reflection depends on the dielectric constant ($er$) of
the material being measured. Materials with high dielectric constants, such as
water (er = 80), reflect signals strongly. Hydrocarbons and oils typically have lower
dielectric constants (er = 1.9 to 4.0), requiring more sensitive electronics and
optimized antenna designs to ensure a reliable signal return.

| Decoding ATEX Certification for Level Transmitters

The term "ATEX" refers to the European Union directives (2014/34/EU) that
regulate equipment intended for use in potentially explosive atmospheres. When
sourcing a radar level transmitter ATEX certified, the device must carry specific
markings indicating its suitability for different zones.

| Hazardous Area Zoning

- Zone 0/ 20: Areas where an explosive atmosphere is present continuously or
for long periods (e.g., inside a fuel tank).

-Zone 1/ 21: Areas where an explosive atmosphere is likely to occur in normal
operation occasionally.

- Zone 2 / 22: Areas where an explosive atmosphere is not likely to occur in
normal operation but, if it does, will persist for a short period only.
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| Protection Methods

Radar transmitters for these areas typically utilize one of two primary protection
methods:

- Intrinsic Safety (Ex i): Limits the electrical and thermal energy to a level below
what is required to ignite a specific hazardous atmospheric mixture.

- Flameproof/Explosion-Proof (Ex d): The enclosure is desighed to contain an
internal explosion and prevent it from igniting the surrounding atmosphere.

| Key Evaluation Criteria for Selection

Choosing the right radar level transmitter requires balancing process conditions
with safety requirements. The following table provides a comparison of common
radar configurations used in industrial applications.

| Radar Selection Table

26 GHz Pulsed 80 GHz FMCW

LEGETS

Guided Wave
Radar (GWR)

Radar

Measurement Range

Accuracy

Beam Angle

Best Use Case

ATEX Availability

Obstruction
Tolerance

Welk Reference Guide

Up to 30m (98 ft)

+3 mm to £5 mm

8° to 20° (Wide)

Large tanks, simple
liquids

Common

Moderate

Up to 120m (393 ft)

+1 mm

3° to 4° (Narrow)

Small vessels, solids,

precision

Standard

High

Up to 75m (246 ft)

+2 mm

N/A (Contacting)

Low dielectric fluids,
foam

Common

Low (Contacting)



WELK REFERENCE GUIDE Radar Level Transmitter Atex

| Frequency Considerations

- 6 GHz to 10 GHz (C-Band): Better performance in heavy foam or steam but
requires very large antennas (up to 250 mm) to achieve a narrow beam.

- 26 GHz (K-Band): A versatile middle ground for most chemical and water
applications.

- 80 GHz (W-Band): The narrow beam angle allows the signal to avoid internal
tank obstructions like agitators or heating coils. It is particularly effective for
measuring solids in silos where dust is prevalent.

| Installation Considerations in Hazardous Areas

Installing a radar level transmitter ATEX requires strict adherence to safety
protocols to maintain the integrity of the certification. Failure to follow these
guidelines can void the warranty and, more importantly, create a safety hazard.

1. Earthing and Bonding: Ensure the transmitter housing is properly grounded to
the vessel to prevent static electricity buildup.

2. Cable Glands: Use only ATEX-certified cable glands that match the protection
type (Ex i or Ex d) of the transmitter. The seal must prevent the passage of flames
or gases through the conduit.

3. Nozzle Geometry: The radar antenna should ideally extend beyond the mounting
nozzle to prevent "ringing" or false echoes caused by the nozzle walls. For 80 GHz
units, the nozzle height is less critical due to the narrow beam.

4. Avoid Obstacles: The sighal beam should not intersect with ladders, pipes, or
inflow streams. If obstructions are unavoidable, many modern transmitters offer
"false echo suppression" software to map out and ignore these static reflections.

| Limitations and Practical Challenges

While radar is highly reliable, it is not a universal solution for every process.
Engineers should be aware of the following limitations:
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- Heavy Foam: While low-frequency radar can penetrate some foam, dense or
chemically complex foam can absorb the microwave signal, leading to signal
loss.

- Extremely Low Dielectric Materials: Liquefied gases like nitrogen or certain
solvents may have dielectric constants below 1.5, making them difficult to
measure with non-contact radar. In these cases, Guided Wave Radar (GWR) is
often the superior choice.

- Condensation and Buildup: While many 80 GHz radars use PTFE lens antennas
that shed droplets, heavy crystalline buildup or thick viscous coating on the
antenna can attenuate the signal.

| Frequently Asked Questions (FAQ)

Q1: Can an ATEX-certified radar transmitter be used in a non-hazardous area?

Yes, ATEX-certified equipment can be used in safe areas. However, the reverse is
strictly prohibited; a standard industrial transmitter must never be installed in a
classified hazardous zone.

Q2: What is the difference between ATEX and IECEx?

ATEX is a mandatory legal requirement for the European Union. I[ECEX is an
international certification scheme. Many manufacturers, such as Welk, provide
dual-certified instruments to meet global standards.

Q3: Does the radar signal pose a health risk?

No. The microwave energy emitted by industrial radar level meters is extremely
low—significantly lower than that of a mobile phone—and is confined within the
vessel during operation.

Q4: How often should a radar level transmitter ATEX be calibrated?

In most stable applications, radar transmitters do not drift and do not require
routine calibration. However, in hazardous areas, periodic "Proof Testing" is often
required as part of a Safety Instrumented System (SIS) to ensure the device will
perform correctly in an emergency.
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| Conclusion

Selecting a radar level transmitter ATEX involves more than just picking a
measurement range. It requires a comprehensive evaluation of the process
medium, the physical constraints of the vessel, and the specific hazardous zone
requirements. By understanding the measurement principles—from the impact of
dielectric constants to the benefits of 80 GHz FMCW technology—engineers can
implement solutions that are both highly accurate and compliant with stringent
safety regulations.

For facilities dealing with volatile chemicals, fuels, or combustible powders, the
investment in high-quality radar instrumentation is a foundational element of
process automation and risk management. Always consult the manufacturer's
technical documentation and local safety codes before finalizing an installation in a
hazardous environment.
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