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Radar Level Sensor Explosion
Proof

A practical guide to radar level sensor explosion proof, covering the reader intent,
the relationship to radar level sensor explosion proof, key evaluation criteria,
common risks, and the information the intended project audience should confirm
before taking the next step.
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In industrial sectors such as oil and gas, petrochemical processing, and chemical
manufacturing, the presence of flammable gases, vapors, or combustible dusts
creates a high-risk environment. Level measurement in these settings requires
instruments that not only provide high precision but also adhere to stringent safety
standards to prevent ignition. A radar level sensor explosion proof design is a
critical requirement for ensuring operational safety and regulatory compliance.

Radar technology has become the preferred choice for hazardous area level
monitoring due to its non-contact nature and reliability under extreme process
conditions. This guide examines the measurement principles, explosion protection
methodologies, and selection criteria for Radar Level Meters in volatile
applications.

|Principles of Radar Level Measurement

Before selecting an explosion-proof instrument, it is essential to understand how
radar technology operates. Radar level sensors utilize electromagnetic waves,
typically in the microwave spectrum, to detect the surface of a medium. Unlike
ultrasonic sensors, radar waves are not affected by air temperature, pressure, or
vacuum, making them ideal for complex industrial tanks.

| Time of Flight (ToF) / Pulse Radar

Pulse radar sensors emit a short microwave pulse toward the product surface. The
sensor measures the time it takes for the pulse to travel to the surface and reflect
back to the antenna. Since the speed of light is constant, the distance is calculated
using the formula:

Distance = (Speed of Light x Travel Time) / 2.
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| Frequency Modulated Continuous Wave (FMCW)

Modern high-precision radar level meters often utilize FMCW technology. Instead of
individual pulses, the sensor transmits a continuous signal with a constantly
changing frequency. The difference between the transmitted frequency and the
received frequency (the frequency shift) is directly proportional to the distance.
FMCW radar, particularly those operating at 80GHz, offers superior signal-to-noise
ratios and better accuracy in narrow vessels or those with internal obstructions.

Understanding Explosion Protection for Radar
Sensors

When searching for a radar level sensor explosion proof solution, engineers must
distinguish between different protection methods. The goal is to ensure that the
electrical energy or heat generated by the sensor cannot ignite the surrounding
atmosphere.

| 1. Flameproof/Explosion-Proof (Ex d)

The "Ex d" protection method involves housing the electronics in an enclosure
strong enough to contain an internal explosion. If a spark occurs inside the sensor
head and ignites the gas within the housing, the enclosure prevents the flame from
escaping into the external hazardous environment. These units are typically
constructed from heavy-duty aluminum or stainless steel with threaded joints that
cool escaping gases.

| 2. Intrinsic Safety (Ex i)

Intrinsic safety limits the electrical and thermal energy within the circuit to levels
below what is required to ignite a specific hazardous atmospheric mixture.
Because the device is incapable of generating enough energy to cause a spark or
heat up significantly, it is considered inherently safe. "Ex ia" ratings are often
required for Zone 0 environments, where explosive atmospheres are present
continuously.
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| 3. Dust Ignition Protection (Ex t)

In industries handling powders or grains, such as flour milling or coal processing,
the primary risk is combustible dust. Explosion-proof radar sensors for these
applications feature enclosures that prevent dust ingress and limit surface
temperatures to prevent smoldering.

| Key Evaluation Criteria for Selection

Choosing the right radar level meter involves balancing technical performance with
safety certifications. Consider the following factors:

Frequency 80GHz is preferred for narrow tanks; 26GHz is
robust for heavy foam or steam.

Housing Material 316L Stainless Steel is recommended for
corrosive offshore or chemical environments.

Hazardous Zone Must match the site classification (Zone 0, 1,
or 2).
Dielectric Constant (gr) Lower dielectric materials (like oils) require

more sensitive electronics.

Process Connection Flanged connections are standard for
high-pressure explosion-proof applications.

| Frequency and Beam Angle

The frequency of the radar determines the beam angle. A higher frequency (e.qg.,
80GHz) results in a narrower beam, which is less likely to hit tank walls, agitators,
or heating coils. In explosion-proof applications where tank geometry is often
complex due to safety reinforcements, a narrow beam reduces the risk of false
echoes.
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| Installation Considerations in Hazardous Zones

Correct installation is as vital as the instrument's rating. Failure to follow
hazardous area protocols can void the explosion-proof integrity of the system.

1. Cable Entries and Glands: For Ex d (flameproof) installations, certified
explosion-proof cable glands must be used. These glands provide a seal around the
cable to prevent flame propagation through the conduit system.

2. Grounding and Bonding: Proper earthing is mandatory to prevent the buildup of
static electricity, which could lead to a spark. The sensor housing must be bonded
to the plant's equipotential grounding system.

3. Mounting Position: The sensor should be mounted away from the tank wall
(typically at 1/4 to 1/3 of the tank diameter) and away from the inflow stream to
avoid turbulence-induced signal loss.

4. Sealing: Ensure that the O-rings and gaskets are compatible with the process
vapors to maintain the environmental seal (IP66/IP67/IP68) of the explosion-proof
housing.

| Limitations and Common Risks

While radar level meters are highly versatile, certain conditions can challenge
even the most advanced explosion-proof sensors:

Heavy Foam: Extremely dense foam can absorb radar signals. In such cases,
low-frequency radar or guided wave radar might be more effective, though the
latter requires a probe in contact with the medium.

Extremely Low Dielectric Constants: Materials with a dielectric constant below 1.4
(such as certain liquefied gases) may not reflect enough energy for a standard
non-contact radar. High-sensitivity antennas or stilling wells may be required.

Condensation and Buildup: In volatile chemical tanks, condensation on the antenna
can attenuate the signal. Selecting a sensor with a PTFE (Teflon) lens cover can
help shed droplets and prevent buildup.
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| Practical Selection Table

Application Type Recommended Technology Protection Method

Crude Qil Storage Tanks 26GHz / 80GHz Radar Ex d (Flameproof)
Chemical Reactor (Agitated) 80GHz FMCW Radar Ex ia (Intrinsically Safe)
Liquefied Petroleum Gas High-Pressure Radar Ex d [ia] (Hybrid)

(LPG)

Grain Silos (Dusty) 80GHz Lens Radar Ex t (Dust Ignition Proof)

| Frequently Asked Questions (FAQs)

Q: Can | use an explosion-proof radar sensor in a non-hazardous area?

A: Yes, explosion-proof sensors can be used in general-purpose areas. However,
they are typically more expensive and heavier than standard models. It is often
more cost-effective to use standard housing where safety ratings are not required.

Q: What is the difference between ATEX and IECEx?

A: ATEX is a mandatory certification for equipment used in hazardous
environments within the European Union. IECEX is an international certification
system. Many high-quality radar level meters carry both certifications to ensure
global compliance.

Q: How often should an explosion-proof radar sensor be inspected?

A: In hazardous areas, "Detailed Inspections" should generally be carried out every
three years according to IEC 60079-17 standards. However, visual checks for
housing integrity and cable gland tightness should be part of routine annual
maintenance.

Q: Does the explosion-proof rating affect the accuracy of the measurement?
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A: No. The explosion-proof rating refers to the physical construction of the housing
and the electrical design of the circuitry. The core radar measurement accuracy
remains the same as the equivalent non-rated model.

| Conclusion

Selecting a radar level sensor explosion proof is a multi-faceted process that
requires a deep understanding of both the process medium and the hazardous
zone classification. By choosing the appropriate measurement frequency and
protection method—whether Ex d or Ex i—operators can ensure precise level
monitoring while maintaining the highest safety standards. For complex
applications, consulting with a specialized manufacturer like Welk ensures that the
selected Radar Level Meters meet the specific pressure, temperature, and
chemical compatibility requirements of your facility.
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