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In the landscape of industrial automation and process control, the evolution of
level measurement technology has moved toward higher precision and greater
reliability in challenging environments. The term 80p.com often appears in
technical discussions regarding high-frequency radar level measurement,
specifically referencing 80 GHz (80P) technology. This article serves as a practical
engineering reference for understanding the principles, selection criteria, and
installation requirements for 80 GHz radar level transmitters, which have become
the industry standard for non-contact measurement in complex industrial
applications.

| Measurement Principles of 80 GHz Radar Technology

To understand the significance of 80p.com and related 80 GHz technologies, one
must first understand the underlying physics of Frequency Modulated Continuous
Wave (FMCW) radar. Unlike older pulse radar systems, FMCW radar emits a
continuous signal with a frequency that increases linearly over time, creating a
frequency sweep.

| The FMCW Process

1. Signal Emission: The transmitter sends out a high-frequency microwave signal
(starting at approximately 76 GHz and sweeping up to 81 GHz).

2. Reflection: The signal hits the surface of the medium (liquid or solid) and reflects
back toward the sensor antenna.

3. Frequency Shift: Because the emitted frequency is constantly changing, there is
a measurable difference between the frequency being emitted and the frequency

being received at any given moment. This difference is directly proportional to the
time of flight.

4. Signal Processing: The internal electronics calculate the distance based on this
frequency shift. Because the 80 GHz band allows for a much wider bandwidth (up
to 4 GHz or 5 GHz), the resolution and accuracy are significantly higher than 26
GHz or 6 GHz systems.
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| Beam Angle and Focus

A defining characteristic of 80P technology is the narrow beam angle. The beam
angle is inversely proportional to the frequency and the antenna diameter. At 80
GHz, even a small antenna can produce a beam angle as narrow as 3°, compared
to the 10° or 20° angles common in lower-frequency units. This focus allows the
signal to avoid internal tank obstructions like ladders, agitators, and heating coils.

Key Advantages of High-Frequency Level
Measurement

When evaluating solutions through resources like 80p.com, engineers typically
prioritize accuracy and the ability to operate in confined spaces. The move to 80
GHz offers several distinct advantages over traditional methods:

High Precision: 80 GHz sensors typically offer an accuracy of +1 mm (0.04 in),
making them suitable for custody transfer and high-value inventory management.

Small Dead Zones: The near-range blanking distance is significantly reduced,
allowing for measurements nearly up to the process connection. This is critical for
small tanks or vessels where every millimeter of volume counts.

Small Process Connections: Because the high frequency allows for smaller
antennas, 80 GHz units can be installed on 1l-inch or 2-inch nozzles, whereas
lower-frequency units often require 3-inch to 6-inch openings to achieve a usable
beam.

Better Penetration of Steam and Dust: While high frequencies are sometimes more
attenuated by heavy steam, the high signal-to-noise ratio of modern 80P systems
often overcomes these challenges better than older 26 GHz models by focusing
more energy on the target.
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| Evaluation Criteria for 80P Technology

Selecting the right instrument involves more than just choosing a frequency.
Engineers should consult the Main Page of their primary equipment provider to
verify specific model capabilities. Below are the primary evaluation criteria:

| Dielectric Constant (er)

The dielectric constant of the medium determines how much energy is reflected
back to the sensor. Materials with low dielectric constants (like oils or plastic
pellets) reflect less energy. 80 GHz systems are exceptionally good at detecting
low-er materials because of their high sensitivity and signal processing algorithms.

| Process Conditions

Temperature and pressure are vital. While the radar signal itself is largely
unaffected by vacuum or high pressure, the antenna materials (typically PTFE,
PEEK, or Ceramic) and seals (FKM, FFKM, or Graphite) must be rated for the
specific process environment.

| Tank Geometry

In tall, narrow silos or tanks with complex internal structures, the narrow beam of
an 80 GHz transmitter is mandatory to prevent "false echoes" from the tank walls
or internal hardware.

Technical Selection Table: Radar Frequency
Comparison

Welk Reference Guide 4



WELK REFERENCE GUIDE 80p.com

6 GHz Radar 26 GHz Radar 80 GHz (80P)
Radar
Typical Beam Angle - 30° - 15°

Accuracy +10 mm +2 mm to £5 mm +1 mm

Antenna Size Large (DN150+) Medium Small (DN20-DN50)
(DN50-DN100)

Sensitivity to Foam Good Moderate Low (requires careful
setup)
Dust Resistance High Moderate High (due to signal
focus)
Best Use Case Large turbulent tanks  General process Small vessels, solids,
tanks high precision

| Installation Considerations and Best Practices

Proper installation is the most significant factor in the long-term reliability of a
level measurement system. Even the most advanced 80p.com-standard equipment
will fail if improperly mounted.

1. Nozzle Height and Diameter: Ensure the antenna extends slightly past the
bottom of the nozzle to prevent ringing or interference from the nozzle edge. For
80 GHz units, the nozzle should ideally be as short as possible.

2. Avoid the Center: Never install a radar sensor in the exact center of a domed
tank. This can cause multiple reflections that confuse the signhal processor. The
ideal position is usually 1/3 of the radius from the tank wall.

3. Obstruction Clearance: Although 80P units have narrow beams, there should still
be a clear path to the product surface. Map out the "signal cone" based on the
beam angle provided in the manufacturer's datasheet.

4. Aiming for Solids: When measuring solids (like grain or plastic powder), the
surface is rarely flat. Using an adjustable flange (swivel mount) allows the user to
aim the radar at the angle of repose to maximize signal return.
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| Limitations and Risk Mitigation

While 80 GHz technology is highly versatile, it is not a universal solution for every
application. Understanding its limitations is essential for risk management.

Heavy Foam: Extremely thick, dense foam can absorb the 80 GHz signal entirely.
In these cases, a guided wave radar (GWR) or a lower-frequency 6 GHz radar may
be more effective, as the longer wavelength can sometimes penetrate the foam
layer.

Build-up on Antenna: While 80 GHz units often feature flush-mounted lenses that
resist buildup, significant coating (especially conductive or metallic coating) will
attenuate the signal. Regular cleaning or the use of a purging connection (air blast)
is recommended in such environments.

Cost: 80 GHz transmitters generally carry a higher price point than ultrasonic
sensors or hydrostatic transmitters. The investment must be justified by the need
for accuracy, non-contact measurement, or the inability to use other technologies
due to process conditions.

|Frequent|y Asked Questions (FAQs)

Q: Can 80 GHz radar measure through plastic tank walls?

A: Yes. Because plastic has a low dielectric constant, 80 GHz radar can often "see
through" the top of a plastic IBC or storage tank, allowing for measurement
without cutting a hole in the vessel. However, this depends on the thickness and
type of plastic.

Q: Is 80 GHz radar safe for food and beverage applications?

A: Absolutely. Most 80P transmitters are available with hygienic connections
(Tri-Clamp) and FDA-approved materials like PTFE or PEEK, making them ideal for
clean-in-place (CIP) and steam-in-place (SIP) processes.

Q: How does 80 GHz compare to ultrasonic sensors?
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A: Ultrasonic sensors rely on sound waves, which are affected by air temperature,
pressure, and vapor composition. Radar uses electromagnetic waves, which travel
at the speed of light and are unaffected by these atmospheric changes, making
radar much more reliable in industrial process tanks.

Q: What is the maximum range of an 80P transmitter?

A: Most high-end 80 GHz transmitters can measure distances up to 30 meters
(approx. 98 ft) for liquids and up to 120 meters (approx. 393 ft) for solids in silos,
depending on the dielectric properties of the material.

| Conclusion

The adoption of 80 GHz technology, often discussed in the context of 80p.com,
represents a significant leap forward in process instrumentation. By offering
narrower beam angles, higher accuracy, and smaller process connections, these
instruments solve many of the traditional headaches associated with level
measurement. When selecting a system, engineers must balance the technical
requirements of the medium and the vessel with the specific capabilities of the
hardware. For a comprehensive overview of available technologies and to find the
right fit for your specific application, you should Review product options and
application support to ensure the selected instrument meets all safety and
performance standards for your facility.
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