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In the landscape of industrial process automation, the transition toward higher
precision and greater reliability has led to the development of advanced radar
level measurement technologies. The "Plus 6x" category represents a significant
leap in non-contact level sensing, primarily utilizing high-frequency radar
waves—specifically the 80GHz band—to solve complex measurement challenges
that were previously insurmountable for lower-frequency devices. This guide
provides a technical overview of the principles, applications, and selection criteria
for Plus 6x radar level meters, serving as a reference for engineers and
procurement professionals.

| Understanding the Plus 6x Radar Technology

The Plus 6x generation of radar level meters is designed to provide a universal
solution for both liquid and bulk solid applications. Unlike earlier generations that
required different sensor architectures for different media, the high dynamic range
and signal-to-noise ratio of 80GHz technology allow a single platform to handle a
vast array of industrial environments.

Whether measuring the level of corrosive chemicals in a small plastic tank or
monitoring the volume of fly ash in a 30-meter tall silo, these instruments utilize
sophisticated signal processing to filter out interference and provide a stable
output. The "6x" designation often implies a focus on six core pillars: precision,
safety, security, simplicity, reliability, and versatility.

Core Measurement Principles: FMCW and 80GHz
Frequency

To appreciate the capabilities of Plus 6x instruments, one must understand the
Frequency Modulated Continuous Wave (FMCW) principle. Unlike pulse radar,
which measures the time-of-flight of a single microwave pulse, FMCW radar emits
a continuous signal with a frequency that changes linearly over time (a frequency
sweep).
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| The FMCW Process

1. Signal Emission: The sensor emits a continuous microwave signal, sweeping
through a bandwidth (e.g., from 76 GHz to 81 GHz).

2. Reflection: The signal travels to the surface of the medium and reflects back to
the sensor antenna.

3. Signal Processing: Because the emitted frequency is constantly changing, there
is a frequency difference between the signal being emitted and the signal being
received at any given moment.

4. Distance Calculation: This frequency difference is directly proportional to the
travel time, and thus the distance to the product surface.

| Why 80GHz Matters

The move to the 80GHz frequency band (part of the W-band) is the defining
characteristic of Plus 6x technology. Compared to traditional 26GHz radar, the
higher frequency allows for a much narrower beam angle. For a standard 80mm
(3-inch) antenna, an 80GHz radar can achieve a beam angle of approximately 3°,
whereas a 26GHz radar would have a beam angle of roughly 10°. This narrow
focus is critical for avoiding internal tank obstructions like agitators, heating coils,
and ladders.

| Key Advantages in Industrial Level Measurement

The adoption of Plus 6x technology offers several tangible benefits for plant
operations and maintenance teams:

Enhanced Focusing: The narrow beam allows the sensor to be installed in small
nozzles or close to tank walls without receiving false echoes from the vessel
structure.

High Dynamic Range: These sensors can detect very weak reflections from media
with low dielectric constants (such as plastic pellets or oils) while remaining
unaffected by the strong reflections from metallic surfaces.
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Measurement Through Obstacles: Because the beam is so focused, it is easier to
find a "clear path" to the material surface in vessels crowded with internal
equipment.

Accuracy in Dust and Steam: The high frequency and advanced signal algorithms
are better equipped to penetrate heavy dust in silos or steam in boiling liquid
tanks, ensuring the signal reaches the product surface and returns successfully.

Maintenance-Free Operation: As a non-contact technology with no moving parts,
Plus 6x sensors are not subject to wear or coating issues common with
contact-based methods like guided wave radar or float switches.

|Selection Criteria and Application Matrix

Choosing the right Plus 6x configuration requires an analysis of the process
conditions. While the technology is versatile, the antenna type and housing
material must match the environment.

Application Media Type Typical Temperature Recommended
Detail Pressure Range Antenna Type
Chemical Acids/Bases -1 to 3 bar -40°C to +80°C Encapsulated
Storage PTFE Horn
Cement Silos Dry Powder Atmospheric -40°C to Lens Antenna
+200°C with Air Purge
Oil/Water Hydrocarbons Up to 160 bar -60°C to PEEK or
Separator +250°C Ceramic Sealed
Horn
Food & Dairy/Juice 0 to 10 bar -40°C to Hygenic Flange
Beverage +150°C / Clamp
Wastewater Water/Sludge Atmospheric -40°C to +80°C Plastic PVDF
Sump Integrated
Sensor
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When evaluating a Plus 6x device, engineers should prioritize the dielectric
constant (er) of the material. Materials with er < 1.5 require highly sensitive
electronics, which is a hallmark of the 80GHz Plus 6x series. For more detailed
technical specifications and model comparisons, professionals can consult the
Main Page for comprehensive product data.

| Installation Best Practices for Optimal Performance

Even the most advanced radar sensor can fail if installed incorrectly. To ensure the
Plus 6x performs to its full potential, follow these engineering guidelines:

| 1. Nozzle Geometry

While 80GHz radar is more forgiving of nozzle height than lower frequencies, the
nozzle should ideally be as short as possible. If a long nozzle is required, ensure
the antenna extends slightly past the bottom of the nozzle to prevent internal
reflections (ringing).

| 2. Beam Path Clearance
Use the narrow beam angle to your advantage. Ensure the center of the beam has

a clear path to the lowest point of the tank. For solids, the beam should be aimed
at the angle of repose to ensure a consistent reflection back to the antenna.

| 3. Avoiding the Center

Do not install the sensor in the exact center of a domed tank. Domed roofs can act
as a parabolic reflector, concentrating noise and false echoes at the center point.
Positioning the sensor at 1/3 of the tank radius is generally recommended.
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| 4. Polarization Alignment

Radar waves are polarized. Most Plus 6x sensors have a marking on the housing
indicating the direction of polarization. Aligning this marking toward the tank wall
can sometimes help minimize the impact of wall reflections in very narrow vessels.

| Limitations and Operational Constraints

Despite the robustness of Plus 6x technology, certain physical limitations exist:

Extremely Heavy Foam: While 80GHz radar handles light foam well, extremely
dense, thick foam (like shaving cream) can absorb the microwave signal entirely,
leading to a loss of echo. In such cases, a stilling well or a different measurement
principle (like hydrostatic pressure) may be required.

Dielectric Boundaries: Radar measures the top-most surface. If there is a thick
layer of floating foam or a non-conductive crust, the radar will measure the top of
that layer rather than the liquid level beneath it.

Vacuum Conditions: While the electronics work in a vacuum, the physical seal of
the antenna must be rated for vacuum service to prevent leakage into the sensor
housing.

Maximum Range: While some Plus 6x models can measure up to 120 meters
(approx. 393 feet), signal attenuation increases with distance, especially in
high-dust environments. Proper antenna sizing is crucial for long-range
applications.

| Frequently Asked Questions (FAQs)

Q: Can Plus 6x radar measure through plastic tank walls?

A: Yes. Because 80GHz microwaves can penetrate non-conductive materials, it is
possible to measure the level inside a plastic IBC or storage tank without cutting a
hole, provided the plastic is hot carbon-filled or metallic-lined.

Q: How does Plus 6x handle condensation on the antenna?
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A: Most 80GHz sensors use a convex lens antenna made of PTFE or PEEK. This
shape encourages droplets to run off rather than pool. Additionally, the signal
processing can usually distinguish between the reflection from a water drop on the
lens and the actual product surface.

Q: Is 80GHz radar safe for human exposure?

A: Yes. The radiated power of an industrial radar level meter is extremely low,
typically much less than that of a standard mobile phone. They comply with
international radio frequency safety standards.

Q: Does the material color or transparency affect the measurement?

A: No. Radar is an electromagnetic wave, not an optical one. It is unaffected by
color, transparency, or ambient light levels, making it superior to laser or
ultrasonic sensors in dark or changing environments.

| Conclusion

The Plus 6x generation of radar level measurement represents the current
pinnacle of non-contact sensing. By leveraging the 80GHz frequency and FMCW
principle, these devices provide the precision and reliability required for modern
industrial automation. When selecting a system, engineers must balance the
process temperature, pressure, and chemical compatibility with the appropriate
antenna design. For those looking to upgrade their current level measurement
infrastructure or seeking solutions for new projects, reviewing the options available
on the Main Page is the recommended next step to ensure the selected instrument
meets the specific demands of the application.
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