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In the landscape of industrial process control, precision in level measurement is a
fundamental requirement for operational safety, inventory management, and
process efficiency. The FX90 represents a high-performance advancement in radar
level measurement technology, specifically designed to address the complexities
of both liquid and solid media. As industrial environments become more
demanding, the transition from traditional contact-based measurement to
non-contact radar solutions like the FX90 has become a standard for engineers
seeking reliability and reduced maintenance.

| Understanding the Measurement Principles of FX90

Before selecting a level measurement instrument, it is essential to understand the
underlying physics that govern its operation. The FX90 typically utilizes Frequency
Modulated Continuous Wave (FMCW) technology, often operating in the
high-frequency 80GHz spectrum.

#### The FMCW Principle

Unlike pulse radar, which measures the time a single microwave pulse takes to
travel to the surface and back, FMCW radar transmits a continuous signal with a
constantly changing frequency. This frequency "sweep" or "ramp" allows the
sensor to compare the frequency of the transmitted signal with the frequency of
the received echo.

1. Signal Emission: The FX90 emits a high-frequency signal that increases linearly
over a specific bandwidth.

2. Reflection: The signal bounces off the surface of the medium (liquid or solid).

3. Frequency Difference: Because the frequency of the transmitter has changed by
the time the echo returns, a "beat frequency" is created.

4. Distance Calculation: This frequency difference is directly proportional to the
distance. By applying a Fast Fourier Transform (FFT) to the signal, the internal
processor can determine the level with millimeter precision.

#### The Advantage of 80GHz High Frequency
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The use of the 80GHz band in the FX90 offers significant advantages over lower
frequency (e.g., 26GHz or 6GHz) radars. The most notable benefit is the beam
angle. A higher frequency allows for a much narrower beam with a smaller
antenna. For instance, a typical FX90 unit might achieve a beam angle as narrow
as 3 degrees. This narrow focus minimizes interference from tank walls, agitators,
or internal bracing, making it ideal for tall, narrow silos or tanks with complex

internals.

| Technical Specifications and Selection Criteria

Choosing the right level sensor requires a detailed comparison of technical
capabilities against the specific needs of the application. The FX90 is engineered
for versatility, but its performance is optimized when matched with appropriate

process conditions.

m Specification (Typical) Engineering Consideration

Measuring Range

Measurement Accuracy

Frequency Range

Process Temperature

Process Pressure

Output Signal

Up to 120 meters (393 ft)

+2 mm (£0.078 in)

76 GHz - 81 GHz

-40°C to +200°C (-40°F to
392- k)

-1 to 40 bar (-14.5 to 580 psi)

4-20mA [ HART,
RS485/Modbus

Suitable for large-scale grain
or cement silos.

Critical for high-value
chemical inventory.

Provides high resolution and
narrow beam focus.

Options available for
high-temp steam or molten
materials.

Supports vacuum and
pressurized vessel
applications.

Integration with PLC/DCS
systems.

For engineers evaluating these specifications against specific site requirements,
referring to a comprehensive Main Page of industrial instrumentation can provide
the necessary context for system integration and accessory selection.
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| Application Suitability for FX90

The FX90 is not a universal solution for every task, but it excels in environments
where other technologies fail.

#### Solids and Powders

In the storage of cement, fly ash, or flour, dust is a major obstacle for ultrasonic
sensors. Radar waves are largely unaffected by dust clouds. The FX90’s high
frequency allows it to penetrate heavy dust and reflect off the material surface,
even when the material has a low dielectric constant. Furthermore, the narrow
beam can be aimed to avoid the steep "angle of repose" slopes common in dry
bulk storage.

#### Corrosive Liquids

For chemical processing involving acids or alkalis, the FX90 can be equipped with
PTFE or PFA-lined antennas. Because the measurement is non-contact, the sensor
is protected from the corrosive nature of the medium, significantly extending the

service life compared to hydrostatic or float-based sensors.

##H#H# Water and Wastewater Treatment

In large open-air basins or deep sumps, the FX90 provides stable readings
regardless of ambient temperature fluctuations or wind-induced surface ripples,
which often cause signal loss in ultrasonic devices.

| Engineering Installation Considerations

Proper installation is the most critical factor in ensuring the long-term accuracy of
an FX90 radar unit. Even the most advanced signal processing cannot fully
compensate for a poorly positioned sensor.

1. Nozzle Height and Diameter: The radar antenna should ideally extend slightly
beyond the bottom of the mounting nozzle to prevent internal reflections. If the
nozzle is very long, a stand-off pipe or a specific antenna extension may be
required.
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2. Avoidance of Obstructions: The narrow beam of the FX90 helps, but the sensor
should still be mounted at a distance from the tank wall (usually at least 200mm or
8 inches) and away from the inflow stream to prevent false echoes and signal
noise.

3. Alignment for Solids: When measuring solids, the sensor may need to be
mounted on an adjustable flange (swivel holder). This allows the engineer to aim
the radar beam at the most representative point of the material pile, usually about
one-third of the radius from the wall.

4. Blind Zone (Dead Band): Every radar has a minimum distance it can measure,
known as the blind zone. For the FX90, this is typically very small (around 50mm to
100mm), but it must be accounted for when calculating the maximum fill level to
prevent the medium from contacting the antenna.

| Limitations and Operational Challenges

While the FX90 is a robust instrument, engineers must be aware of certain physical
limitations:

Dielectric Constant (er): Radar relies on the reflection of electromagnetic waves.
Materials with a very low dielectric constant (such as certain liquefied gases or
ultra-pure oils) reflect less energy. If the er is below 1.4, special considerations like
a stilling well or a guided wave radar might be more appropriate.

Heavy Foam: Dense, thick foam can absorb radar signals rather than reflecting
them. While the FX90 can penetrate light steam and mist, extremely thick foam
(like that found in some fermentation processes) may require an alternative
measurement method or a stilling well to provide a clear surface for reflection.

Internal Obstructions: Large agitator blades or heat exchanger coils can create
"ghost" echoes. The FX90 software typically includes a "false echo suppression" or
"background subtraction" feature, where the sensor learns the empty tank profile
to ignore static reflections.
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| Maintenance and Troubleshooting

One of the primary benefits of the FX90 is its low maintenance requirement due to
the lack of moving parts. However, periodic checks are recommended:

Antenna Buildup: In applications with heavy condensation or material splashing,
the antenna face may accumulate buildup. While 80GHz radar is quite tolerant of
thin layers of coating, significant accumulation can attenuate the signal. PTFE
covers or air purging systems can be used to mitigate this.

Signal Loss: If the signal is lost, the first check should be the alignment and the
dielectric properties of the medium. A sudden change in the material being
measured can result in a loss of echo if the new material is significantly less
reflective.

| Frequently Asked Questions (FAQ)

Q: Can the FX90 measure through a plastic tank lid?

A: Yes. Radar waves can penetrate non-conductive materials like plastic,
fiberglass, or glass. This allows the FX90 to measure the level inside a sealed
plastic tank without needing a process opening, provided the lid material does not
contain metal reinforcement.

Q: How does the FX90 handle turbulence on a liquid surface?

A: The FX90 uses advanced signal processing algorithms (averaging and filtering)
to smooth out the fluctuations caused by surface turbulence. For extreme
turbulence, the use of a stilling well is recommended to provide a calm surface for
the radar.

Q: Is the FX90 suitable for explosive atmospheres?

A: Most FX90 models are available with international explosion-proof certifications
(such as ATEX, IECEx, or CSA). It is vital to verify the specific hazardous zone rating
(Zone 0, 1, or 2) required for your site before installation.

Q: What is the difference between the FX90 and an ultrasonic sensor?
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A: Ultrasonic sensors use sound waves, which are affected by air temperature,
pressure, and vacuum. Radar uses electromagnetic waves, which travel at the
speed of light and are unaffected by the gas composition, temperature, or pressure
in the tank headspace. This makes radar significantly more reliable in volatile or
high-pressure environments.

By adhering to these engineering principles and installation guidelines, the FX90
provides a stable and accurate solution for the most demanding level
measurement tasks in modern industry. For further technical support and product
variants, professionals are encouraged to review the available documentation on
the Main Page to ensure the selected configuration meets all regulatory and
process requirements.
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