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In the realm of industrial automation and process control, precision in level
measurement is a fundamental requirement for operational efficiency, safety, and
inventory management. The FDS6090 series represents a sophisticated class of
high-frequency radar level transmitters designed to meet the rigorous demands of
modern industrial environments. As a non-contact measurement solution, the
FDS6090 is engineered to provide reliable data even in the presence of dust,
steam, and varying pressure conditions, making it a staple in sectors ranging from
chemical processing to wastewater management.

Selecting the right instrumentation requires a deep understanding of the
underlying physics and the specific constraints of the application site. This guide
provides a technical overview of the FDS6090, its measurement principles,
selection criteria, and installation best practices to assist engineers in optimizing
their level monitoring systems.

| Understanding the FDS6090 Measurement Principle

The FDS6090 operates on the Frequency Modulated Continuous Wave (FMCW)
principle, typically utilizing the 80 GHz frequency band. Unlike traditional pulse
radar, which measures the time-of-flight of a single microwave pulse, FMCW radar
transmits a continuous signhal with a frequency that varies linearly over time (a
frequency sweep or "chirp").

| The FMCW Mechanism

1. Signhal Emission: The FDS6090 antenna emits a high-frequency microwave
signal. The frequency of this signal increases over a specific period.

2. Reflection: The signal travels through the tank headspace, hits the surface of the
medium (liquid or solid), and reflects back toward the sensor.

3. Signhal Processing: Because the transmitter is constantly changing the frequency
of the emitted signal, there is a measurable difference between the frequency
being emitted and the frequency of the reflected signal received at any given
moment.
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4. Distance Calculation: This frequency difference ($Af$) is directly proportional to
the time delay, which in turn is proportional to the distance between the sensor
and the material surface. High-speed digital signal processors (DSP) convert this
frequency shift into an accurate distance measurement.

| Advantages of 80 GHz Technology

The use of the 80 GHz band in the FDS6090 series offers significant advantages
over lower-frequency (e.g., 6 GHz or 26 GHz) radars. The higher frequency allows
for a much narrower beam angle—often as small as 3 degrees. This narrow focus
minimizes interference from internal tank structures like agitators, heating coils, or
ladders, and allows for installation in smaller nozzles or closer to tank walls.

| Key Technical Specifications of the FDS6090 Series

The FDS6090 is designed for versatility. While specific configurations vary based
on the model, the following table outlines the general technical boundaries of the
series:

Measuring Range Up to 30 meters (standard) / 120 meters
(extended)

Frequency 76 GHz - 81 GHz

Measurement Accuracy +1 mmto £2 mm

Process Temperature -40°C to +200°C (higher with cooling fins)

Process Pressure -0.1 to 2.0 MPa (model dependent)

Output Signal 4-20mA / HART, RS485/Modbus

Beam Angle 3° to 8° depending on antenna size

Enclosure Rating IP67 / IP68
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For engineers looking to integrate these sensors into broader control architectures,
reviewing the Main Page of the manufacturer's technical documentation is
recommended to confirm specific protocol compatibility and hazardous area
certifications.

|App|ication Scenarios in Industrial Automation

The FDS6090 is particularly effective in environments where contact-based
measurement is impractical due to the corrosive or abrasive nature of the media.

| Chemical and Petrochemical Processing

In tanks containing volatile organic compounds (VOCs) or corrosive acids, the
non-contact nature of the FDS6090 prevents instrument degradation. Its high
accuracy ensures that inventory levels are maintained within tight tolerances,
preventing overfills and optimizing supply chain logistics.

| Solids and Powder Silos

Measuring the level of solids presents unique challenges, including uneven
surfaces (cones of depression or heaps) and significant dust. The high-frequency
signal of the FDS6090 penetrates dust clouds more effectively than ultrasonic
alternatives, and its narrow beam can be aimed to avoid the sloped sides of the
material, providing a more representative average level.

| Water and Wastewater Treatment

In open channels or deep wet wells, the FDS6090 provides maintenance-free
operation. Unlike hydrostatic sensors, it is not affected by changes in liquid density
or the presence of debris and sludge at the bottom of the tank.
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| Selection Criteria and Configuration Table

Choosing the correct FDS6090 variant depends on the physical properties of the
media and the geometry of the vessel. Use the following table as a preliminary

selection guide:

Application Type

Recommended
Antenna Material

Process
Connection

Key Consideration

Corrosive Liquids

High Temperature

Large Silos (Solids)

Small Vessels

Hygienic/Food

PTFE / PVDF

Stainless Steel with
PEEK

Aluminum / Stainless
Steel

PTFE Lens

316L Stainless Steel

Flange

Threaded or Flange

Universal Flange

Small Thread (G1Y)

Tri-clamp

Ensure chemical
compatibility of the
wefted parts.

Use a stand-off or
cooling extension to
protect electronics.

Use an adjustable
mounting bracket to
aim the beam.

Check the "blind
zone" to ensure the
tank isn't too
shallow.

Ensure the finish
meets Ra < 0.8 £m
requirements.

| Installation Guidelines and Best Practices

Proper installation is critical to the performance of the FDS6090. Even the most
advanced radar sensor will fail to provide accurate data if environmental
interference is not managed.
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| 1. Nozzle Height and Diameter

The radar antenna should ideally extend slightly beyond the bottom of the
mounting nozzle. If the nozzle is too long or narrow, it can create internal
reflections (ringing) that interfere with the signhal. For 80 GHz units, the narrow
beam allows for longer nozzles than 26 GHz units, but the ratio should still be
checked against the manufacturer’'s manual.

| 2. Positioning and Orientation

Avoid the Center: Do not install the sensor in the exact center of a cylindrical tank.
This can lead to multiple reflections from the tank walls that converge at the
center, creating false echoes.

Wall Distance: Maintain a minimum distance from the tank wall, typically 200mm
or 10% of the tank height, to prevent side-lobe interference.

Inflow Avoidance: Ensure the radar beam does not intersect the path of the falling
material during filling, as this will cause significant signal noise.

| 3. Obstruction Management
Identify any internal structures such as pipes, agitators, or support beams. While
the FDS6090 features "false echo suppression" software to mask these static

reflections, it is always better to position the sensor where the beam has a clear,
unobstructed path to the surface.

| Limitations and Operational Constraints

While the FDS6090 is highly versatile, it is not a universal solution for every
application. Engineers must be aware of the following limitations:
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Dielectric Constant (er): Radar relies on the reflection of electromagnetic waves.
Materials with a very low dielectric constant (e.g., certain oils or liquefied gases
with er < 1.4) reflect very little energy. In these cases, a guided wave radar or a
specialized high-sensitivity FDS6090 configuration may be required.

Heavy Foam: Extremely thick, dense foam can absorb the radar signal rather than
reflecting it. If the foam is light and airy, the radar will typically see through it to
the liquid level; however, dense fire-fighting foam may cause signal loss.

Vacuum Conditions: While radar works in a vacuum, the sealing of the process
connection must be rated for the specific pressure/vacuum range to prevent
damage to the sensor internals.

| Frequently Asked Questions (FAQ)

Q: How does the FDS6090 handle condensation on the antenna?

A: The FDS6090 often utilizes a lens antenna made of PTFE or similar materials.
The high frequency and the shape of the lens are designed to minimize the impact
of small droplets. However, in cases of extreme condensation, a purging system
(using compressed air) can be attached to the sensor to keep the lens face clean.

Q: Can the FDS6090 be used for custody transfer?

A: With an accuracy of £1 mm, the FDS6090 is suitable for high-precision inventory
monitoring. However, for legal-for-trade custody transfer, the specific model must
be certified by local weights and measures authorities.

Q: What is the "blind zone" (dead band) of the FDS60907?

A: The blind zone is the area immediately below the antenna where the sensor
cannot accurately measure. For the FDS6090, this is typically between 50mm and
150mm. Operators should ensure the maximum fill level of the tank does not enter
this zone.

Q: Is specialized software needed for configuration?
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A: Most FDS6090 units can be configured via an integrated display with
push-buttons, or remotely via HART or Modbus. Many engineers prefer using
DTM/FDT software on a laptop for a more visual representation of the echo curve,
which is helpful during initial commissioning to identify and mask false reflections.

For further technical support, detailed wiring diagrams, or to request a quote for a

specific industrial application, please refer to the Main Page for comprehensive
product documentation and contact information.
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