Swx-900-ax

A practical guide to swx-900-ax, covering the reader intent, the relationship to
swx-900-ax, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In the landscape of industrial automation, the precision of level measurement
directly impacts operational safety, inventory management, and process
efficiency. The swx-900-ax represents a specialized category of high-frequency
radar level transmitters designed to meet the rigorous demands of modern
process industries. As a solution provided by Welk, this instrument integrates
advanced signal processing with robust hardware to provide reliable data in
environments where traditional sensors often fail.

Understanding the technical nuances of the swx-900-ax is essential for engineers
and procurement professionals who require accurate monitoring of liquids, slurries,
and solids. This guide explores the underlying technology, selection criteria, and
practical installation strategies to ensure optimal performance across various
industrial applications. For a broader look at available measurement technologies,
you may refer to the Main Page for comprehensive product comparisons.

| Measurement Principles of High-Frequency Radar

Before evaluating the specific capabilities of the swx-900-ax, it is vital to
understand the physics of its operation. This device typically utilizes Frequency
Modulated Continuous Wave (FMCW) radar technology, specifically operating in
the 80 GHz frequency band.

| The FMCW Principle

Unlike pulse-based radar, which measures the time-of-flight of a single microwave
burst, FMCW radar transmits a continuous signal with a constantly changing
frequency. The signal travels to the surface of the medium, reflects, and returns to
the sensor. By the time the reflected signal is received, the transmitter is already
emitting a signal at a different frequency. The difference between the transmitted
and received frequencies (the "beat frequency") is directly proportional to the
distance to the product surface.
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| Advantages of 80 GHz Technology

The use of 80 GHz frequency in the swx-900-ax offers several distinct advantages
over lower-frequency (6 GHz or 26 GHz) alternatives:

1. Narrow Beam Angle: Higher frequencies allow for a much narrower beam (often
as low as 3 degrees). This minimizes reflections from internal tank obstructions like
agitators, ladders, or heating coils.

2. Higher Resolution: The wide bandwidth associated with 80 GHz technology
provides superior range resolution, allowing the sensor to distinguish between the
actual product surface and nearby interference or build-up on the antenna.

3. Smaller Antenna Sizes: High-frequency waves can be focused effectively using
smaller physical antennas, making the swx-900-ax suitable for installation on small
nozzles or in space-constrained environments.

| Technical Specifications and Evaluation Criteria

When selecting the swx-900-ax for a specific project, engineers must match the
instrument’s specifications to the process conditions. The "AX" designation
typically refers to its suitability for hazardous areas, conforming to ATEX or IECEx
standards for explosive atmospheres.

| Key Performance Metrics
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m Specification (Metric) Specification (Imperial)

Measuring Range Up to 120 meters Up to 393 feet
Measurement Accuracy =1 mm +0.04 inches
Frequency Range 76 GHz - 81 GHz 76 GHz - 81 GHz
Process Temperature -40°C to +200°C -40°F to +392°F
Process Pressure -1 to 40 bar -14.5 to 580 psi

Output Signal 4-20mA / HART, Modbus 4-20mA / HART, Modbus
Beam Angle 3° to 8° (depending on lens) 3° to 8°

| Material Compatibility

The wetted parts of the swx-900-ax are generally constructed from high-grade
materials such as 316L stainless steel, PTFE, or PEEK. These materials ensure that
the sensor can withstand corrosive chemicals, acidic solutions, and abrasive
slurries common in the chemical and water treatment sectors.

| Application Suitability and Industry Use Cases

The swx-900-ax is engineered for versatility, but its strengths are most apparent in
challenging process conditions.

| Chemical and Petrochemical Processing

In reactors and storage tanks containing volatile organic compounds (VOCs), the
non-contact nature of the swx-900-ax prevents cross-contamination and sensor
degradation. The narrow beam is particularly useful in tanks with complex internal
geometries where traditional radar might struggle with false echoes.
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| Water and Wastewater Treatment

For monitoring levels in deep wells, lift stations, or large open channels, the
120-meter range of the swx-900-ax provides a significant safety margin. It remains
unaffected by changes in air temperature, humidity, or methane gas
concentration, which can often cause ultrasonic sensors to drift.

| Solids and Powders

Measuring the level of grain, cement, or plastic pellets in tall silos is notoriously
difficult due to dust and uneven surface profiles. The high-frequency signal of the
swx-900-ax penetrates dust clouds more effectively than optical sensors and
provides a more stable average level than low-frequency radar.

| Installation Considerations for Maximum Accuracy

Proper installation is the most critical factor in ensuring the long-term reliability of
the swx-900-ax. Even the most advanced sensor will provide poor data if
positioned incorrectly.

| Nozzle Positioning

The sensor should be mounted away from the tank wall to avoid interference from
side-wall reflections. A general rule is to maintain a distance of at least 200 mm
from the wall or 1/10th of the tank height. Furthermore, the sensor must not be
mounted directly above the filling inlet, as the falling product will interfere with the
radar signal.
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| Avoiding Obstructions

While the 3-degree beam angle of the swx-900-ax is highly focused, it is still a
cone. Engineers should use a "clear zone" calculation to ensure that no internal
structures (like baffles or pipes) intersect the signal path. If an obstruction is
unavoidable, many versions of the swx-900-ax include "False Echo Suppression"
software, which allows the user to map out and ignore static reflections.

| Antenna Alignment

For liquid applications, the antenna should be perfectly perpendicular to the
surface. For solids, where the material forms a cone or a depression, an adjustable
flange (aiming device) may be required to orient the beam toward the most
representative part of the material surface.

| Limitations and Operational Constraints

While the swx-900-ax is a robust instrument, it is not a universal solution for every
process. Understanding its limitations prevents costly misapplications.

1. Dielectric Constant (er): Radar technology relies on the reflection of waves.
Materials with very low dielectric constants (e.g., certain liquefied gases or dry
powders with er < 1.4) may not reflect enough energy for a reliable measurement.
In such cases, a guided wave radar or a larger antenna may be necessary.

2. Heavy Foam: While light foam is often transparent to 80 GHz radar, extremely
dense, thick foam (like that found in some fermentation processes) can absorb the
radar signal entirely. If the foam is conductive and thick, the radar may see the top
of the foam rather than the liquid.

3. Extreme Turbulence: Rapidly boiling liquids or heavy surface agitation can
scatter the radar signal. While software filtering can mitigate this, excessive

turbulence may require the use of a stilling well to provide a calm surface for
measurement.
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4. Vacuum Conditions: While the sensor can operate in a vacuum, the sealing
materials (O-rings) must be specified correctly to prevent leakage or outgassing
that could damage the electronics.

| Maintenance and Troubleshooting Guidance

One of the primary benefits of the swx-900-ax is its low maintenance requirement
due to the lack of moving parts. However, periodic checks are recommended to
ensure system integrity.

| Routine Inspection

Antenna Cleaning: In applications with heavy condensation or crystallization, a
build-up may form on the lens. While the 80 GHz signal can penetrate minor
build-up, heavy deposits should be removed. Some models offer an integrated
air-purge connection to keep the lens clean automatically.

Cable Glands and Seals: Ensure that the "AX" rated cable glands remain tight to
maintain the explosion-proof integrity of the housing.

Signal Strength Monitoring: Most modern transmitters provide a "Signal-to-Noise
Ratio" (SNR) or "Echo Quality" metric. Monitoring this via HART or Modbus can
provide early warning of antenna fouling or changing process conditions.

| Troubleshooting Common Issues

Loss of Echo: This is often caused by the material level dropping below a certain
point where the signal is blocked by an internal structure, or the dielectric constant
has changed. Check the alignment and the false echo map.

Inaccurate Readings at High Levels: This is usually due to the "Dead Zone" or
"Blocking Distance." If the liquid reaches the antenna lens, the sensor cannot
measure accurately. Ensure the nozzle height is sufficient to keep the maximum
level below the sensor's minimum measuring distance (typically 50 mm to 100
mm).
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| Frequently Asked Questions (FAQ)

Q: Can the swx-900-ax be used in tanks with heavy steam?

A: Yes. Unlike ultrasonic sensors, radar waves are not affected by the density or
temperature of the gas space. However, heavy condensation on the lens may
slightly attenuate the signal, so an air purge or a PTFE drip-off lens is
recommended.

Q: What is the difference between the standard model and the AX version?

A: The "AX" version includes specific electronic current-limiting and housing
reinforcements to meet ATEX/IECEX certifications. This allows the device to be
safely installed in Zone 0, 1, or 2 environments where explosive gases or dusts are
present.

Q: Does the sensor require recalibration if the liquid type changes?

A: Generally, no. As long as the new liquid has a sufficient dielectric constant to
reflect the signal, the radar measures the distance to the surface regardless of the
liquid's density, viscosity, or conductivity.

Q: How does the swx-900-ax handle agitators?

A: The narrow 3-degree beam can often be aimed to miss the agitator blades
entirely. If the beam does hit the blades, the "False Echo Suppression" feature can
be used to "learn" the position of the blades and filter out their reflections from the
level calculation.

For additional technical support or to explore other level measurement
configurations, please visit the Main Page for detailed documentation and expert
assistance.



