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Psb6Xx

A practical guide to ps6x, covering the reader intent, the relationship to ps6x, 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 process automation, achieving precise level
measurement is a fundamental requirement for operational efficiency, safety, and
inventory management. The ps6x series represents a specialized category of
high-frequency radar level transmitters designed to meet these challenges across
diverse environments. Utilizing microwave technology, these instruments provide
non-contact measurement solutions that remain unaffected by changes in
temperature, pressure, or the presence of vapors and dust.

For engineers and procurement professionals evaluating instrumentation,
understanding the technical nuances of the ps6x series is essential. This guide
explores the measurement principles, technical specifications, and practical
application criteria for these radar level meters to assist in selecting the most
reliable solution for specific industrial needs. For comprehensive product details
and technical support, professionals often consult the Main Page of specialized
manufacturers.

|Measurement Principles of the ps6x Series

The ps6x series operates primarily on the principle of Pulse Radar technology,
specifically utilizing high-frequency microwave pulses (typically in the 26GHz
range). Understanding how this technology interacts with the process medium is
the first step in successful implementation.

| Time-of-Flight (ToF) Mechanism

The core of the ps6x measurement logic is the Time-of-Flight principle. The
instrument's antenna emits extremely short microwave pulses that travel at the
speed of light ($c$). When these pulses reach the surface of the medium being
measured, a portion of the energy is reflected back toward the sensor.

The distance ($D$%) from the reference point of the sensor to the surface of the
medium is calculated using the formula:

$$D = \frac{c \cdot t}{2}%$%
Where:

- $c$ is the speed of light.

Welk Reference Guide 2



WELK REFERENCE GUIDE Ps6x

- $t$ is the measured time between pulse emission and echo reception.

Since the tank height ($L$) is a known constant, the level ($H$) is determined by
subtracting the distance ($D$) from the total height: $H = L - D$.

| High-Frequency Advantages

The ps6x series typically utilizes a 26GHz frequency. Compared to lower frequency
radars (such as 6GHz), high-frequency radar offers several advantages:

1. Smaller Beam Angle: The energy is more concentrated, which minimizes the risk
of interference from tank internal structures like ladders, agitators, or heating
coils.

2. Smaller Antenna Sizes: High frequency allows for smaller horn or flange
dimensions, making installation easier in compact nozzles.

3. Better Reflection on Sloped Surfaces: This is particularly critical for solid
materials where the angle of repose can scatter lower-frequency signals.

| Technical Classifications within the ps6x Series
The ps6x designation often encompasses several sub-models, each optimized for

specific media and process conditions. Below are the common variations found in
industrial applications:

| ps61: Standard Liquid Measurement

Designed for simple liquid storage and process tanks. It usually features a plastic
or stainless steel horn antenna and is suitable for water-based liquids and oils with
moderate dielectric constants.
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| ps62: Granular and Solid Materials

Optimized for silos and bins containing cement, grain, or coal. These units often
feature reinforced antennas and specialized signal processing to handle the dusty
environments and uneven surfaces characteristic of bulk solids.

| ps63: Corrosive and Hygienic Applications

Equipped with PTFE or other fluoropolymer coatings, the ps63 is designed for
aggressive chemicals (acids/alkalis) or food-grade applications where the sensor
must be isolated from the medium.

ps66/ps68: High-Temperature and High-Pressure
Variants

These models incorporate thermal cooling elements or specialized ceramic seals
to withstand process temperatures exceeding 250°C and pressures up to 4 MPa
(40 bar).

| Selection Criteria and Practical Considerations

Choosing the correct ps6x model requires an analysis of the physical properties of
the medium and the physical constraints of the vessel.

| Dielectric Constant ($er$)

The dielectric constant is the most critical factor in radar level measurement. It
determines how much energy is reflected back to the sensor.

- High $er$ (>10): Excellent reflection (e.g., water, aqueous solutions).
- Medium $er$ (3-10): Good reflection (e.g., oil, concentrated acids).

- Low $er$ (<3): Poor reflection (e.g., hydrocarbons, solvents, dry powders).
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For low $er$ materials, a ps6x model with a larger antenna or a specialized stilling
well may be required to amplify the return signal.

| Selection Table for ps6x Series

m ps61l (Liquid) ps62 (Solid) ps63 (Chemical)

Frequency 26 GHz 26 GHz 26 GHz

Max Range 30m 70m 20m

Accuracy +=3mm =10mm *5mm

Process Temp. -40 to 120°C -40 to 250°C -40 to 150°C
Antenna Material PP / Stainless Steel Stainless Steel PTFE / PFA
Common Media Water, Diesel Cement, Grain Sulfuric Acid, Milk

| Installation Guidelines for ps6x Radar Meters

Proper installation is paramount to ensuring the accuracy of the ps6x series.
Incorrect placement can lead to false echoes and signal loss.

1. Nozzle Placement: The sensor should not be installed in the center of a tank (to
avoid multiple reflections) nor too close to the tank wall. A distance of at least
200mm from the wall is generally recommended.

2. Nozzle Height: The antenna should extend beyond the bottom of the mounting
nozzle to prevent signal interference from the nozzle edge. If the nozzle is long, an
extension pipe or a specific high-nozzle model must be used.

3. Obstruction Avoidance: Ensure the radar beam path is clear of internal pipes,
agitators, or ladders. If obstructions are unavoidable, the ps6x software typically
allows for "False Echo Suppression" to map out and ignore these static reflections.
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4. Orientation: For solid materials, the sensor may need to be mounted with a
swiveling flange to aim the beam at the material's angle of repose for maximum
signal return.

| Limitations and Environmental Factors

While the ps6x series is robust, certain conditions can limit its performance:

Heavy Foam: Dense, thick foam can absorb microwave signals entirely, leading to
a loss of echo. In these cases, a guided wave radar or hydrostatic transmitter
might be more appropriate.

Extreme Turbulence: Rapidly moving liquid surfaces can scatter the radar signal.
This can often be mitigated through software damping settings or the use of a

bypass pipe.

Vacuum Conditions: While radar works in a vacuum, the sealing materials of the
ps6x must be rated for vacuum service to prevent air ingress or sensor damage.

| Maintenance and Troubleshooting

The non-contact nature of the ps6x series significantly reduces maintenance
requirements compared to mechanical level gauges. However, periodic checks are
recommended:

Antenna Cleaning: In applications with heavy condensation or material buildup
(e.g., sticky resins or wet dust), the antenna should be inspected and cleaned to
prevent signal attenuation.

Signal Strength Monitoring: Most modern ps6x units provide a signal-to-noise ratio
or echo curve display. A significant drop in signal strength often indicates buildup
on the antenna or a change in the medium's properties.

| Frequently Asked Questions (FAQ)

Q: Can the ps6x be used in explosive atmospheres?
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A: Yes, most pséx models are available with ATEX, IECEXx, or intrinsic safety
certifications for use in Zone 0, 1, or 2 hazardous areas.

Q: How does the ps6x handle heavy dust during silo filling?

A: The 26GHz frequency of the ps62 model is specifically designed to penetrate
dust. However, in extreme cases, an air purge connection on the antenna can be
used to keep the lens clear.

Q: What is the minimum measuring distance (dead zone)?

A: The dead zone (or blocking distance) for the ps6x series is typically between
200mm and 400mm from the antenna tip. Measurements within this range are not
reliable.

Q: Is it possible to integrate the ps6x with existing PLC systems?

A: Yes, the series standardly supports 4-20mA HART protocol, and often offers
options for Modbus RS485, Profibus PA, or Foundation Fieldbus for seamless
integration into industrial control networks.

| Conclusion

The ps6x series offers a versatile and high-performance solution for modern level
measurement challenges. By leveraging high-frequency radar technology, these
instruments provide the precision and reliability required for complex industrial
processes. When selecting a unit, engineers must carefully match the model's
specifications—such as frequency, antenna type, and material compatibility—to
the specific demands of their application. For further technical specifications or to
explore the full range of level measurement technologies, visiting the Main Page of
an authorized manufacturer is the recommended next step for project planning
and procurement.
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