WELK | REFERENCE GUIDE

6x -2

A practical guide to 6x -2, covering the reader intent, the relationship to 6x -2, key
evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE ex -2

In the landscape of industrial automation, the 6x -2 series represents a specialized
category of high-frequency radar level transmitters designed for precision
measurement in challenging process environments. As industries move toward
more integrated and automated systems, the demand for non-contact level
measurement that can withstand temperature fluctuations, pressure changes, and
corrosive atmospheres has increased. The 6x -2 series, primarily utilizing 26GHz
pulse radar technology, addresses these needs by providing a robust interface
between physical material levels and digital control systems.

| Measurement Principles of the 6x -2 Radar Series

The 6x -2 operates on the principle of Time Domain Reflectometry (TDR) or, more
commonly in this specific series, high-frequency pulse radar. The instrument emits
extremely short microwave pulses through its antenna system. These pulses travel
at the speed of light toward the surface of the medium being measured. Upon
reaching the medium, a portion of the pulse energy is reflected back toward the
sensor due to the change in the dielectric constant (er) between the air (or vapor
space) and the material.

The electronics within the 6x -2 unit measure the time elapsed between the
emission of the pulse and the reception of the echo. This "time-of-flight" is directly
proportional to the distance between the reference point of the sensor and the
surface of the material. The distance is calculated using the formula:

Distance = (Speed of Light x Time Delay) / 2

Once the distance is established, the internal processor subtracts this value from
the total height of the vessel (as configured during setup) to determine the level of
the material. Because the pulses travel at the speed of light, the measurement is
virtually instantaneous, allowing for real-time monitoring even in tanks with rapid
filling or emptying cycles. The 26GHz frequency of the 6x -2 is a critical factor;
higher frequencies result in shorter wavelengths, which allow for smaller antenna
sizes and a more concentrated beam angle, reducing the likelihood of interference
from tank internal structures.
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| Key Technical Specifications and Performance

Understanding the technical boundaries of the 6x -2 is essential for engineering
teams when specifying equipment for new or existing installations. The series is
characterized by its versatility across different media, including liquids, slurries,
and certain granular solids. For more detailed technical documentation and to
explore specific model variations, engineers should consult the Main Page of the
Welk product catalog.

#### General Specification Parameters:
- Frequency Range: 26 GHz (K-band).

- Measuring Range: Typically up to 30 meters (98.4 feet) for liquids, with
extended ranges up to 70 meters (229.6 feet) for specific solid applications.

- Measurement Accuracy: £2mm to =5mm depending on the dielectric constant
of the medium and the stability of the surface.

- Process Temperature: Standard models operate between -40°C and +150°C,
with specialized high-temperature versions capable of reaching +250°C.

- Process Pressure: From vacuum (-1 bar) up to 4.0 MPa (40 bar).
- Signal Output: 4-20mA with HART protocol, RS485/Modbus, or Profibus PA.

The 6x -2 series is often housed in aluminum or stainless steel enclosures with IP67
or IP68 ratings, ensuring durability in outdoor or wash-down environments. The
choice of antenna—ranging from horn antennas to parabolic or rod
antennas—depends heavily on the chemical compatibility and the physical
constraints of the installation site.
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|App|ication Selection Guide for 6x -2 Instruments

Selecting the correct 6x -2 configuration requires an analysis of the medium's
physical properties and the vessel's geometry. The most influential factor is the
dielectric constant (er) of the material. Materials with high dielectric constants,
such as water-based liquids (er > 80), reflect signals strongly, whereas
hydrocarbons and oils (er < 2.0) reflect much weaker signals, requiring more

sensitive electronics or larger antennas.

Application Type

Medium Examples

Recommended 6x

-2 Configuration

Key Consideration

Liquid Storage

Corrosive Liquids

Aggressive Solids

High-Pressure
Vessels

Small Vessels

Water, Diesel, Mild
Chemicals

Acids, Alkalis,
Solvents

Cement, Fly Ash,
Grain

LPG, Ammonia

Buffer Tanks, Dosing
Skids

Standard Horn
Antenna (Stainless
Steel)

PTFE Rod or
Flange-Shielded
Antenna

Parabolic or Large
Horn Antenna

High-Pressure Flange
Mount

Threaded Rod or
Small Horn

Ensure no internal
obstructions in beam
path.

Chemical
compatibility of
wetted parts.

Dust management
and beam focusing.

Pressure seal
integrity and safety
ratings.

Minimum dead band
and mounting
clearance.

When evaluating the 6x -2 for a project, engineers must also consider the presence
of agitation or foam. While 26GHz radar is effective at penetrating some vapors,
heavy foam can absorb the radar pulse, leading to signal loss. In such cases, a
guided wave radar or a lower-frequency pulse radar might be considered, though
the 6x -2 remains the standard for most clean liquid and solid applications.
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Installation Best Practices and Geometric
Considerations

The accuracy of a 6x -2 installation is largely determined by its placement relative
to the vessel's walls and internal components. Because the radar signal spreads as
it travels (forming a conical beam), any object within that cone can create a "false
echo."

#### 1. Mounting Location

The sensor should ideally be mounted at 1/4 to 1/6 of the tank diameter from the
side wall. Mounting too close to the wall will result in interference from wall
reflections, while mounting in the exact center of a tank with a domed roof can
cause multiple reflections to converge at the sensor, creating signal noise.

#### 2. Nozzle Height and Diameter

The antenna should extend at least 10mm (0.4 inches) past the bottom of the
mounting nozzle. If the nozzle is significantly longer than the antenna, the radar
pulse will reflect off the inside of the nozzle, creating a large "near-field"
interference zone that prevents measurement near the top of the tank.

#### 3. Beam Angle and Obstructions

Every 6x -2 model has a specified beam angle (e.g., 8°, 12°, or 20°). Engineers
must ensure that no ladders, heating coils, or agitator blades enter this cone. If
obstructions are unavoidable, most 6x -2 units feature a "False Echo Suppression”
or "Echo Mapping" function. During commissioning, the sensor scans the empty
tank and records the stationary echoes from internal structures, allowing the
software to ignore them and focus only on the moving level signal.

#H### 4. Orientation

For solid materials, the 6x -2 should be mounted with an adjustable flange to aim
the beam at the material's angle of repose. For liquids, the sensor must be
mounted perfectly vertical (perpendicular to the liquid surface) to ensure the
maximum amount of energy returns to the receiver.
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| Operational Limitations and Environmental Factors

While the 6x -2 is a highly capable instrument, it is not a universal solution for

every level measurement challenge. Practitioners must be aware of the following
limitations:

- Dielectric Thresholds: Materials with a dielectric constant below 1.4 are
extremely difficult to measure with non-contact radar. In these instances, the
signal may pass through the material and reflect off the bottom of the tank
instead.

- Heavy Foam: Dense, thick foam (like that found in some fermentation or
wastewater processes) can act as an insulator, absorbing the radar pulse. If the
foam is light and airy, the radar may see through it to the liquid, but this must
be tested on a case-by-case basis.

- Vacuum and High Pressure: While the 6x -2 can operate in a vacuum, the
speed of light changes slightly in different gas mediums (though negligible in
most industrial air-based applications). In high-pressure gas phases (like
high-pressure C0O2), a correction factor may be required because the gas
density affects the pulse travel time.

- Dust and Build-up: In solid applications, heavy dust during filling can attenuate
the signal. Furthermore, if the material is sticky and builds up on the antenna
lens, the signal strength will degrade. Models with a compressed air purge
connection are recommended for these environments.

Maintenance and Troubleshooting for Industrial
Level Sensors

The 6x -2 is designed for low-maintenance operation due to its lack of moving
parts. However, a routine inspection schedule is recommended to ensure
long-term reliability.

1. Visual Inspection: Check the antenna lens for any signs of material build-up,

condensation, or corrosion. Clean with a soft cloth and compatible solvent if
necessary.
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2. Signal Strength Monitoring: Most modern 6x -2 units provide a signal-to-noise
ratio (SNR) or echo amplitude value. A significant drop in amplitude over time may
indicate antenna fouling or a failing electronic module.

3. Cable Integrity: Ensure that cable glands are tight and that there is no moisture
ingress in the terminal compartment. Moisture is the leading cause of electronics
failure in outdoor installations.

4. Recalibration: While the factory calibration is stable, a yearly verification against
a manual dip-tape measurement is standard practice for ISO-certified facilities.

|Frequent|y Asked Questions (FAQs)

Q: Can the 6x -2 be used in plastic tanks?

A: Yes. Radar signhals can penetrate plastic and fiberglass. If the tank is
non-metallic, the 6x -2 can even measure the level from outside the tank (looking
through the roof), provided the material is not conductive and the roof is not too
thick.

Q: What is the "Dead Band" or "Upper Blocking Distance"?

A: This is the area immediately below the antenna (typically 100mm to 300mm)
where the sensor cannot accurately measure. If the material enters this zone, the
reading may become erratic or lock at the maximum value.

Q: How does the 6x -2 handle turbulence?

A: The software includes damping functions that average the level over a set
period (e.g., 0 to 99 seconds). This smooths out the signal caused by surface
ripples or agitation.

For professionals seeking to integrate these sensors into their control architecture,
reviewing the Main Page of the manufacturer's site provides access to the full
range of 6x -2 variants, ensuring that the selected instrument matches the specific
dielectric and environmental requirements of the application. By adhering to the
principles of proper selection and installation, the 6x -2 series provides a reliable,
cost-effective solution for modern industrial level measurement.
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