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In the landscape of industrial automation, precision in level measurement is a
cornerstone of operational efficiency and safety. The wave6 series represents an
advanced tier of radar level measurement technology designed to address the
complexities of liquid and solid storage across various sectors. As a professional
manufacturer, Welk integrates sophisticated signal processing with robust
hardware to ensure that wave6 systems provide reliable data even in
environments characterized by turbulence, steam, or corrosive vapors.

This guide explores the technical foundations of wave6 technology, its application
in modern industry, and the critical engineering considerations required for
successful deployment. For engineers seeking specific product configurations,
visiting the Main Page provides a comprehensive overview of available
instrumentation and technical support.

| Measurement Principles of Wave6 Technology

To understand the efficacy of wave6, one must first examine the underlying
physics of radar-based level sensing. Wave6 instruments typically utilize either
Pulse Radar or Frequency Modulated Continuous Wave (FMCW) principles,
depending on the specific model and the required accuracy.

| Time of Flight (ToF)

At its core, wave6 operates on the Time of Flight principle. The sensor emits an
electromagnetic pulse—traveling at the speed of light—toward the surface of the
medium. When these waves encounter a change in the dielectric constant (er) at
the surface of the material, a portion of the energy is reflected back to the
receiver. The instrument measures the time elapsed between emission and
reception.

The distance ($D$%$) is calculated using the formula:
$$D = \frac{c \times t}{2}$%
Where:

$c$ is the speed of light (approximately 300,000 km/s).
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$t$ is the measured transit time.

| Signal Processing and Echo Analysis

The "waveb" designation often refers to the sophisticated algorithms used to filter
out "noise" or false echoes. In industrial tanks, internal structures such as
agitators, heating coils, and ladders can create parasitic reflections. Wave6
technology employs advanced echo-tracking software that maps the internal
geometry of the vessel, allowing the processor to distinguish between the true
material level and static obstructions.

| Technical Specifications and Key Features

Wave6 transmitters are engineered to bridge the gap between basic ultrasonic
sensors and high-end specialized radar systems. They are particularly noted for
their versatility in both liquid and bulk solid applications.

| Frequency and Beam Angle

Many waveb systems operate in the 6GHz to 26GHz range. The 6GHz frequency
(C-band) is particularly effective in applications involving heavy steam or foam, as
the longer wavelength can penetrate these surface disturbances more effectively
than higher-frequency 80GHz signals. Conversely, the 26GHz variants offer a
narrower beam angle, which is essential for avoiding internal tank obstructions and
providing a focused measurement in narrow vessels.

| Material Compatibility

Welk designs these instruments with high-grade materials to withstand aggressive
chemical environments. Common wetted parts include:

316L Stainless Steel: For standard industrial use and food-grade applications.

PTFE/PFA Coating: For highly corrosive acids and bases.

Welk Reference Guide 3



WELK REFERENCE GUIDE Waveb

Ceramic Seals: For high-temperature applications exceeding 250°C.

| Performance Metrics
Measuring Range: Typically up to 30 meters for liquids and 15 meters for solids.
Accuracy: Standard units offer £3mm to =5mm accuracy.

Process Pressure: Capable of operating from vacuum up to 40 bar.

| Application Engineering and Selection

Selecting the right wave6 configuration requires an analysis of the medium's
physical properties and the vessel's environmental conditions. The dielectric
constant of the medium is the most critical factor; materials with low dielectric
constants (such as oils or plastic pellets) reflect less energy than water-based
liquids.

| Practical Selection Table

Industry Medium Type Typical Challenge Recommended

Wave6b Variant

Water Treatment Raw Sewage Foam and 6GHz Pulse Radar
Turbulence
Chemical Concentrated Acid Corrosive Vapors PTFE-encapsulated
Antenna
Oil & Gas Hydrocarbons Low Dielectric Guided Wave Radar
Constant (GWR)
Food & Beverage Syrup/Juice CIP Cleaning Cycles Hygienic Stainless
Steel
Power Generation Fly Ash Heavy Dust High-Sensitivity Solid
Radar
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For complex chemical processes, it is advisable to review product options and
application support to ensure the selected antenna type and seal material are
compatible with the process media.

| Installation Considerations

The reliability of a wave6 installation is heavily dependent on the physical
placement of the sensor. Poor mounting is the leading cause of signal loss and
measurement errors in radar systems.

| Positioning and Clearance

1. Wall Distance: The sensor should not be mounted too close to the tank wall. A
general rule of thumb is to maintain a distance of at least 1/6th of the tank
diameter from the wall to prevent interference from side-wall reflections.

2. Inflow Avoidance: Never install the sensor directly above the filling stream. The
turbulence and the falling material will scatter the radar signal, leading to erratic
readings.

3. Nozzle Height: The antenna should ideally extend slightly beyond the mounting
nozzle. If the nozzle is too long or narrow, it can create "ringing" or internal
reflections that mask the true surface signal.

| Mounting Orientation

For solid materials, the angle of repose must be considered. In large silos, the
surface is rarely flat. A swiveling flange or aiming device is often used with wave6
transmitters to align the beam perpendicular to the slope of the material,
maximizing the returned signal strength.

| Limitations and Common Risks

While wave6 technology is highly robust, it is not a universal solution for every
process. Engineers must be aware of the following limitations:
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Dielectric Minimums: If the medium has a dielectric constant below 1.4, a standard
non-contact radar may struggle to detect the surface. In these instances, a Guided
Wave Radar (GWR) version of the wave6, which utilizes a probe to direct the
signal, is required.

Heavy Foam: While 6GHz radar can penetrate some foam, extremely dense or
"dry" foam (like shaving cream) can absorb the radar signal entirely. In such cases,
hydrostatic or magnetic level gauges may be more appropriate.

Vacuum Effects: While radar works in a vacuum (unlike ultrasonic sensors), the
mechanical seals of the instrument must be rated for vacuum service to prevent
air ingress or sensor damage.

Internal Obstructions: If a tank has complex internal bracing or agitator blades that
cannot be mapped out by the software, the signal-to-noise ratio may drop below
functional levels.

| Maintenance and Troubleshooting

One of the primary advantages of wave6 non-contact radar is the minimal
maintenance required due to the lack of moving parts. However, certain routine
checks are recommended to ensure long-term accuracy.

| Cleaning the Antenna

In applications involving condensing vapors or sticky media, material buildup can
occur on the antenna (the "lens" of the radar). While wave6 algorithms can
compensate for some buildup, heavy coating will eventually attenuate the signal.
Many Welk wave6 models offer an integrated air purge connection to keep the
antenna face clean automatically.

|Troubleshooting Signal Loss

If the instrument reports a "Loss of Echo" (LOE) error, the following steps should be
taken:
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1. Check for Agitation: If the surface is extremely turbulent, the signal may be
reflected away from the receiver. Increasing the damping or using a stilling well
can resolve this.

2. Verify Dielectric Settings: Ensure the instrument is programmed for the correct
material type. A setting for water will not work accurately for oil.

3. Inspect for Condensation: If the antenna is covered in heavy water droplets, a
quick wipe or the installation of a PTFE deflector may be necessary.

|Frequent|y Asked Questions (FAQs)

Q: Can wave6 be used in pressurized tanks?

A: Yes. Wave6 transmitters are designed to operate in pressurized environments,
often up to 40 bar (4.0 MPa). It is essential to verify the flange rating and seal
material before installation.

Q: How does waveb compare to ultrasonic sensors?

A: Unlike ultrasonic sensors, wave6 radar does not require air as a medium for
transmission. This makes it immune to changes in air temperature, pressure, or
gas composition, which frequently cause errors in ultrasonic devices.

Q: Is it possible to measure the interface between two liquids?

A: Yes, specifically using the Guided Wave Radar (GWR) configurations of the
waveb series. This allows for the simultaneous measurement of a top layer (e.g.,
oil) and the interface level (e.qg., water) beneath it.
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| Conclusion

The wave6 series provides a sophisticated yet practical solution for industrial level
measurement. By understanding the principles of electromagnetic reflection and
adhering to strict installation guidelines, facilities can achieve high-precision
monitoring that enhances process safety and reduces waste. Whether dealing with
the volatile chemicals of a processing plant or the heavy dust of a cement silo,
waveb technology offers the adaptability required for modern industrial
automation.

For further technical documentation, CAD drawings, or to request a quote for
specific industrial applications, please visit the Main Page to explore the full range
of Welk level measurement solutions.
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