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Contact Radar Level
Transmitter

A practical guide to contact radar level transmitter, covering the reader intent, the
relationship to contact radar level transmitter, 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 field of industrial process control, achieving precise and reliable level
measurement is fundamental to operational safety and efficiency. Among the
various technologies available, the contact radar level transmitter, commonly
referred to as Guided Wave Radar (GWR), has emerged as a robust solution for
challenging environments. Unlike traditional non-contact methods, GWR utilizes a
physical waveguide to direct microwave pulses, making it uniquely suited for
applications where vapor, foam, or turbulent surfaces might otherwise compromise
measurement integrity.

This guide explores the underlying principles of contact radar technology, its
practical advantages, selection criteria, and installation best practices for
engineers and plant operators.

| Understanding the Measurement Principle

At the core of a contact radar level transmitter is Time Domain Reflectometry
(TDR). This technology, originally developed for detecting breaks in subsea cables,
has been adapted for high-precision level measurement in liquids, slurries, and
solids.

| The TDR Process

1. Pulse Emission: The transmitter electronics generate low-intensity
electromagnetic pulses (microwaves).

2. Guided Travel: These pulses are guided down a physical probe (the waveguide)
rather than being broadcast through the air. This ensures that the energy remains
concentrated along the probe path.

3. Reflection: When the pulse encounters a change in the dielectric constant
($er$)—typically the transition from air or vapor to the process medium—a portion
of the energy is reflected back toward the transmitter.

4. Signal Processing: The onboard electronics measure the exact time of flight
between the emission of the pulse and the reception of the reflection. Since the
speed of light (the speed of the microwave pulse) is constant, the distance to the
product surface is calculated as:
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Distance = (Speed of Light x Time of Flight) / 2

Because the pulses are physically guided, the signal is significantly less affected by
the environment within the tank, such as dust, steam, or surface agitation,
compared to non-contact Radar Level Meters.

| Key Components and Probe Configurations

The performance of a contact radar level transmitter is heavily dependent on the
type of probe used. The probe acts as the interface between the electronics and
the process medium. Welk offers several configurations to suit different industrial
needs:

| 1. Single Rod/Cable Probes

These are the most common and versatile designs. They are easy to install and
less prone to material buildup. Single rod probes are ideal for liquids with high
dielectric constants and for applications where the tank has internal obstructions.

| 2. Twin Rod/Cable Probes

Twin probes consist of two parallel conductors. They create a more concentrated
electromagnetic field between the rods, making them suitable for liquids with
lower dielectric constants where a single rod might lose signal strength.

| 3. Coaxial Probes

Coaxial probes consist of a rod inside a perforated tube. This design provides the
highest signal-to-noise ratio and is completely unaffected by tank walls or internal
metallic structures. They are the preferred choice for low-dielectric fluids (such as
hydrocarbons) and highly turbulent surfaces.
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| Selection Criteria: Contact vs. Non-Contact Radar

Choosing between a contact radar level transmitter and a non-contact radar
depends on the specific process conditions. Below is a comparison table to assist
in the selection process.

m Contact Radar (GWR) Non-Contact Radar

Signal Path Guided via probe Through air/vapor space
Dielectric Sensitivity High (works down to $er$ Moderate to High
1.4)
Surface Turbulence Excellent resistance Can cause signal scattering
Foam Performance Can penetrate many foam Often reflected by foam
types
Obstacles in Tank Immune (if not touching Requires clear line of sight
probe)
Installation Requires probe insertion Top-mounted, non-intrusive
Maintenance Probe may require cleaning Minimal (no contact)

| Interface Level Measurement

One of the most significant advantages of the contact radar level transmitter is its
ability to measure the interface between two liquids. This is common in oil-water
separators or chemical settling tanks.

For interface measurement to be successful, two conditions must be met:

1. Dielectric Difference: The upper liquid must have a lower dielectric constant
than the lower liquid (e.g., oil over water).

2. Layer Thickness: The upper layer must be thick enough (typically >50 mm) for
the transmitter to distinguish between the two reflections.
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The microwave pulse passes through the low-dielectric upper layer (reflecting only
a small portion) and then reflects strongly off the high-dielectric lower layer,
allowing the device to report both the total level and the interface level
simultaneously.

| Installation Considerations and Best Practices

Proper installation is critical to the accuracy of a contact radar level transmitter.
While GWR is more forgiving than non-contact radar, certain geometric constraints
must be observed:

Nozzle Geometry: The nozzle diameter and height should be considered. If the
nozzle is very narrow and long, a coaxial probe is recommended to prevent
interference from the nozzle walls.

Wall Distance: For single rod probes, maintain a minimum distance of 300 mm
(approx. 12 inches) from the tank wall to avoid signal interference. If the tank is
plastic or fiberglass, the probe requires a metal launching plate or flange.

Internal Obstructions: Ensure the probe does not touch agitators, heating coils, or
ladders. Even if the probe does not touch, metallic objects within the "detection
zone" (the area immediately surrounding the probe) can cause false reflections.

Probe Length: The probe should typically reach the lowest point of interest in the
tank. For deep tanks (over 4 meters), flexible cable probes are preferred over rigid
rods for ease of shipping and installation.

|Dead Zones (Blocking Distance)

Every radar transmitter has an "Upper Dead Zone" and a "Lower Dead Zone."

Upper Dead Zone: The area immediately below the process connection where
measurements are not accurate (typically 50 mm to 200 mm depending on the
probe type).

Lower Dead Zone: The area at the very tip of the probe where the signal may
become non-linear.
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Engineers should ensure that the maximum and minimum expected levels fall
within the active measuring range of the probe.

| Limitations and Operational Risks

While highly reliable, contact radar technology has specific limitations:

1. Material Buildup: In highly viscous or "sticky" applications, material can bridge
between a twin-rod probe or clog a coaxial probe. In these cases, a single rod
probe with a PTFE coating is often the best solution.

2. Mechanical Stress: In tall silos containing heavy solids (like sand or grain), the
pull-down forces on a cable probe can be immense. It is vital to calculate the
tensile load on the tank roof and the probe itself before installation.

3. Dielectric Constant ($er$): If the dielectric constant of the medium is extremely
low (below 1.4), the reflection may be too weak to detect. Specialized
high-sensitivity electronics or coaxial probes are required for these fluids.

| Maintenance and Troubleshooting

Contact radar transmitters are generally low-maintenance because they have no
moving parts. However, troubleshooting may be required if sighal loss occurs:

Check for Coating: If the signal strength drops over time, inspect the probe for
significant material buildup or crystallization.

Verify Dielectric Settings: If the level reading is consistently off by a fixed
percentage, ensure the dielectric constant of the medium matches the
transmitter’s configuration.

Echo Mapping: Most modern transmitters allow for "false echo suppression.” This
involves recording the reflections from static internal tank structures when the
tank is empty, allowing the transmitter to ignore them during operation.
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| Frequently Asked Questions (FAQs)

Q: Can a contact radar level transmitter be used in pressurized vessels?

A: Yes. Many GWR units are designed to operate in high-pressure environments,
often up to 400 bar, provided the process connection and seals are rated
accordingly.

Q: How does steam or vapor affect the measurement?

A: Unlike ultrasonic sensors, radar pulses are not affected by the density of the gas
or vapor in the tank. However, extremely high-pressure steam can slightly slow the
pulse; some advanced transmitters include compensation for this effect.

Q: Is it possible to shorten the probe in the field?

A: Most rod and cable probes can be cut to length in the field. After cutting, the
transmitter's configuration must be updated with the new probe length to maintain
accuracy.

Q: What is the maximum temperature these sensors can handle?

A: Standard models handle up to 150°C, but specialized high-temperature versions
with ceramic seals can operate in environments up to 450°C.

| Conclusion

The contact radar level transmitter is a cornerstone of modern level measurement,
offering a blend of accuracy and resilience that few other technologies can match.
By understanding the dielectric properties of the medium and selecting the
appropriate probe geometry, engineers can implement a solution that performs
reliably in the most demanding industrial applications. For more information on
selecting the right technology for your facility, explore our full range of Radar Level
Meters and technical resources.
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