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Radar Level Transmitter
Maintenance

A practical engineering guide to radar level transmitter maintenance, explaining
operating principles, selection criteria, installation constraints, application risks,
and the information an international buyer should confirm before choosing
equipment for industrial level measurement.
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In modern industrial automation, the accuracy of level measurement is a
cornerstone of process safety and efficiency. Among the various technologies
available, Radar Level Meters have emerged as the preferred choice for
challenging environments involving high temperatures, corrosive chemicals, and
vacuum conditions. While these instruments are often marketed as
"low-maintenance" due to their non-contact nature, ensuring long-term reliability
requires a deep understanding of their operating principles, correct installation,
and a structured approach to radar level transmitter maintenance.

| Measurement Principles of Radar Technology

Before implementing a maintenance schedule, engineers must understand how
radar instruments interact with the process medium. Industrial radar level
transmitters primarily utilize two methods of signal propagation: Time-of-Flight
(ToF) via Pulse Radar or Frequency Modulated Continuous Wave (FMCW).

| 1. Pulse Radar (Non-Contact)

Pulse radar transmitters emit short microwave pulses toward the material surface.
The instrument measures the time it takes for the pulse to travel to the surface
and return to the antenna. The distance ($d$) is calculated using the formula:

$d = (c\times t)/ 2%

where $c$ is the speed of light and $t$ is the elapsed time. This method is
energy-efficient and suitable for simple liquid level applications.

| 2. FMCW Radar (Non-Contact)

Frequency Modulated Continuous Wave (FMCW) technology transmits a continuous
signal with a constantly changing frequency. The difference in frequency between
the transmitted signal and the received echo is proportional to the distance. FMCW
is generally superior for solids, powders, and liquids with low dielectric constants
because it provides a higher signal-to-noise ratio and better resolution.
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| 3. Guided Wave Radar (GWR)

Guided Wave Radar uses a physical probe (cable or rod) to guide the microwave
signal to the surface. This is particularly effective in applications with heavy foam,
steam, or extremely low dielectric constants, as the energy is concentrated along
the probe rather than dispersed through the air.

For a comprehensive overview of hardware configurations, engineers can Review
product options and application support to match technology types with specific
process requirements.

| Selection Criteria for Industrial Applications

Choosing the correct radar level meter is the first step in minimizing future
maintenance. The selection depends on the physical properties of the medium and
the vessel geometry.

26 GHz Radar 80 GHz Radar Guided Wave
Radar (GWR)

Best Use Case Large tanks, heavy Narrow vessels, Low dielectric
dust precision liquids, foam

Beam Angle 8° to 20° (Wide) 3° to 8° (Narrow) N/A (Contact)

Measurement Range Up to 30m (98 ft) Up to 120m (393 ft) Up to 75m (246 ft)

Accuracy =3 mmto £5 mm =1 mm 2 mm

Dielectric Constant $\epsilonr > 1.9% $\epsilonr > 1.4% $\epsilonr > 1.2%

| Installation Considerations

Faulty installation is the leading cause of "instrument failure" reports. To ensure
the radar level meter functions correctly, the following engineering constraints
must be observed:

Welk Engineering Guide 3



WELK ENGINEERING GUIDE Radar Level Transmitter Maintenance

1. Nozzle Dimensions: The antenna should extend beyond the bottom of the
mounting nozzle to prevent internal reflections. If using a long nozzle, a horn
antenna extension or a high-frequency (80 GHz) unit with a narrow beam is
required.

2. Obstruction Avoidance: The radar beam is cone-shaped. Any internal structures
like agitators, heating coils, or ladders within this cone will create "false echoes."
These must be mapped out during commissioning using False Echo Suppression
(FES) software.

3. Positioning: The transmitter should not be mounted in the center of a domed
tank, as this can concentrate multiple reflections. Ideally, it should be placed at 1/4
to 1/6 of the tank diameter from the wall.

4. Inlet Interference: Never install the sensor directly above the material inlet. The
turbulence and falling stream will disrupt the signal return.

| Radar Level Transmitter Maintenance Best Practices

Effective radar level transmitter maintenance shifts the focus from reactive repairs
to predictive care. While the electronics are solid-state and rarely fail, the interface
between the instrument and the process requires periodic attention.

| Routine Inspection Checklist

Antenna Cleaning: In applications involving viscous liquids or crystallization (e.qg.,
bitumen or saturated brine), material can buildup on the antenna. While many
modern Radar Level Meters feature self-cleaning algorithms or PTFE-faced
antennas, a physical inspection every 6 to 12 months is recommended.

Seal Integrity: Check the process seal and cable glands. Moisture ingress into the
housing is a common cause of drift and signal loss. Ensure the housing cover is
tightened to the manufacturer's specified torque.

Echo Curve Analysis: Use the manufacturer's diagnostic software to view the "echo
curve." A healthy curve shows a distinct peak at the product surface. If the
signal-to-noise ratio is decreasing over time, it may indicate antenna fouling or a
failing microwave component.
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Calibration Verification: Perform a "loop check" by comparing the radar reading
against a manual dip tape or a secondary reference like a magnetic level gauge.
Calibration should be verified at least once per year in regulated industries.

| Troubleshooting Common Issues

Signal Loss (LOE): Often caused by heavy foam or extreme turbulence. Switching
to a Guided Wave Radar or increasing the frequency to 80 GHz can often resolve
this.

Intermittent Readings: Usually the result of electromagnetic interference (EMI) or
poor grounding. Ensure the instrument housing is grounded to the tank (if metal) or
a dedicated instrument ground.

Temperature Drift: While radar is largely unaffected by temperature, extreme heat
(above 250°C [/ 482°F) can affect the electronics. Use cooling spacers or remote
housing options if process temperatures exceed the instrument's rating.

| Limitations and Application Risks

Despite their versatility, radar level meters have factual boundaries that engineers
must respect:

Dielectric Constant ($\epsilonr$): Radar relies on the reflection of waves. Materials
with very low dielectric constants (like liquid nitrogen or certain oils) reflect very
little energy. In these cases, a stilling well or Guided Wave Radar is mandatory.

Heavy Foam: Dense, thick foam can absorb the radar signal entirely. If the foam is
conductive, the radar may erroneously read the top of the foam layer instead of
the liquid.

Vacuum and Pressure: While radar works in a vacuum, high-pressure environments
(above 40 bar / 580 psi) change the vapor space density, which can slightly alter
the speed of the microwave signal, requiring a compensation factor in the
transmitter settings.
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| Frequently Asked Questions (FAQ)

Q: Can radar level meters measure through plastic tanks?

A: Yes. High-frequency radar can often see through plastic or fiberglass tank walls,
allowing for non-invasive measurement from the outside. However, the tank wall
must be non-conductive and not reinforced with metal mesh.

Q: How does dust affect radar measurement in silos?

A: Dust has a negligible effect on low-frequency radar (e.g., 26 GHz), but extremely
high dust concentrations can attenuate 80 GHz signals. For heavy dust, FMCW
radar with a dust-purging connection is the standard solution.

Q: Is radar level transmitter maintenance required for solid materials?

A: Yes. In solids applications, the angle of repose (the slope of the material) can
bounce the signal away from the receiver. Maintenance involves checking that the
aiming flange (gimbal) hasn't shifted and that the antenna hasn't been abraded by
falling media.

Q: What is the difference between a "blind zone" and a "blocking distance"?

A: The blind zone (or dead band) is the area immediately below the antenna where
the transmitter cannot accurately measure because the pulse is still being
transmitted while the reflection arrives. This typically ranges from 50 mm to 300
mm (2 in to 12 in) depending on the model.

| Conclusion

Radar level meters provide a robust, high-precision solution for the most
demanding industrial level measurement tasks. By prioritizing correct installation
and implementing a structured radar level transmitter maintenance
program—focused on antenna cleanliness and signal diagnhostics—operators can
achieve a service life exceeding 10 to 15 years. When selecting equipment, always
confirm the dielectric constant of your medium and the internal geometry of your
vessel to ensure the technology matches the application.
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