WELK | REFERENCE GUIDE

Radar Level Transmitter
Configuration

A practical guide to radar level transmitter configuration, covering the reader
intent, the relationship to radar level transmitter configuration, key evaluation
criteria, common risks, and the information the intended project audience should
confirm before taking the next step.

level-measurement
Main topic: Radar Level Meters
https://www.level-meters.com/products/radar-level-meters/
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In the landscape of industrial automation, accurate level measurement is
fundamental to process safety, inventory management, and operational efficiency.
Among the various technologies available, Radar Level Meters have emerged as
the gold standard for non-contact measurement due to their ability to operate
under extreme temperatures, high pressures, and varying vapor conditions.
However, the hardware's inherent accuracy can only be fully realized through
precise radar level transmitter configuration.

This guide explores the technical principles of radar measurement, the critical
parameters involved in commissioning, and practical installation strategies for
engineers and technicians in the water treatment, chemical, and oil and gas
sectors.

| Understanding Radar Measurement Principles

Before diving into the specifics of configuration, it is essential to understand how
these instruments interact with the process environment. Radar level transmitters
typically utilize one of two primary technologies: Pulse Radar or Frequency
Modulated Continuous Wave (FMCW).

| Time-of-Flight (ToF) and Pulse Radar

Pulse radar transmitters emit high-frequency microwave pulses toward the surface
of the medium. These pulses travel at the speed of light. When they hit the product
surface, they are reflected back to the antenna. The instrument measures the
"Time-of-Flight" (the time elapsed between emission and reception). Since the
speed of light is constant, the distance is calculated using the formula:

Distance = (Speed of Light x Time) / 2
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| Frequency Modulated Continuous Wave (FMCW)

FMCW radar, often found in high-precision 80GHz transmitters, emits a continuous
sighal with a constantly changing frequency. The difference between the frequency
of the emitted sighal and the reflected signal at any given moment is proportional
to the distance. FMCW is generally preferred for high-accuracy applications and
turbulent surfaces because it provides better signal-to-noise ratios and finer
resolution.

Key Parameters in Radar Level Transmitter
Configuration

Configuring a radar level transmitter involves more than just entering the tank
height. To ensure reliable performance, several software parameters must be
aligned with the physical reality of the vessel.

| 1. Reference Point and Tank Height

The reference point is usually the process connection (the flange or thread face).
The "Tank Height" or "Zero Point" is the distance from this reference point to the
bottom of the tank (0% level). Accurate measurement of this distance (e.g., 10.00
meters / 32.8 ft) is the foundation of all subsequent calculations.

| 2. Measuring Range (Span)
The span defines the 100% level point. In most industrial setups, the 4-20mA
output is scaled so that 4mA represents the empty state (0%) and 20mA

represents the full state (100%). It is vital to ensure the 100% mark does not enter
the instrument's "Blind Zone."
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| 3. The Blind Zone (Dead Zone)

Every radar antenna has a near-field region, typically ranging from 50mm to
500mm (2 in to 20 in) depending on the frequency and antenna type, where
measurements are unreliable. During radar level transmitter configuration, the
maximum fill level must be set below this blind zone to prevent signal loss or
erratic readings when the tank is full.

| 4. Dielectric Constant (DK)

The Dielectric Constant of the medium determines how much energy is reflected.
Water has a high DK (~80), providing a strong reflection. Hydrocarbons and oils
have low DK values (1.9 to 4.0), which result in weaker signals. Modern Radar
Level Meters allow users to input the DK range to optimize the sensitivity of the
signal processing algorithms.

| 5. Echo Mapping and False Echo Suppression

This is perhaps the most critical step in commissioning. In an empty or partially
filled tank, internal structures like agitators, heating coils, or ladders can create
"false echoes." Configuration software allows the user to record an "echo curve" of
the empty tank. The transmitter then creates a map of these static reflections and
ignhores them during operation, focusing only on the moving reflection from the
product surface.

| Practical Selection Table for Radar Technologies
Choosing the right frequency and technology is the first step toward successful

configuration. The following table compares common industrial radar
configurations.
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Technology Frequency Primary Advantages
Applications
Guided Wave ~1 GHz Small tanks, low Unaffected by Contact-based;
Radar (GWR) DK liquids, foam or probe can be
interface turbulence; very  damaged by
measurement. reliable. agitators.
Pulse Radar 6 GHz / 26 GHz Large storage Robust against Larger beam
tanks, corrosive condensation angle; sensitive
chemicals. and antenna to internal
buildup. obstructions.
FMCW Radar 80 GHz Precision liquid Narrow beam Higher initial
level, solids, angle (down to cost; sensitive
small nozzles. 3°); high to heavy
accuracy steam/dust if
(£1lmm). not purged.

| Installation Considerations for Reliable Signals

Even a perfectly configured transmitter will fail if the physical installation is flawed.
Consider these engineering guidelines:

Avoid the Center: Never install a radar meter in the exact center of a cylindrical
tank. This can cause multiple reflections to converge, amplifying noise. Ideally,
place the unit at 1/6th to 1/4th of the tank diameter from the wall.

Stay Away from the Wall: While you shouldn't be in the center, being too close to
the wall (within 200mm / 8 in) can cause signal interference due to the beam
hitting the tank side.

Clear Path: Ensure the radar beam does not intersect the filling stream. The
turbulence and falling material will cause significant signal noise.

Nozzle Geometry: The antenna should ideally extend slightly beyond the mounting
nozzle. If the nozzle is long and narrow, it can create internal reflections that mask
the true level signal.
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| Limitations and Environmental Factors

While radar is highly versatile, certain conditions require specialized Radar Level
Meters configurations or hardware additions:

1. Heavy Foam: Extremely thick, dense foam (like shaving cream) can absorb
radar pulses entirely. In such cases, Guided Wave Radar or specific low-frequency
(6GHz) radar with high-power pulses may be required.

2. Extreme Turbulence: Rapidly swirling liquids can scatter the radar signal.
Increasing the "Damping” or "Integration Time" in the configuration settings can
help smooth out the readings by averaging the signal over a longer period (e.g., 10
to 30 seconds).

3. Dust and Condensation: For applications involving heavy dust (cement silos) or
intense condensation, a radar unit with a PTFE drop antenna or a compressed air
purging system is recommended to keep the lens clear.

| Troubleshooting and FAQs

Why does my transmitter show a full tank when it is
actually empty?

This is usually caused by a strong false echo near the top of the tank, often from
the mounting nozzle or a nearby ladder. Perform a new "False Echo Mapping" or
"Background Subtraction" in the radar level transmitter configuration menu to
teach the device to ignore that specific reflection.

| Can I use a radar meter on a plastic tank?

Yes. Microwaves can penetrate plastic and fiberglass. For small plastic totes, a
radar meter can sometimes be mounted above the tank, measuring through the
plastic lid without any process penetration, provided the plastic is not conductive.
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| How does temperature affect the configuration?

Unlike ultrasonic sensors, radar waves are not significantly affected by air
temperature or pressure. This makes radar ideal for vacuum or high-pressure
reactors. However, ensure the electronics and seal materials (Viton, Kalrez, etc.)
are rated for the process temperature.

What is the difference between 26GHz and 80GHz
configuration?

80GHz radar has a much narrower beam angle. This means configuration is often
easier because the beam is less likely to hit internal obstructions. However, 80GHz
units require more precise leveling during installation to ensure the beam is
perpendicular to the liquid surface.

| Conclusion

Successful radar level transmitter configuration is the bridge between a high-tech
instrument and a reliable process control loop. By understanding the dielectric
properties of the medium, mapping out internal tank obstructions, and adhering to
strict installation geometries, engineers can achieve maintenance-free level
measurement for years.

Welk provides a comprehensive range of Radar Level Meters designed for the
rigors of industrial automation. Whether you are managing aggressive chemicals
or high-temperature oil storage, selecting the right frequency and following a
systematic configuration process ensures your data remains accurate and your
operations remain safe.
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