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In the landscape of industrial automation, the term Micropilot is synonymous with
high-precision, non-contact radar level measurement. As industries move toward
more complex process environments—characterized by extreme temperatures,
high pressures, and corrosive media—the reliance on microwave-based sensing
has increased. This guide provides a comprehensive technical overview of radar
level measurement technology, the principles behind the Micropilot category, and
the critical factors engineers must consider when selecting these instruments for
industrial applications.

| The Principles of Radar Level Measurement

Radar level transmitters, including those within the Micropilot family, operate on
the Time-of-Flight (ToF) principle. The device emits high-frequency
electromagnetic pulses (microwaves) from an antenna toward the surface of the
medium. These pulses travel at the speed of light, reflect off the surface of the
material, and are received back by the sensor. The instrument then calculates the
distance based on the time elapsed between emission and reception.

There are two primary methods of signal processing used in these devices:

| 1. Pulsed Radar

In pulsed radar systems, the transmitter sends out short bursts of microwave
energy and waits for the return signal. This method is energy-efficient and suitable
for many standard liquid applications. However, it can be sensitive to signal noise
in environments with heavy turbulence or foam.

|2. Frequency Modulated Continuous Wave (FMCW)

Modern high-end radar instruments often utilize FMCW technology. Instead of
sending pulses, the transmitter emits a continuous signal with a constantly
changing frequency. The distance is determined by the frequency difference
between the emitted and reflected signals. FMCW radar, particularly at higher
frequencies like 80 GHz, offers superior resolution and signal-to-noise ratios,
making it ideal for measuring solids or liquids in narrow vessels with internal
obstructions.
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For those looking to explore specific hardware configurations and technical
specifications, you can Review product options and application support on our Main
Page to find the right fit for your facility.

| Key Evaluation Criteria for Micropilot Selection

Choosing the correct radar sensor requires an analysis of the physical properties of
the medium and the geometry of the vessel. The following criteria are essential for
a successful implementation:

| Dielectric Constant (er)

The reflectivity of the radar signal depends heavily on the dielectric constant of the
medium. Materials with high dielectric constants, such as water (er = 80), reflect
signals very strongly. Conversely, hydrocarbons and solvents often have low
dielectric constants (er < 2.0), which can result in weak signal returns. In such
cases, specialized high-sensitivity antennas or guided wave radar may be required.

| Frequency Range
Radar transmitters typically operate in three frequency bands:

6 GHz (C-Band): Best for applications involving heavy foam or steam, as the longer
wavelength can penetrate these layers.

26 GHz (K-Band): The standard for most liquid applications, offering a balance
between beam focus and signal strength.

80 GHz (W-Band): Provides a very narrow beam angle (as small as 3°), allowing for
measurement in tall, narrow silos or tanks with many internal structures like
agitators and heating coils.
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| Process Conditions

Temperature and pressure are critical. Standard radar sensors can typically handle
up to 150°C (302°F), but specialized high-temperature versions with ceramic seals
can operate in environments exceeding 400°C (752°F). Similarly, pressure ratings
must be matched to the vessel’s maximum operating pressure to prevent seal
failure.

| Practical Selection Table

The table below summarizes the typical application zones for different radar
configurations often found in the Micropilot category:

26 GHz Radar 80 GHz Radar Guided Wave
(Liquids) (Solids/Liquids) Radar (Interface)
Primary Use Storage tanks, buffer Narrow silos, Interface
tanks agitator tanks measurement, low er
Beam Angle 8° to 15° 3°to 6° N/A (Guided by
probe)
Accuracy +2 mm =1 mm +2 mm
Max Range Up to 30m Up to 125m Up to 45m
Surface Type Calm to slightly Dusty, uneven, or Calm to turbulent
turbulent turbulent
Internal Obstacles Moderate Minimal interference No interference (if
interference probe clear)

| Installation Considerations

Even the most advanced Micropilot instrument will fail if installed incorrectly.
Proper positioning is the most significant factor in signal reliability.
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1. Nozzle Height and Diameter: The antenna should ideally extend slightly beyond
the nozzle to prevent signal interference from the nozzle walls. If the nozzle is very
long, a higher frequency (80 GHz) or a horn antenna extension should be used.

2. Avoid the Center: Never install a radar sensor in the exact center of a tank. This
can lead to multiple reflections (parabolic effect) that confuse the sensor.
Positioning the unit at 1/4 to 1/6 of the tank diameter from the wall is usually
recommended.

3. Obstruction Clearance: Ensure the radar beam path is clear of ladders, pipes,
and agitators. If an obstruction is unavoidable, many modern transmitters offer
"False Echo Suppression," allowing the software to map out and ignore static
reflections.

4. Vortex and Foam: In tanks with agitators, a vortex can form, which deflects the
radar signal away from the antenna. Installing the sensor away from the vortex
center or using a stilling well can mitigate this.

| Limitations and Common Risks

While Micropilot technology is highly versatile, it is not a universal solution.
Engineers should be aware of the following risks:

Heavy Foam: Certain types of dense, dry foam can absorb microwave signals
entirely, leading to a "loss of echo." In these instances, ultrasonic sensors or
guided wave radar are often better alternatives.

Condensation and Buildup: While non-contact radar is generally resistant to
coating, excessive moisture or material buildup on the antenna lens can attenuate
the signal. Models with PTFE drip-off covers or air purging connections are
recommended for these environments.

Vacuum Conditions: While radar works in a vacuum (unlike ultrasonic sensors), the
mechanical seals must be specifically rated for vacuum service to prevent air
ingress or sensor damage.
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| Information to Confirm Before Procurement

Before finalizing a project involving Micropilot or similar radar technology, the
project audience should confirm the following data points:

Medium Properties: What is the minimum dielectric constant? Is the material
corrosive (requiring PVDF or Hastelloy wetted parts)?

Vessel Drawing: Are there internal obstructions? What is the exact nozzle height
and diameter?

Output Requirements: Does the system require 4-20mA HART, PROFIBUS, or
Foundation Fieldbus? Is there a need for Bluetooth integration for remote
configuration?

Safety Ratings: Does the installation area require ATEX, IECEXx, or SIL2/3
certification?

| Frequently Asked Questions (FAQ)

Q: Can Micropilot radar measure solids like grain or cement?

A: Yes, specifically high-frequency (80 GHz) models. These are designed to handle
the uneven surfaces and high dust levels typical of solids measurement.

Q: Is radar better than ultrasonic for level measurement?

A: In most industrial cases, yes. Radar is unaffected by air temperature, pressure,
or vapor composition, whereas ultrasonic waves are heavily influenced by the
medium through which they travel.

Q: What is the "Blocking Distance"?

A: Also known as the dead zone, this is the area immediately below the antenna
where the device cannot accurately measure. It typically ranges from 50 mm to
200 mm depending on the antenna design.

Q: How do | handle measurement in a tank with a heavy agitator?
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A: Use an 80 GHz radar for its narrow beam to avoid the blades, or implement a

stilling well (a pipe that goes to the bottom of the tank) to provide a calm surface
for the radar to measure.

By understanding these technical boundaries and selection criteria, process
engineers can ensure that their Micropilot installation provides reliable,
maintenance-free service for years. For detailed engineering support and to view
our full range of industrial level instruments, please visit our Main Page.
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