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Radar Level Transmitter
Endress Hauser

A practical guide to radar level transmitter endress hauser, covering the reader
intent, the relationship to radar level transmitter endress hauser, 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 process automation, accurate level measurement is
critical for inventory management, process safety, and operational efficiency.
Among the various technologies available, radar-based systems have emerged as
the gold standard for challenging environments. This guide explores the
fundamental principles of radar technology, evaluates the industry-leading
standards set by the radar level transmitter endress hauser series, and provides a
framework for selecting the most appropriate Radar Level Meters for your specific
application.

1. Measurement Principles of Radar Level
Technology

Radar level measurement is a non-contact technology that utilizes electromagnetic
waves to determine the distance from a reference point (usually the process
connection) to the surface of a liquid or solid medium. Unlike ultrasonic sensors,
which rely on sound waves and are affected by air temperature and pressure,
radar waves travel at the speed of light and are largely unaffected by the gas
phase composition in the vessel.

| Time-of-Flight (ToF) and Signal Processing

The core principle of radar measurement is Time-of-Flight (ToF). The instrument
emits a high-frequency signal that travels to the product surface, reflects, and
returns to the antenna. The distance ($D$) is calculated using the formula:

$$D = \frac{c \times t}{2}$%

Where:

$c$: The speed of light ($299,792,458% m/s).

$t$: The measured transit time.

There are two primary methods for generating and processing these signals:

1. Pulse Radar: The transmitter sends out short microwave pulses and measures
the time it takes for the pulse to return. This method is energy-efficient and
suitable for simple applications.

Welk Reference Guide 2



WELK REFERENCE GUIDE Radar Level Transmitter Endress Hauser

2. FMCW (Frequency Modulated Continuous Wave): The transmitter emits a
continuous signal with a constantly changing frequency. The difference between
the emitted frequency and the received frequency (the "beat frequency") is
directly proportional to the distance. FMCW offers higher precision and a better
signal-to-noise ratio, making it the preferred choice for complex industrial tanks.

| 2. The Role of Frequency: 26GHz vs. 80GHz

The frequency at which a radar level meter operates significantly influences its
performance, particularly regarding beam angle and signal focus.

26GHz Radar: Historically the industry standard, 26GHz devices offer a balance
between performance and cost. They are effective for many liquid applications but
have a wider beam angle, which can lead to interference from internal tank
structures like agitators or heating coils.

80GHz Radar: Modern high-frequency radar, such as the latest radar level
transmitter endress hauser Micropilot models, utilizes the 80GHz band. The higher
frequency allows for a much narrower beam angle (as small as 3°). This precision
enables the sighal to bypass internal obstructions and provides superior
performance in tall, narrow silos or tanks with complex geometries.

3. Evaluating the Radar Level Transmitter Endress
Hauser Ecosystem

When engineers discuss high-end level measurement, the radar level transmitter
endress hauser Micropilot series is often the benchmark. These instruments are
known for their integration of advanced diagnostics and digital communication
protocols.

| Key Features of the Micropilot Series

Heartbeat Technology: This proprietary suite provides continuous self-diagnostics
and verification without interrupting the process. It allows for predictive
maintenance by monitoring signal quality and electronics health.

Welk Reference Guide 3



WELK REFERENCE GUIDE

Radar Level Transmitter Endress Hauser

Multi-Echo Tracking: Advanced algorithms that distinguish between the true level
signal and false echoes caused by tank internals or multiple reflections.

HistoROM Data Management: A data storage concept that ensures easy
commissioning and maintenance by storing device parameters and event logs on a

removable module.

While these features represent the premium tier of the market, the underlying
physical requirements for accuracy and reliability remain the same across all
high-quality Radar Level Meters.

4. Selection Criteria for Industrial Radar

Transmitters

Selecting the right radar instrument requires a thorough understanding of the
process conditions. The following table provides a comparison between common
radar configurations used in B2B industrial settings.

| Table 1: Radar Technology Comparison

26GHz

Pulse/FMCW

80GHz FMCW

Guided Wave
Radar (GWR)

Application

Beam Angle

Accuracy

Max Range

Surface Turbulence

Internal Obstructions
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Large storage tanks,
simple liquids

8° to 20°

+2 mm to £5 mm

Up to 30m

Moderate tolerance

Sensitive

Small vessels, solids,
narrow nozzles

3° to 8°

+1 mm

Up to 125m

High tolerance

Highly Resistant

Low dielectric
liquids, interface
measurement

N/A (signal follows
probe)

+2 mm

Up to 45m

High tolerance

Resistant (if probe is
clear)
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| 5. Installation Best Practices

Correct installation is paramount for the performance of any radar level
transmitter. Even the most advanced radar level transmitter endress hauser unit
will fail if physical constraints are ignored.

| Nozzle Considerations

The nozzle height and diameter must be matched to the antenna type. If a nozzle
is too long or narrow, it can create "ringing" or parasitic reflections that mask the
actual level signal. For 80GHz units, the narrow beam allows for installation in
smaller nozzles, but for 26GHz units, the antenna should ideally extend slightly
below the nozzle neck.

| Mounting Position

Avoid the Center: Do not mount the radar in the exact center of a domed tank, as
this can concentrate multiple reflections and cause signal interference.

Distance from Wall: Maintain a minimum distance from the tank wall (typically
1/6th of the tank diameter) to prevent signal attenuation.

Obstruction Clearance: Ensure the "signal beam path" is free of ladders, pipes, and
agitator blades. If obstructions are unavoidable, use the software's "false echo
suppression” or "map" function during commissioning.

| 6. Limitations and Challenges in Radar Measurement

While radar is highly versatile, it is not a universal solution for every process.
Engineers must account for several limiting factors:
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1. Dielectric Constant ($er$): The ability of a medium to reflect radar waves
depends on its dielectric constant. Water ($er \approx 80%) is an excellent
reflector, while hydrocarbons like oil or solvents ($er < 2$) are poor reflectors. For
very low dielectric materials, Guided Wave Radar or high-sensitivity 80GHz FMCW
radar is required.

2. Heavy Foam: Dense, thick foam can absorb radar signals, leading to a loss of
echo. In such cases, a Guided Wave Radar (GWR) probe that penetrates the foam
may be more reliable.

3. Extreme Dust: In solids applications, heavy dust during filling can attenuate the
signal. 80GHz radar is generally better at penetrating dust than lower-frequency
options.

4. Vacuum and High Pressure: While the signal itself is unaffected, the process seal
(the lens or window of the antenna) must be rated for the specific pressure and
temperature of the vessel.

| 7. Maintenance and Verification

Modern Radar Level Meters are designed for low maintenance, but periodic
verification is necessary for ISO compliance and safety standards.

Visual Inspection: Check the antenna for buildup or condensation. While many
modern radars have "drip-off" lens designs, heavy coating can still impact signal
strength.

Signal Quality Monitoring: Most digital transmitters provide a "Signal-to-Noise
Ratio" (SNR) or "Echo Amplitude" value. A significant drop in this value over time
may indicate antenna fouling or electronics degradation.

Verification: Use the device's internal diagnostic tools (like Heartbeat Technology
in the radar level transmitter endress hauser line) to perform a documented
verification of the instrument's health without removing it from the process.

| 8. Frequently Asked Questions (FAQ)

Q: Can radar measure the level of solids like plastic pellets or grain?
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A: Yes, but it requires a specific antenna design (often a parabolic or horn antenna)
and typically uses 80GHz technology to handle the uneven surface and low
dielectric properties of solids.

Q: How does temperature affect radar accuracy?

A: Radar waves are electromagnetic and do not require a medium for travel, so
they are not affected by temperature changes in the vapor space. However,
extreme temperatures can affect the transmitter electronics and the physical
seals, so appropriate cooling or insulation may be needed.

Q: What is the difference between non-contact radar and guided wave radar?

A: Non-contact radar sends waves through the air. Guided Wave Radar (GWR)
sends a pulse down a physical probe (cable or rod). GWR is better for low dielectric
liquids and interface measurement (e.g., oil on top of water), while non-contact
radar is better for corrosive or viscous media where you want to avoid contact.

Q: Is 80GHz always better than 26GHz?

A: Not necessarily. While 80GHz offers better focusing, 26GHz radar can
sometimes be more robust in applications with heavy condensation or steam, as
the longer wavelength is less susceptible to scattering by small droplets.

| Conclusion

The transition toward digitalized, high-frequency level measurement has made
radar technology more accessible and reliable than ever. Whether you are
implementing a high-specification radar level transmitter endress hauser solution
for a critical chemical process or seeking cost-effective Radar Level Meters for
water treatment, success depends on matching the frequency, antenna design,
and signal processing to your specific environmental constraints. By adhering to
strict installation guidelines and understanding the dielectric properties of your
media, you can ensure long-term accuracy and safety in your level measurement
operations.
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