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Endress Hauser Radar Level
Transmitter

A practical guide to endress hauser radar level transmitter, covering the reader
intent, the relationship to endress hauser radar level transmitter, 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, precise level measurement is a
cornerstone of process safety, inventory management, and operational efficiency.
Among the various technologies available, non-contact radar measurement has
emerged as a preferred solution for challenging environments. The Endress Hauser
radar level transmitter, specifically the Micropilot series, represents a significant
portion of the global market for high-accuracy level sensing.

For engineers and procurement professionals, understanding the technical
nuances of these instruments is essential for selecting the right device for specific
process conditions. This guide examines the measurement principles, selection
criteria, and installation requirements for radar level transmitters, while providing
a comparative framework for high-performance Radar Level Meters.

|Principles of Radar Level Measurement

Radar level transmitters operate on the "Time of Flight" (ToF) principle. The device
emits electromagnetic waves—microwaves—from an antenna toward the product
surface. These waves travel at the speed of light, reflect off the surface of the
medium, and return to the sensor. The transmitter then calculates the distance
based on the time elapsed between emission and reception.

There are two primary methods used in modern radar transmitters like the Endress
Hauser radar level transmitter:

| 1. Pulse Radar

Pulse radar sends out discrete microwave signals in short bursts. The instrument
measures the time it takes for a single pulse to travel to the surface and back. This
technology is traditionally known for its energy efficiency and suitability for simple
storage applications. However, it may struggle with low-dielectric materials or
surfaces with heavy turbulence.
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|2. Frequency Modulated Continuous Wave (FMCW)

FMCW radar emits a continuous signal with a constantly changing frequency. As
the signal travels to the surface and returns, the frequency of the emitted signal
has shifted compared to the received signhal. The difference in frequency (the "beat
frequency") is directly proportional to the distance. FMCW radar, often found in
high-end 80 GHz transmitters, offers superior signal-to-noise ratios and higher
accuracy, making it ideal for complex tanks with internal obstructions.

Evaluating the Endress Hauser Radar Level
Transmitter Portfolio

The Micropilot range from Endress+Hauser is categorized by frequency and
application focus. When evaluating these units against other industrial Radar Level
Meters, users typically look at the FMR series (such as the FMR50, FMR&0, and
FMR62).

Micropilot FMR5x Series (6 GHz / 26 GHz): These are standard workhorses for
liquids and solids. The 26 GHz models provide a narrower beam than the 6 GHz
versions, which is beneficial for avoiding internal tank structures.

Micropilot FMR6x Series (80 GHz): Utilizing higher frequency technology, these
transmitters offer an extremely narrow beam angle (as low as 3°). This is critical
for tall, narrow silos or tanks with agitators and heating coils where a wider beam
would cause interference.

| Key Evaluation Criteria for Selection

Choosing the correct radar transmitter requires a deep dive into the process
characteristics. Using the wrong frequency or antenna type can lead to signal loss
or "ghost" echoes.
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| Frequency and Beam Angle

Frequency determines the beam angle. A higher frequency (e.g., 80 GHz) results in
a more focused beam. This is advantageous in vessels with many internal
obstacles. Conversely, lower frequencies (e.g., 6 GHz) are more robust against
heavy foam or steam, as the longer wavelengths can penetrate these disturbances
more effectively than high-frequency waves.

| Dielectric Constant (zr)

The dielectric constant of the medium is the most critical factor in signal reflection.
Materials with high dielectric constants (like water, er = 80) reflect radar waves
strongly. Hydrocarbons and oils (er = 1.9 to 4) are much less reflective. When
dealing with low-er materials, a high-sensitivity transmitter or a guided wave radar
(GWR) may be required.

| Process Conditions
Temperature and pressure ratings must be verified. While standard radar
transmitters handle up to 150°C (302°F), specialized ceramic-sealed antennas are

required for extreme temperatures reaching 450°C (842°F) or high-pressure
environments common in oil and gas processing.

| Selection Table for Industrial Radar Transmitters

The following table provides a general guideline for selecting radar technology
based on application types, applicable to both Endress Hauser radar level
transmitter models and Welk industrial solutions.
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Application Type Recommended Typical Medium Key Consideration

Frequency

Small Process Tanks 80 GHz Chemicals, Water Narrow beam to
avoid agitators

Large Storage Tanks 26 GHz Diesel, Crude Qil Balance of range and
signal strength

Silos with Dust 80 GHz Cement, Flour High frequency
penetrates dust
clouds

Extreme 6 GHz Acids, Effluent Longer wavelength

Vapors/Foam resists signal
scattering

Hygienic/Food 80 GHz Milk, Juice Flush-mounted

antennas for CIP/SIP

| Installation and Engineering Best Practices

Even the most advanced Endress Hauser radar level transmitter will fail if installed
incorrectly. Proper engineering at the installation phase prevents 90% of field
measurement errors.

| 1. Nozzle Geometry

The nozzle height should be kept as short as possible. If the nozzle is too long, the
radar signal can reflect off the internal walls of the nozzle before it even enters the
tank, creating a "dead zone" or a large false signhal at the top of the range. For 80
GHz transmitters, the antenna should ideally be flush with or slightly protruding
from the nozzle.

| 2. Positioning and Clearance

Avoid the Center: Never install a radar transmitter in the exact center of a
cylindrical tank. This can lead to multiple reflections from the tank walls that
converge at the center, causing signal interference.
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The 1/6th Rule: A common rule of thumb is to install the sensor at 1/6th of the tank
diameter from the wall. This provides a balance between avoiding wall
interference and avoiding the center-point focal issues.

Obstruction Clearance: Ensure the "sighal cone" is clear of ladders, pipes, and
agitator blades. If an obstruction is unavoidable, most modern Radar Level Meters
feature "False Echo Suppression" software to map out and ignore these static
reflections.

| 3. Orientation

For solid materials, the angle of repose must be considered. In these cases, an
adjustable flange (aiming device) is often used to tilt the transmitter so the beam
is perpendicular to the slope of the material, maximizing the returned signal.

| Overcoming Common Measurement Challenges

| Foam and Turbulence

Foam can either absorb or reflect radar signals unpredictably. Thick, dense foam
(like shaving cream) is particularly difficult. In these instances, a lower frequency
(6 GHz) or a Guided Wave Radar (which uses a physical probe) is often more
reliable than a free-space radar.

| Condensation and Buildup
In many chemical processes, condensation forms on the antenna. While 80 GHz
lenses are often made of PTFE (Teflon) to shed droplets, heavy buildup can still

attenuate the signal. Air purging systems are a common accessory used to keep
the antenna face clean in dusty or condensing environments.
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The Role of Alternative Solutions: Welk Radar Level
Meters

While the Endress Hauser radar level transmitter is a high-quality option, many
industrial applications benefit from the flexibility and cost-effectiveness of Welk
Radar Level Meters. As a professional manufacturer, Welk provides radar solutions
that mirror the technical capabilities of top-tier brands, including:

80 GHz High-Frequency Radar: Providing the same narrow beam advantages for
complex geometries.

Customized OEM/ODM Services: For specialized tank designs where standard
off-the-shelf units may not fit.

Cost-Effective Scalability: Allowing facilities to implement high-accuracy digital
level measurement across a larger number of tanks without the premium brand
markup.

Welk instruments are engineered to meet the same rigorous standards required in
water treatment, chemical processing, and industrial automation, ensuring that
reliability is never compromised for cost.

| Frequently Asked Questions (FAQ)

Q: Can a radar level transmitter measure through a plastic tank roof?

A: Yes. Because plastic is non-conductive and has a low dielectric constant, radar
waves can pass through it. This allows for "tank-side" measurement where the
sensor is mounted outside a plastic IBC or storage tank, provided the material is
not metallic-lined.

Q: What is the minimum dielectric constant required for radar?

A: Most modern high-sensitivity radar transmitters can measure materials with a
dielectric constant (er) as low as 1.4. However, for values below 1.9, a Guided
Wave Radar or a very high-frequency free-space radar is recommended to ensure
signal stability.
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Q: How does temperature affect radar accuracy?

A: Unlike ultrasonic sensors, which are heavily affected by air temperature and
density, radar waves are electromagnetic and are virtually unaffected by the
temperature of the gas phase. This makes radar much more accurate in processes
with fluctuating temperatures or vacuum conditions.

Q: Is 80 GHz always better than 26 GHz?

A: Not necessarily. While 80 GHz offers a narrower beam and better resolution, 26
GHz or 6 GHz may be better for penetrating heavy foam, steam, or dust. The
choice depends entirely on the specific process environment.

| Conclusion

Selecting an Endress Hauser radar level transmitter or a comparable Radar Level
Meter from Welk requires a balanced understanding of microwave physics and
process engineering. By matching the frequency, antenna design, and installation
location to the specific characteristics of the medium, plant operators can achieve
maintenance-free, high-precision level monitoring. Whether the application
involves corrosive chemicals, volatile hydrocarbons, or simple water storage, radar
technology remains the gold standard for non-contact level measurement in the
modern B2B industrial sector.
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