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Siemens Radar Level
Transmitter

A practical guide to siemens radar level transmitter, covering the reader intent, the
relationship to siemens radar level transmitter, key evaluation criteria, common
risks, and the information the intended project audience should confirm before
taking the next step.
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Main topic: Radar Level Meters
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In the landscape of industrial automation, precise level measurement is critical for
inventory management, process safety, and operational efficiency. The Siemens
radar level transmitter, specifically the SITRANS LR series, has long been a staple
in sectors ranging from water treatment to heavy chemical processing. As a
non-contact technology, radar offers significant advantages over mechanical or
contact-based systems, particularly in environments where maintenance access is
limited or the media is corrosive.

This guide examines the engineering principles behind these instruments, provides
a framework for selection, and outlines the practical considerations necessary for
successful deployment in complex industrial environments.

| Understanding Radar Level Measurement Principles

Before selecting a specific Siemens radar level transmitter, it is essential to
understand the two primary technologies employed in modern radar level meters:
Pulse Radar and Frequency Modulated Continuous Wave (FMCW).

| 1. Pulse Radar (Time of Flight)

Pulse radar transmitters emit a short microwave signal that travels to the product
surface, reflects, and returns to the sensor. The instrument measures the "Time of
Flight" (ToF). Since the speed of light is constant, the distance is calculated as
(Speed of Light x Time) / 2. This method is robust and energy-efficient, making it
suitable for many standard liquid applications.

|2. FMCW (Frequency Modulated Continuous Wave)

FMCW technology, found in higher-end models like the SITRANS LR500 series,
emits a continuous signal with a constantly changing frequency. The transmitter
compares the frequency of the reflected signal with the frequency currently being
emitted. The frequency difference is directly proportional to the distance. FMCW
provides superior signal-to-noise ratios, making it the preferred choice for
measuring solids, low-dielectric materials, or surfaces with heavy turbulence.
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Frequency Considerations: 6 GHz vs. 24 GHz vs. 80
GHz

6 GHz (C-Band): Useful for applications with heavy steam or foam, as the longer
wavelength can penetrate these obstacles more effectively.

24 GHz (K-Band): The industrial standard for many years, offering a balance
between beam focus and signal strength.

80 GHz (W-Band): The current state-of-the-art. Higher frequency allows for a much
narrower beam angle (as small as 3 degrees), which is critical for avoiding internal
tank obstructions and measuring through narrow nozzles.

Overview of the Siemens Radar Level Transmitter
Series

The Siemens portfolio is categorized by application complexity and media type.
When evaluating high-performance Radar Level Meters, engineers typically look at
the following SITRANS LR models:

| SITRANS LR100O Series (80 GHz)

These are compact, basic transmitters designed primarily for the water and
wastewater industry. They are often used in lift stations, open channels, and
simple storage tanks. Their 80 GHz frequency allows for a very small footprint and
easy installation in tight spaces.

| SITRANS LR250 (25 GHz)

This is a versatile transmitter for liquids and slurries in storage and process
vessels. It is available with various antenna types, including horn and encapsulated
antennas, making it adaptable to corrosive environments. It is frequently used in
the chemical and pharmaceutical industries.
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| SITRANS LR560 (78 GHz)

Designed specifically for solids, the LR560 is a 2-wire FMCW radar transmitter. Its
high frequency and narrow beam make it ideal for measuring powders or granules
in tall, narrow silos where dust and steep angles of repose often challenge other
sensors.

| Key Selection Criteria for Process Applications

Selecting the correct Siemens radar level transmitter requires a detailed analysis
of the process environment. Failure to account for these variables can lead to
signal loss or inaccurate readings.

| Dielectric Constant (er)

Radar waves reflect off the surface of the material. The strength of this reflection
depends on the dielectric constant of the media. Water (sr = 80) is an excellent
reflector, while hydrocarbons like oil (er = 2) are poor reflectors. For low-dielectric
materials, a high-sensitivity FMCW transmitter or a guided wave radar might be
required.

| Process Temperature and Pressure

Standard radar transmitters are often rated up to 80°C (176°F), but process-grade
models can handle extremes exceeding 200°C (392°F) or high-pressure
environments. Always verify that the flange or process connection matches the
vessel's pressure rating.

| Tank Geometry and Obstructions

Internal structures such as agitators, heating coils, and ladders can create "false
echoes." A narrow beam angle (80 GHz) is the most effective way to bypass these
obstacles. If a wider beam is used, the transmitter’s software must be capable of
"echo mapping" to ignore fixed reflections.
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| Technical Comparison and Selection Table

Technology Frequency Max Range Primary
Application

SITRANS LR110 Pulse 80 GHz 15 m (49 ft) Water/Wastewater,
Plastic Tanks

SITRANS LR250 Pulse 25 GHz 20 m (66 ft) Liquid
Chemicals,
Slurries

SITRANS LR460 FMCW 24 GHz 100 m (328 ft) Extreme Dust
Solids, Silos

SITRANS LR560 FMCW 78 GHz 100 m (328 ft) Cement, Grain,
Fly Ash

SITRANS LR120 Pulse 80 GHz 30 m (98 ft) Qutdoor Basins,
Large
Reservoirs

Installation Best Practices and Obstacle
Management

Even the most advanced Siemens radar level transmitter will underperform if
installed incorrectly. Proper positioning is the most cost-effective way to ensure
long-term reliability.

1. Nozzle Height and Diameter: The antenna should typically extend past the
bottom of the mounting nozzle to prevent signal interference from the nozzle edge.
For 80 GHz units, this is less critical due to the narrow beam, but still a best
practice.

2. Avoid the Center: Do not mount the transmitter in the exact center of a domed
tank. This can cause multiple reflections to converge at the sensor, leading to
erratic readings. Ideally, mount the sensor at 1/3 the radius of the tank.

3. Inflow Streams: Never install the transmitter directly above the product inlet.
The turbulence and falling material will interfere with the radar signal.
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4. Agitators and Mixers: If the tank has an agitator, the transmitter should be
mounted in a position where the beam does not hit the blades. If this is
unavoidable, use a transmitter with advanced false-echo suppression software to
filter out the moving blades.

| Limitations and Environmental Factors

While radar is highly versatile, it is not a "one-size-fits-all" solution. Engineers
should be aware of the following limitations:

Heavy Foam: Dense, thick foam (like shaving cream) can absorb radar signals
entirely. In these cases, a 6 GHz transmitter or a different technology, such as a
magnetic level gauge, may be more appropriate.

Vacuum Conditions: While radar works in a vacuum (unlike ultrasonic sensors), the
mechanical seals of the transmitter must be rated for vacuum service to prevent
air ingress or damage to the electronics.

Condensation and Buildup: On the antenna, heavy buildup of sticky or conductive
material can attenuate the signal. Many Siemens models offer "purging"
connections or PTFE-encapsulated antennas to mitigate this risk.

| Why Consider Specialized Alternatives?

While the Siemens radar level transmitter is a globally recognized standard, many
industrial projects benefit from exploring specialized manufacturers. For example,
Welk provides a comprehensive range of Radar Level Meters that offer comparable
accuracy and advanced 80 GHz technology with a focus on customization and
cost-effectiveness. For many OEM and ODM applications, having a direct line to the
manufacturer for technical support and hardware tailoring can be as valuable as
the brand name on the instrument.

| Frequently Asked Questions (FAQ)

Q: Can a radar level transmitter measure through a plastic tank wall?
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A: Yes, especially 80 GHz models. Because plastic has a low dielectric constant,
the radar signal can pass through the top of a plastic tank (like HDPE or PP),
allowing for non-invasive measurement from the outside.

Q: What is the difference between Guided Wave Radar (GWR) and Non-Contact
Radar?

A: Non-contact radar sends waves through the air. GWR uses a physical probe (rod
or cable) to guide the signal. GWR is better for extremely low dielectric liquids and
applications with heavy foam or turbulence, but it is a contact-based technology.

Q: Does dust affect the accuracy of a Siemens radar level transmitter?

A: Generally, no. Radar waves are not significantly affected by air density or dust
particles, which is why 78-80 GHz radar is the preferred choice for grain silos and
cement plants where ultrasonic sensors would fail.

Q: How often does a radar level transmitter need calibration?

A: Radar is a solid-state technology with no moving parts. Once calibrated during
commissioning, it typically does not drift. Annual verification is recommended for
safety-critical or high-accuracy custody transfer applications.

By carefully matching the transmitter frequency and model to the specific
dielectric and physical properties of the media, engineers can ensure that their
Siemens radar level transmitter provides maintenance-free service for years to
come.

Welk Reference Guide 7



