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A practical guide to rs 045, covering the reader intent, the relationship to rs 045,
key evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.
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In the field of industrial automation, precise level measurement is a cornerstone of
operational efficiency and safety. The RS 045 represents a specific class of
high-frequency radar level transmitters, typically utilizing 80GHz Frequency
Modulated Continuous Wave (FMCW) technology. Designed to meet the rigorous
demands of both liquid and solid level monitoring, this instrument provides a
non-contact solution that overcomes many of the limitations inherent in traditional
ultrasonic or lower-frequency radar sensors.

For engineers and procurement specialists, understanding the technical nuances of
the RS 045 is essential for ensuring long-term reliability in applications ranging
from chemical storage to wastewater management. This guide provides a
comprehensive technical overview of the measurement principles, selection
criteria, and installation best practices for this technology.

| Measurement Principles of 80GHz FMCW Radar

The RS 045 operates on the principle of Frequency Modulated Continuous Wave
(FMCW) radar. Unlike pulse radar, which measures the time-of-flight of a single
microwave pulse, FMCW radar transmits a continuous signhal with a frequency that
increases linearly over time (a frequency sweep or "chirp").

| The FMCW Process

1. Signal Emission: The antenna emits a continuous microwave signal. The
frequency of this signal changes at a known rate.

2. Reflection: The signal travels to the surface of the medium (liquid or solid) and is
reflected back to the sensor.

3. Signal Reception: The sensor receives the reflected signal. Because the
transmitted frequency has continued to change during the signal's travel time,
there is a frequency difference between the transmitted and received signals.
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4. Frequency Analysis: This frequency difference (beat frequency) is directly
proportional to the distance between the sensor and the medium. Advanced digital
signal processing (DSP) algorithms convert this frequency shift into a precise
distance measurement.

| Advantages of the 80GHz Spectrum

The move to the 80GHz frequency band, as seen in the RS 045, offers significant
advantages over older 6GHz or 26GHz systems. The shorter wavelength allows for
a much smaller antenna size while producing a significantly narrower beam angle
(often as low as 3°). This narrow beam minimizes "false echoes" from tank
internals such as ladders, agitators, or heating coils, making it ideal for narrow
vessels or complex geometries.

| Key Features and Technical Specifications

The RS 045 is engineered for versatility. While specific configurations can vary
based on the manufacturer, the standard technical profile for this class of
instrument includes:

Measurement Range: Typically optimized for distances up to 45 meters (approx.
147 feet), though some variants in this series can extend further depending on the
dielectric constant of the medium.

Accuracy: High-frequency radar provides exceptional precision, often within x2mm
(0.078 inches).

Beam Angle: A narrow beam (typically 3° to 6°) ensures that the energy is
concentrated on the target surface rather than the vessel walls.

Process Temperature: Standard models handle -40°C to +80°C, with
high-temperature versions reaching up to +200°C or higher.

Process Pressure: Capable of operating from vacuum conditions up to 2.0 MPa (20
bar), depending on the flange and seal selection.

Output Signals: Standard 4-20mA with HART protocol, Modbus RS485, or Profibus
options for seamless integration into PLC and SCADA systems.
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For a detailed overview of available configurations and technical support,
engineers can visit the Main Page of the manufacturer’s site to review specific

model variations.

| Selection Criteria for Industrial Level Transmitters

Choosing the correct level measurement technology requires an evaluation of the
physical properties of the medium and the environmental conditions of the vessel.
The following table compares the RS 045 (80GHz Radar) with other common

technologies.

Measurement Type

Effect of Vapor/Dust
Effect of Vacuum

Accuracy

Installation

Maintenance

Ideal Medium

| When to Choose RS 045

RS 045 (80GHz

Radar)

Non-contact
(Microwave)

Negligible

None

Very High (£2mm)

Top-mounted

Low (no moving
parts)

Corrosives, solids,
liquids

Ultrasonic Sensors

Non-contact (Sound)

Significant

Cannot operate

Moderate (+0.25% of
range)

Top-mounted

Moderate (cleaning
of face)

Water, wastewater

Hydrostatic

Transmitters

Contact (Pressure)

None

None

High (£0.1% to
0.5%)

Bottom or
side-mounted

Moderate
(diaphragm cleaning)

Clean liquids in
vented tanks

The RS 045 is the preferred choice when the application involves heavy dust (such
as cement or flour silos), steam/vapor (in chemical reactors), or when the vessel
contains internal obstructions that would interfere with wider-beam sensors.



Rs 045

| Installation and Engineering Considerations

Proper installation is critical to the performance of any radar level meter. Even
with the narrow beam of the RS 045, certain geometric rules must be followed to
ensure signal integrity.

| 1. Mounting Position

The sensor should not be mounted in the center of a tank, especially if the tank
has a domed or parabolic top. This can cause multiple reflections that confuse the
signal processor. Conversely, it should not be mounted too close to the tank wall; a
minimum distance of 200mm to 500mm is generally recommended to avoid "skin
effect" interference.

| 2. Nozzle Design

The nozzle (the pipe section connecting the sensor to the tank) should be as short
as possible. If the nozzle is too long or has internal burrs/welding seams, it can
create significant noise. For the RS 045, the antenna should ideally extend slightly
past the bottom of the nozzle to ensure the beam clears the opening without
reflecting off the nozzle edges.

| 3. Obstruction Management

While the 3° beam angle is narrow, it is not a laser. Engineers should map the
"keep-out zone" of the radar beam. If an agitator or ladder falls within the beam'’s
path, the RS 045 features "False Echo Suppression" software. During
commissioning, the user can record the empty tank profile, allowing the software
to ignore static reflections from fixed internals.
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| 4. Aiming in Solids

When measuring solids (grains, powders, minerals), the material often forms a
conical shape (angle of repose). In these instances, using a swivel flange to aim
the RS 045 perpendicular to the slope of the material can significantly improve the
return signal strength.

|App|ication Scenarios in Process Industries

| Chemical and Petrochemical

In chemical storage, the RS 045 is valued for its ability to measure through
aggressive vapors. Since the microwave signal is largely unaffected by the gas
composition in the headspace, it provides a stable reading even when liquids are
boiling or off-gassing. Its non-contact nature also means that corrosive media do
not come into contact with the sensitive electronics, provided the correct wetted
materials (like PTFE or PFA) are selected for the antenna.

| Water and Wastewater Treatment

In large-scale water treatment plants, the RS 045 is used for monitoring levels in
open channels, wet wells, and sludge digesters. Unlike ultrasonic sensors, which
can fail if foam forms on the surface or if air temperatures fluctuate rapidly, the

80GHz radar remains accurate regardless of air density or surface turbulence.

| Food and Beverage

For silos containing flour, sugar, or grain, the RS 045 handles the high-dust
environment during filling cycles. The 80GHz frequency penetrates dust clouds that
would completely block an ultrasonic or optical sensor, ensuring that the plant
avoids overfills or dry-run conditions.
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| Limitations and Operational Constraints

While the RS 045 is a robust instrument, it is not universal. Users should be aware
of the following limitations:

Dielectric Constant (er): Radar relies on the reflection of microwaves. Materials
with a very low dielectric constant (such as certain liquefied gases or pure
hydrocarbons) may reflect very little energy. In these cases, a guided wave radar
or a specialized high-sensitivity RS 045 configuration may be required.

Heavy Foam: While light foam is transparent to radar, extremely dense, thick foam
(like shaving cream) can absorb the microwave signal rather than reflecting it. If
heavy foam is expected, testing or alternative technologies like hydrostatic
pressure should be considered.

Power Requirements: As a sophisticated electronic device, the RS 045 requires a
stable power supply. While 2-wire loop-powered models are common, high-speed
data transmission or heated antenna options may require a 4-wire power
configuration.

|Frequent|y Asked Questions (FAQs)

Q: Does the RS 045 require periodic recalibration?

A: No. Because radar is a time-of-flight or frequency-shift measurement based on
the speed of light, it does not "drift" like mechanical or pressure-based sensors.
Recalibration is typically only necessary if the vessel geometry changes or if
required by local regulatory standards.

Q: Can the RS 045 measure through a plastic tank lid?

A: Yes. Microwaves can penetrate non-conductive materials like plastic, fiberglass,
or glass. This allows the RS 045 to be mounted outside of a plastic tank, measuring
the level through the roof without any process penetration, which is ideal for highly
toxic or ultrapure liquids.

Q: What is the minimum distance the RS 045 can measure?
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A: Most 80GHz radars have a very small "dead zone" (the area directly below the
antenna where measurement is impossible), often less than 50mm. However, for
maximum accuracy, it is best to keep the high-level setpoint at least 100mm from
the antenna face.

Q: How does the RS 045 handle turbulence or waves?

A: The software includes damping functions that average the readings over a set
period (e.g., 1 to 60 seconds). This smooths out the fluctuations caused by surface
waves or splashing, providing a steady output for the control system.

For further technical documentation, installation manuals, or to request a quote for
the RS 045, please refer to the Main Page for comprehensive product support and
engineering resources.



