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Emerson Radar Level
Transmitter

A practical guide to emerson radar level transmitter, covering the reader intent,
the relationship to emerson 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 realm of industrial process control, accurate level measurement is critical for
operational safety, inventory management, and process efficiency. Among the
various technologies available, radar-based systems have emerged as the
preferred solution for challenging environments. The emerson radar level
transmitter, primarily marketed under the Rosemount brand, represents a
significant portion of the global installed base. This guide provides an
engineering-focused overview of radar technology, evaluates the Emerson
portfolio, and offers practical advice for selecting and installing Radar Level Meters
in diverse industrial settings.

Understanding the Technology: How Radar
Transmitters Work

Before selecting a specific instrument, it is essential to understand the underlying
physics of radar level measurement. Radar transmitters operate by emitting
electromagnetic waves (microwaves) toward the surface of a product. These
waves reflect off the surface and return to the sensor. The transmitter then
calculates the distance based on the time it takes for the signal to travel.

There are two primary methods used in modern industrial radar transmitters:

1. Time Domain Reflectometry (TDR) / Guided Wave
Radar (GWR)

Guided Wave Radar uses a physical probe (cable or rod) to guide the microwave
pulse from the transmitter to the media. When the pulse hits the surface of the
liguid or solid, the change in the dielectric constant causes a reflection. This
technology is highly efficient for low-dielectric fluids and applications with heavy
foam or turbulent surfaces, as the probe concentrates the signal.
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|2. Frequency Modulated Continuous Wave (FMCW)

Non-contact radar systems often utilize FMCW technology. Instead of a single
pulse, the transmitter emits a continuous signal with a constantly changing
frequency. The difference in frequency between the emitted and received signal is
proportional to the distance. FMCW provides superior accuracy and sighal-to-noise
ratios compared to older pulse-radar systems, making it ideal for high-precision
requirements.

| The Emerson Radar Level Transmitter Portfolio

Emerson offers a comprehensive range of radar transmitters designed to meet
different process demands. Understanding the distinctions between these models
is the first step in successful integration.

| Rosemount 5408 Non-Contacting Radar

The Rosemount 5408 is a high-performance non-contacting transmitter utilizing 80
GHz FMCW technology. The 80 GHz frequency allows for a very narrow beam
angle, which is crucial for avoiding internal obstructions like agitators or heating
coils. It is designed for ease of use with a software-driven setup wizard and is
widely used in chemical and oil and gas storage tanks.

| Rosemount 5300 Guided Wave Radar

The 5300 series is the flagship GWR model, engineered for challenging applications
such as high-pressure boilers or low-dielectric hydrocarbons. It features "Direct
Switch Technology," which provides a stronger signal than traditional GWR,
allowing it to measure levels even in the presence of coating or heavy steam.
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| Rosemount 3300 Guided Wave Radar

For more standard applications, the 3300 series offers a cost-effective GWR
solution. It is typically used in water treatment, basic chemical storage, and
small-to-medium vessels where extreme temperatures or pressures are not
present.

| Rosemount 5900S Radar Level Gauge
Designed specifically for high-precision custody transfer, the 5900S offers accuracy
within £0.5 mm. It is commonly found in large-scale bulk liquid storage terminals

where even a small measurement error can result in significant financial
discrepancies.

|Key Evaluation Criteria for Industrial Applications

Selecting the right Radar Level Meters requires a detailed analysis of the process
conditions. The following table summarizes the primary selection factors for
Emerson radar transmitters.

| Selection Comparison Table
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Rosemount Rosemount Rosemount Rosemount
5408 5300 3300 5900S
Technology 80 GHz FMCW Guided Wave Guided Wave 10 GHz FMCW
Radar Radar
Measurement Upto40m Upto 50 m Upto 23 m Upto 50 m
Range
Accuracy +2 mm +3 mm +5 mm +0.5 mm
Operating Temp -60°C to -196°C to -40°C to -40°C to
+250°C +450°C +150°C +100°C
Operating Vacuum to 100 Vacuum to 345 Vacuum to 40 Vacuum to 2
Pressure bar bar bar bar
Best Use Case Narrow tanks, High Water, light Custody
solids pressure/temp chemicals transfer

| Installation Best Practices and Considerations

The performance of an emerson radar level transmitter is heavily dependent on
proper installation. Even the most advanced sensor will fail if the signal path is
obstructed or the mounting position is incorrect.

| 1. Nozzle Geometry

For non-contact radar, the nozzle height and diameter are critical. The nozzle
should be as short as possible to prevent the signal from reflecting off the nozzle
walls before reaching the tank. If a tall nozzle is unavoidable, an antenna
extension or a specific horn antenna may be required.

| 2. Obstruction Avoidance

Radar signals spread out in a cone. Engineers must ensure that this "beam" does
not intersect with tank internals such as ladders, pipes, or agitator blades. Using
high-frequency (80 GHz) transmitters like the 5408 helps minimize this risk due to
their narrower beam angles (typically 3° to 6°).
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| 3. Mounting Location

Transmitters should never be mounted in the center of a tank, as this can lead to
multiple reflections from the tank walls that interfere with the primary signal.
Conversely, mounting too close to the wall can cause signal attenuation. The ideal
position is usually 1/4 to 1/6 of the tank diameter from the wall.

| 4. Dead Zone Management

Every radar transmitter has a "dead zone" (or upper blocking distance) near the
antenna where measurements are not possible. This must be accounted for during
the design phase to prevent overfilling or sensor damage.

| Limitations and Troubleshooting

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

Dielectric Constant (er): The strength of the reflected signal depends on the
dielectric constant of the media. Materials with very low €r (like liquid nitrogen or
certain dry solids) reflect very little energy, making them difficult to measure with
non-contact radar. In these cases, GWR is often the better choice.

Foam and Turbulence: Heavy, dense foam can absorb radar signals, leading to
signal loss. While FMCW and GWR handle light foam well, extremely thick aqueous
foam may require a different technology, such as a magnetic level gauge or a
hydrostatic transmitter.

Condensation and Coating: If the process media tends to coat the antenna or
probe, signal degradation will occur. Emerson's "Signal Quality Metrics" in newer
models can alert maintenance teams when coating reaches a level that threatens
measurement integrity.
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| Frequently Asked Questions (FAQs)

Q: Can an emerson radar level transmitter be used for solids?

A: Yes, models like the Rosemount 5408 are specifically designed to handle the
uneven surfaces and low dielectric constants of solids like plastic pellets, grain, or
cement. However, the beam angle and dust penetration capabilities must be
carefully matched to the silo dimensions.

Q: What is the maintenance requirement for these transmitters?

A: Radar transmitters are generally low-maintenance because they have no
moving parts. The primary maintenance task is checking for buildup on the
antenna or probe and ensuring the cable entries remain sealed against moisture.

Q: How does 80 GHz compare to 26 GHz radar?

A: 80 GHz radar offers a much narrower beam and better resolution, allowing it to
see past internal tank obstructions more effectively. 26 GHz is still useful for
applications with heavy condensation or where a wider beam is needed to average
out a very turbulent surface.

Q: Is Guided Wave Radar better than Non-Contact Radar?

A: Neither is inherently "better." GWR is superior for low-dielectric liquids and
interface measurement (e.g., oil over water), while non-contact radar is preferred
for corrosive or hygienic applications where the sensor should not touch the
media.

Welk Reference Guide 7



WELK REFERENCE GUIDE Emerson Radar Level Transmitter

| Conclusion

The selection of an emerson radar level transmitter should be based on a thorough
understanding of the process environment, including temperature, pressure, and
the physical properties of the media. By following established engineering
principles and installation guidelines, these instruments provide exceptionally
reliable data for industrial automation. For those exploring a wider range of
options, comparing these systems with other high-quality Radar Level Meters
ensures that the chosen solution meets both the technical requirements and the
budgetary constraints of the project.
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