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Radar Type Level
Transmitter Emerson

A practical guide to radar type level transmitter emerson, covering the reader
intent, the relationship to radar type level transmitter emerson, 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 automation, the ability to accurately measure
liquid and solid levels is critical for safety, inventory management, and process
efficiency. Among the various technologies available, radar-based measurement
has emerged as a gold standard due to its non-contact nature and resilience to
changing process conditions. When discussing high-end instrumentation, the radar
type level transmitter Emerson (specifically the Rosemount series) is often a
primary reference point for engineers.

However, selecting the right radar instrument requires a deep understanding of
measurement principles, application constraints, and the technical differences
between various radar architectures. This guide provides a factual overview of
radar technology, evaluates the Emerson portfolio, and offers practical selection
criteria for industrial professionals seeking reliable Radar Level Meters.

| 1. Fundamental Measurement Principles

Before selecting a specific transmitter, it is essential to understand how radar
technology interacts with the process medium. Radar level transmitters operate on
the "Time of Flight" (ToF) principle, measuring the time it takes for an
electromagnetic wave to travel from the sensor to the product surface and back.

| Pulse Radar vs. FMCW

There are two primary methods used in industrial radar transmitters:

Pulse Radar: The transmitter emits a short microwave pulse and measures the
time delay of the reflected echo. This technology is known for low power
consumption and is often used in simple storage applications.

FMCW (Frequency Modulated Continuous Wave): The transmitter emits a
continuous signal with a constantly changing frequency. The difference between
the transmitted frequency and the received frequency is proportional to the
distance. FMCW is generally more accurate and provides a better signal-to-noise
ratio, making it ideal for complex process tanks with turbulence or foam.
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|The Role of Dielectric Constant (Dk)

The reflectivity of the medium is determined by its dielectric constant
($\\epsilonr$). Materials with high dielectric constants, such as water ($\\epsilonr
\\approx 80%), reflect radar signals strongly. Hydrocarbons and oils often have low
dielectric constants ($\\epsilonr < 2.5%), which can make detection more
challenging, requiring more sensitive electronics or guided wave solutions.

| 2. Understanding the Emerson Radar Portfolio

Emerson, under its Rosemount brand, offers several "radar type level transmitter"
models tailored to specific industrial needs. Understanding these models helps in
benchmarking performance requirements for any industrial project.

| Rosemount 5408 Non-Contacting Radar

The 5408 series utilizes FMCW technology and is designed for ease of use and high
reliability. It is a two-wire transmitter that often features a 26 GHz or higher
frequency, providing a narrow beam angle that minimizes interference from
internal tank obstructions like agitators or ladders.

| Rosemount 5300 Guided Wave Radar (GWR)

While non-contacting radar is popular, the 5300 series represents the guided wave
approach. In this configuration, the microwave pulse travels along a probe (cable
or rod) directly into the medium. This is particularly effective for low-dielectric
liquids, interface measurement (e.g., oil over water), and applications with heavy
steam or foam that might scatter a non-contact signal.

| Rosemount 3300 and 5900 Series

The 3300 is a versatile GWR for general purpose applications, while the 5900
series is a high-precision radar designed specifically for bulk liquid storage tank
gauging, often used in custody transfer where sub-millimeter accuracy is required.
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| 3. Key Evaluation Criteria for Radar Selection

When evaluating a radar type level transmitter Emerson or a comparable solution
from Welk, engineers must consider several process-specific variables.

| Frequency Selection

6 GHz (C-band): Less affected by foam and heavy dust, but requires larger
antennas to maintain a focused beam.

26 GHz (K-band): A versatile middle ground, offering a smaller footprint and good
accuracy for most process vessels.

80 GHz (W-band): Features an extremely narrow beam and high resolution. It is
ideal for small tanks, avoiding nozzles, and measuring through plastic tank tops.

| Process Conditions

Temperature Can affect electronics and Use cooling extensions or
seal integrity. high-temp seals (> 200°C).

Pressure High pressure changes vapor GWR is often more stable in
space density. high-pressure steam.

Foam Absorbs or scatters radar Use low-frequency radar or
signals. Guided Wave Radar.

Turbulence Can cause signal loss due to Use FMCW technology with
surface scattering. advanced signal processing.

| 4. Installation Considerations and Best Practices

Even the most advanced Radar Level Meters will fail if installed incorrectly. To
ensure a reliable signal, follow these engineering guidelines:
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1. Nozzle Geometry: The nozzle height should be kept to a minimum. If the nozzle
is too long or narrow, it can create "ringing" or internal reflections that mask the
actual level signal.

2. Obstruction Clearance: Radar beams spread as they travel. Ensure the "beam
footprint" does not hit agitator blades, heating coils, or the tank wall. For a 26 GHz
radar with a 3-inch horn, the beam angle is typically around 10 degrees.

3. Stilling Wells and Bypass Chambers: In applications with heavy foam or extreme
turbulence, installing the radar inside a stilling well (a vertical pipe) can provide a
calm surface for measurement. This is common in the oil and gas industry.

4. Orientation: For non-contacting radar, the antenna should be mounted
perpendicular to the liquid surface. For solids, a swiveling flange may be necessary
to aim the radar at the angle of repose.

| 5. Limitations of Radar Technology

While highly versatile, radar is not a "one-size-fits-all" solution. Limitations include:

Vacuum Conditions: While radar works in a vacuum, the transition from vacuum to
high-pressure steam can change the speed of light in the vapor space, leading to
small measurement errors if not compensated.

Extremely Low Dielectrics: Materials with a dielectric constant below 1.4 may not
reflect enough energy for a non-contacting radar to detect. In these cases, Guided
Wave Radar is mandatory.

Heavy Coating: If the medium is highly viscous and coats the antenna or the GWR
probe, the signal may be attenuated or lost. Some modern transmitters include
"Signal Quality Metrics" to alert operators when cleaning is required.

6. Technical Comparison: Welk vs. Industry
Standards

Welk provides industrial-grade radar solutions that align with the performance
expectations of the Emerson/Rosemount ecosystem but are optimized for
cost-effectiveness and rapid customization.
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m Emerson Rosemount 5408 Welk 26GHz/80GHz Series

Technology FMCW FMCW / Pulse
Accuracy * 2 mm *2mmto £ 5 mm
Max Range Up to 40m Up to 30m - 70m (model
dependent)
Output 4-20mA HART, Foundation 4-20mA HART, R5485
Fieldbus Modbus
Customization Standard Options High (OEM/ODM available)

| 7. Frequently Asked Questions (FAQ)

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

A: Yes, high-frequency radar (especially 80 GHz) can often penetrate plastic or
fiberglass tank tops, allowing for measurement without cutting a hole in the vessel,
provided the material is non-conductive.

Q: What is the difference between a 2-wire and 4-wire radar?

A: A 2-wire transmitter receives power and transmits the signal over the same pair
of wires (loop-powered), which is standard for most PLC/DCS integrations. A 4-wire
transmitter has separate power and signal wires, typically used when higher power
is needed for heating elements or complex processing.

Q: How does steam affect the radar signal?

A: In most cases, radar is unaffected by steam because microwaves are not
absorbed by water vapor. However, at very high pressures, the density of the
steam can slightly slow down the radar signal, requiring a "vapor pressure
compensation" factor in the transmitter settings.

Welk Reference Guide 6



WELK REFERENCE GUIDE Radar Type Level Transmitter Emerson

| Conclusion

Whether you are specifying a radar type level transmitter Emerson for a critical
refinery application or seeking a robust, cost-effective solution from Welk for water
treatment, the principles remain the same. Success depends on matching the
frequency, mounting style, and signal processing capabilities to the specific
dielectric and physical properties of your process.

For those managing complex industrial automation projects, exploring the full
range of Radar Level Meters is the first step toward achieving maintenance-free,
high-precision level control. By adhering to strict installation standards and
understanding the physics of electromagnetic reflection, engineers can ensure
long-term operational reliability in even the most challenging environments.
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