WELK | REFERENCE GUIDE

Radar Level Transmitter
Emerson

A practical guide to radar level transmitter emerson, covering the reader intent,
the relationship to radar 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 landscape of industrial process automation, precise level measurement is
critical for operational safety, inventory management, and process efficiency.
Among the various technologies available, radar-based systems have emerged as
the gold standard for challenging environments. When discussing
high-performance instrumentation, the radar level transmitter Emerson
(specifically the Rosemount series) is often cited as a benchmark for reliability.
This guide provides a technical deep dive into radar measurement principles,
evaluates the specific capabilities of Emerson’s radar portfolio, and offers practical
engineering advice for selecting and installing Radar Level Meters in industrial
settings.

| 1. Principles of Radar Level Measurement

Before selecting a specific model, it is essential to understand the physics
governing radar technology. Radar level transmitters operate on the principle of
"Time of Flight" (ToF). The device emits electromagnetic waves—typically in the
microwave spectrum—which travel at the speed of light, reflect off the surface of
the process medium, and return to the sensor.

| Pulse Radar vs. FMCW

There are two primary methods used to process these signals:

Pulse Radar: The transmitter sends out a short microwave pulse and measures the
time it takes for the pulse to travel to the surface and back. While effective for
many applications, pulse radar can struggle with low-dielectric media or turbulent
surfaces due to signal-to-noise limitations.

Frequency Modulated Continuous Wave (FMCW): This is the technology utilized in
modern high-end units like the Rosemount 5408. Instead of a pulse, the transmitter
emits a continuous signal with a constantly changing frequency. The distance is
calculated by measuring the frequency difference between the emitted and
received signals. FMCW provides significantly higher accuracy and a stronger
signal-to-noise ratio, making it ideal for environments with foam, vapor, or heavy
agitation.
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|The Role of Dielectric Constant (sr)

The reflectivity of a liquid or solid is determined by its dielectric constant. Materials
with high dielectric constants (e.g., water, er = 80) reflect radar signals strongly.
Hydrocarbons and oils often have low dielectric constants (er < 2.0), which require
more sensitive electronics and sophisticated signal processing to detect reliably.

2. Evaluating the Radar Level Transmitter Emerson
Portfolio

Emerson’s Rosemount brand offers several tiers of radar technology designed to
meet different process requirements. Understanding these distinctions is vital for
engineering specifications.

| Rosemount 5408: Non-Contacting 80 GHz FMCW

The Rosemount 5408 represents the modern standard for non-contacting radar. By
utilizing an 80 GHz high-frequency signal, it achieves a narrow beam angle, which
minimizes interference from internal tank structures like ladders, agitators, or
heating coils. This model is frequently specified for its ease of use and advanced
diagnostics, such as the "Signal Quality Metrics," which alert operators if the lens is
becoming coated or if the signal is weakening.

| Rosemount 5300: Guided Wave Radar (GWR)

Unlike non-contacting units, the 5300 series uses a probe (waveguide) that
extends into the medium. The radar pulse travels along this probe. This is
particularly effective for low-dielectric liquids, interfaces (e.qg., oil over water), and
applications with extreme turbulence or heavy foam that would scatter a
non-contacting signal.
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| Rosemount 3408: Optimized for Water and Solids

For less demanding applications or general-purpose water treatment, the 3408
offers a cost-effective alternative while maintaining the benefits of 80 GHz FMCW
technology. It is often used in chemical storage tanks and wastewater sumps
where extreme pressure or temperature is not a factor.

| 3. Frequency Considerations: 6 GHz to 80 GHz

One of the most critical decisions in radar selection is the operating frequency. In
the past, 6 GHz and 24 GHz were standard, but 80 GHz has become the preferred
choice for most new installations.

6 GHz (C-Band): Best for applications with heavy steam or condensation, as the
longer wavelength can penetrate vapors more effectively. However, it requires
very large antennas to maintain a narrow beam.

24 GHz (K-Band): A versatile mid-range frequency suitable for many process
vessels, though it can be sensitive to nozzle interference.

80 GHz (W-Band): Offers the narrowest beam angle (down to 3 degrees). This allow
for installation in small nozzles and prevents "false echoes" from tank walls or
obstructions. It also provides better resolution for measuring close to the bottom of
the tank.

| 4. Selection Criteria and Comparison Table

When choosing between a specialized radar level transmitter Emerson or a
versatile industrial solution, engineers should use the following matrix to narrow
down the technology.
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Non-Contacting Guided Wave Ultrasonic Sensors
Radar (80 GHz) Radar (GWR)
Best Use Case Corrosive liquids, tall Interface, low Water/Wastewater
silos dielectric (Open)
Accuracy 1 mmto £2 mm +2 mm 5 mmto £10 mm
Max Range Up to 120m Up to 50m Up to 15m
Pressure Limit High (Up to 160 bar) Very High (Up to 345 Low (Atmospheric)
bar)
Temp Limit -60°C to +250°C -196°C to +450°C -40°C to +80°C
Maintenance Extremely Low Moderate (Probe Moderate
cleaning) (Transducer face)

| 5. Installation Best Practices

Even the most advanced Radar Level Meters will fail if installed incorrectly. Follow
these engineering guidelines to ensure signal integrity:

| Nozzle Configuration

Nozzle Height: The nozzle should be as short as possible. If the nozzle is too long,
the radar signal may reflect off the internal weld seams, creating a "near-zone"
interference.

Nozzle Diameter: For 80 GHz units, a 50 mm (2 inch) or 80 mm (3 inch) nozzle is
typical. Ensure the antenna extends slightly past the nozzle bottom to prevent
signal ringing.

| Positioning
Wall Distance: Do not install the transmitter too close to the tank wall. A general

rule is to maintain a distance of at least 1/10th of the tank height from the wall to
avoid side-lobe interference.

Welk Reference Guide 5



WELK REFERENCE GUIDE Radar Level Transmitter Emerson

Avoid Obstructions: Ensure the signal path is clear of agitator blades, baffles, and
fill streams. If an obstruction is unavoidable, use the "False Echo Suppression" or
"Threshold Masking" features in the device software to ignore the static reflection.

| Orientation

For non-contacting radar, the transmitter must be mounted perfectly vertical
(perpendicular to the liquid surface). A tilt of even 2-3 degrees can significantly
reduce the returned signal strength, especially on calm liquid surfaces which act
like a mirror.

| 6. Handling Process Challenges

| Foam and Turbulence

Heavy foam can absorb radar signals. In such cases, a Guided Wave Radar (GWR)
is often superior because the probe concentrates the energy. If using a
non-contacting radar, selecting a lower frequency (like 24 GHz) or a larger antenna
can help penetrate light foam.

| Vapor and Condensation

High-pressure steam can change the dielectric constant of the air space, slightly
affecting the speed of the radar wave and causing a small measurement error
(typically <1%). Some Emerson models include "Vapor Compensation" using a
reference reflector to maintain accuracy in high-pressure boilers.

| Dust in Solids Measurement
In grain or cement silos, dust can attenuate the signal. 80 GHz radar is particularly

effective here because its high frequency allows it to reflect off the uneven slopes
of solid materials more effectively than lower frequencies.
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| 7. Maintenance and Troubleshooting

Modern radar transmitters are essentially maintenance-free because they have no
moving parts. However, the following issues may arise:

1. Antenna Coating: If the process medium is sticky, it may build up on the
antenna. While many 80 GHz units can "see through" thin coatings, heavy buildup
will eventually cause a "High Level" error or loss of signal. Use a PTFE-faced lens or
a purging connection to keep the antenna clean.

2. Loss of Echo: This usually occurs due to extreme turbulence or the liquid surface
dropping below the range of the sensor. Check the "Echo Curve" via the device's
HART or Foundation Fieldbus interface to diagnose the signal strength.

3. Inaccurate Readings at Tank Bottom: This is often caused by the signal
reflecting off the tank bottom rather than a thin layer of liquid. Adjusting the "Low
Level Cutoff" or using a localized mapping of the tank bottom can resolve this.

| 8. Frequently Asked Questions (FAQ)

Q: Can | use a radar level transmitter for interface measurement?

A: Yes, but Guided Wave Radar (GWR) is preferred. The signal reflects off the
upper liquid (e.g., oil) and a portion continues through to reflect off the lower liquid
(e.g., water). The upper liquid must have a lower dielectric constant than the lower
liquid.

Q: Is 80 GHz always better than 24 GHz?

A: For 90% of applications, yes. The smaller antenna and narrower beam make
installation much easier. However, 24 GHz may still be preferred in applications
with extremely heavy condensation or very thick foam where the shorter
wavelength of 80 GHz might be scattered.

Q: Do | need to calibrate the radar transmitter frequently?
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A: No. Radar is a digital measurement based on the speed of light and internal
guartz oscillators, which are extremely stable. Unlike hydrostatic pressure
transmitters, radar does not suffer from "drift" and typically only requires a
verification check once a year.

Q: How does the dielectric constant affect the measurement?

A: It affects the strength of the reflection. If the dielectric constant is very low (e.g.,
liquefied gas), the signal may be weak. In these cases, a GWR or a larger horn
antenna is required to capture enough energy for a reliable reading.

| Conclusion

Selecting a radar level transmitter Emerson or a comparable high-performance
system requires a thorough understanding of the process environment and the
specific strengths of different radar frequencies. By prioritizing 80 GHz FMCW
technology for non-contacting needs and GWR for complex interfaces, engineers
can ensure long-term reliability and accuracy. For those looking to explore a wide
range of industrial-grade Radar Level Meters, focusing on robust signal processing
and appropriate antenna selection remains the most effective path to successful
process automation.
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