WELK | REFERENCE GUIDE

Emerson 5408 Radar Level
Transmitter

A practical guide to emerson 5408 radar level transmitter, covering the reader
intent, the relationship to emerson 5408 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 landscape of industrial automation, precise liquid and solid level
measurement is critical for operational safety, inventory management, and
process efficiency. Among the various technologies available, non-contacting radar
has emerged as a gold standard for challenging environments. The emerson 5408
radar level transmitter represents a significant advancement in this category,
utilizing Frequency Modulated Continuous Wave (FMCW) technology to provide
high-accuracy data in complex process conditions.

This guide explores the underlying measurement principles of Radar Level Meters,
the specific technical capabilities of the Emerson 5408, and the practical
considerations engineers must address when selecting and installing these
instruments.

| 1. Principles of Radar Level Measurement

Before evaluating specific hardware like the emerson 5408 radar level transmitter,
it is essential to understand how radar technology interacts with process media.
Industrial radar meters generally fall into two categories: Pulse Radar and
Frequency Modulated Continuous Wave (FMCW) Radar.

| Pulse Radar vs. FMCW

Traditional pulse radar instruments emit a short microwave signal and measure
the "time of flight" (the time it takes for the pulse to hit the surface and return).
While effective, pulse radar can struggle with signal noise and lower-reflectivity
surfaces.

In contrast, FMCW technology—the foundation of the Emerson 5408—transmits a
continuous signal where the frequency changes over time (a frequency sweep).
The transmitter compares the frequency of the reflected signal with the frequency
of the signal being transmitted at that exact moment. The difference between
these frequencies is directly proportional to the distance to the product surface.

Key Advantages of FMCW:

Higher Sensitivity: FMCW collects more energy from the reflected signal than pulse
radar, allowing it to detect surfaces with low dielectric constants or in the presence
of turbulence.
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Better Accuracy: The frequency-based measurement allows for finer resolution,
often reaching accuracies of £2 mm (0.08 in.) or better.

Signal Reliability: It is less susceptible to interference from internal tank
obstructions like agitators or ladders.

2. Features of the Emerson 5408 Radar Level
Transmitter

The Emerson 5408 is designed to meet the rigorous demands of the chemical, oil
and gas, and power industries. It is built on a platform that emphasizes ease of use
and functional safety.

| Two-Wire FMCW Technology

The 5408 was one of the first transmitters to bring high-performance FMCW
technology to a 2-wire (loop-powered) configuration. This simplifies wiring and
reduces installation costs compared to older 4-wire systems that required separate
power lines.

| Functional Safety (SIL 2/3)

For processes involving hazardous materials, safety is paramount. The emerson
5408 radar level transmitter is often deployed in Safety Instrumented Systems
(SIS). It is certified for SIL 2 applications according to IEC 61508, and it can support
SIL 3 requirements in a redundant configuration. A unique feature is its ability to
perform remote proof-testing, allowing operators to verify the device's
functionality without removing it from the tank or changing the liquid level.

| Advanced Diagnostics

The instrument includes "Signal Quality Metrics," which provide real-time data on
the strength of the surface echo relative to the noise floor. This allows
maintenance teams to predict potential issues—such as heavy coating on the
antenna—before the measurement fails entirely.
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| 3. Technical Specifications and Selection Table

When comparing Radar Level Meters, engineers should evaluate the 5408 against
standard industrial requirements. Below is a selection reference based on typical
5408 configurations.

Measurement Range Up to 40 meters (131 ft)

Accuracy +2 mm (0.08 in.)

Operating Temperature -60°C to +250°C (-76°F to +482°F)
Operating Pressure Full vacuum to 100 bar (1450 psi)
Frequency ~26 GHz (K-band)

Communication 4-20 mA/HART, Foundation Fieldbus
Housing Materials Aluminum or Stainless Steel

Wetted Materials 316L Stainless Steel, PTFE, Alloy C-276

| 4. Installation Considerations

Correct installation is the most influential factor in the performance of any radar
level transmitter. Even a high-end device like the emerson 5408 radar level
transmitter can provide inaccurate data if physical constraints are ignored.

| Nozzle Geometry

The antenna should be positioned so that the radar beam has a clear path to the
product surface.
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Nozzle Height: The nozzle should be as short as possible. If the nozzle is too long,
the radar signal may reflect off the internal walls of the nozzle, creating a "ringing"
effect that masks the true level at the top of the tank.

Nozzle Diameter: Ensure the antenna fits through the nozzle without touching the
sides. For the 5408, various antenna sizes (2-inch to 4-inch) are available to match
standard flange sizes.

| Positioning and Obstructions

Avoid the Center: Do not install the transmitter in the exact center of a domed-roof
tank, as this can cause multiple reflections that confuse the sensor.

Obstruction Clearance: Maintain a clear "cone" for the radar beam. Keep the beam
away from fill streams, agitator blades, and internal heating coils. If an obstruction
is unavoidable, the 5408's software can often "mask" or ignore these static echoes
through false echo suppression.

Distance from Wall: To prevent interference from the tank wall, the transmitter
should typically be installed at a distance of 1/6th of the tank diameter from the
wall.

|Dead Zones (Blocking Distance)

Every radar meter has a minimum distance (dead zone) near the antenna where
measurements are not possible. For the 5408, this is typically very small (around 0
to 200 mm depending on the antenna type), but it must be accounted for to
prevent overfilling.

| 5. Application Scenarios
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| Corrosive Chemical Storage

Using PTFE-shrouded antennas, the emerson 5408 radar level transmitter is highly
effective in measuring acids and bases. Because it is non-contacting, the sensitive
electronics are isolated from the process media, extending the lifespan of the
instrument compared to hydrostatic or contact-based sensors.

| Tall Silos and Large Tanks

With a range of 40 meters, the 5408 is suitable for large oil storage tanks and tall
grain or powder silos. The 26 GHz frequency provides a focused beam, which is
essential in tall, narrow vessels to avoid wall interference.

| High-Turbulence Reactors

In tanks with active mixing or boiling liquids, the surface is often uneven. The
FMCW technology in the 5408 provides a more stable average level reading than
pulse-based Radar Level Meters, which might lose the signal in the "chaos" of the
surface turbulence.

| 6. Limitations and Challenges

While advanced, the emerson 5408 radar level transmitter is not a universal
solution for every process. Engineers must be aware of the following limitations:

1. Dielectric Constant (DK): Radar relies on the reflectivity of the medium.
Materials with a very low dielectric constant (e.g., certain liquefied gases or dry
powders) reflect very little energy. While FMCW handles low DK better than pulse
radar, a stilling well may be required for extremely low-reflectivity fluids.

2. Heavy Foam: Dense, thick foam can absorb the radar signal entirely, preventing
it from reaching the liquid surface. If the foam is light and airy, the radar may see
through it; if it is conductive and thick, the radar may measure the top of the foam
instead of the liquid.
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3. Extreme Dust: In solid applications, heavy dust during a pneumatic filling
process can attenuate the signal. Choosing the correct antenna (such as a
parabolic antenna) can help mitigate this.

| 7. Frequently Asked Questions (FAQ)

Q: Can the Emerson 5408 measure both liquids and solids?

A: Yes, the 5408 is versatile and can be configured for both liquid and solid
applications, though antenna selection should be optimized for the specific
material type.

Q: What is the benefit of the "Power of Two" desigh mentioned in Emerson
literature?

A: This refers to the dual-core processor architecture. One processor is dedicated
to the radar signal processing, while the other handles the user interface and
diagnostics. This ensures the measurement remains fast and responsive even
when the device is performing complex self-checks.

Q: How does temperature affect the radar measurement?

A: Unlike ultrasonic sensors, radar sighals are virtually unaffected by changes in air
temperature, pressure, or vapor composition. However, the physical temperature
of the tank must not exceed the transmitter's rated limits (up to 250°C) to protect
the antenna seals.

Q: Is it possible to replace an old Rosemount 5402 with a 54087

A: Yes, the 5408 is designed to be a functional upgrade for older models. It often
fits the same process connections and uses similar HART commands, making the
transition relatively seamless.
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| 8. Conclusion

The emerson 5408 radar level transmitter stands as a robust example of modern
FMCW radar technology. By offering high sensitivity, simplified 2-wire installation,
and rigorous safety certifications, it addresses the core needs of industrial process
control. However, successful implementation requires a deep understanding of the
vessel's internal geometry and the dielectric properties of the media. When
properly specified and installed, these Radar Level Meters provide a reliable,
maintenance-free solution that enhances both safety and productivity in the
modern plant.
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