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Emerson 3408 Radar Level
Transmitter

A practical guide to emerson 3408 radar level transmitter, covering the reader
intent, the relationship to emerson 3408 radar level transmitter, 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 landscape of industrial automation, precise level measurement is a
cornerstone of operational efficiency, safety, and inventory management. Among
the various technologies available, non-contacting radar has emerged as a
preferred solution for many challenging environments. The Emerson 3408 Radar
Level Transmitter represents a specific advancement in this field, utilizing
high-frequency technology to address common process industry hurdles. This
guide explores the fundamental principles of radar measurement, the technical
specifications of the 3408 series, and the practical considerations for selecting and
installing Radar Level Meters in diverse industrial applications.

| Understanding Radar Level Measurement Principles

Before evaluating specific hardware like the Emerson 3408, it is essential to
understand the physics governing radar level measurement. Radar transmitters
generally fall into two categories: Guided Wave Radar (GWR) and Non-Contacting
Radar. The 3408 is a non-contacting device, meaning it emits electromagnetic
pulses or waves through the air (or vapor space) toward the surface of the
material being measured.

|Frequency Modulated Continuous Wave (FMCW)

The Emerson 3408 utilizes Frequency Modulated Continuous Wave (FMCW)
technology. Unlike older pulse-based radar systems that measure the time of flight
for a single microwave burst, FMCW transmitters emit a continuous signal with a
constantly changing frequency.

1. Signal Emission: The transmitter sends a signal that sweeps across a frequency
band (e.g., around 80 GHz).

2. Reflection: The signal hits the liquid or solid surface and reflects back to the
sensor.

3. Frequency Difference: Because the transmitter is still sweeping the frequency
while the signal is traveling, there is a measurable difference between the
frequency currently being emitted and the frequency of the reflected signal
received.
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4. Distance Calculation: This frequency shift is directly proportional to the distance.
FMCW provides a higher signal-to-noise ratio and better resolution compared to
traditional pulse radar, making it particularly effective in tanks with internal
obstructions or turbulent surfaces.

| The Significance of 80 GHz Technology

The 3408 operates at a high frequency of 80 GHz. In radar engineering, higher
frequency equates to shorter wavelengths, which allows for a narrower beam
angle. A narrow beam (often as small as 3 to 6 degrees depending on the antenna
size) is crucial for avoiding "false echoes" from tank walls, agitators, or heating
coils. This makes the 3408 suitable for small vessels or tanks with complex internal
geometries where lower frequency radars (like 6 GHz or 26 GHz) might struggle.

Technical Features of the Emerson 3408 Radar Level
Transmitter

The Emerson 3408 is designed as a versatile, user-friendly transmitter for the
chemical, water treatment, and food and beverage industries. Its designh focuses
on simplifying the transition from legacy technologies (such as ultrasonic or
hydrostatic) to high-performance radar.

| Key Capabilities

Smart Diagnostics: The device includes built-in diagnhostics that monitor the health
of the transmitter and the quality of the signal. This includes "Signal Quality
Metrics" which can alert operators if foam or heavy turbulence is degrading the
measurement reliability.

Bluetooth Connectivity: Modern industrial instruments are increasingly moving
toward wireless configuration. The 3408 allows technicians to commission and
troubleshoot the device via Bluetooth from a safe distance, reducing the need for
climbing tanks or opening enclosures in hazardous areas.
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High Dynamic Range: This allows the sensor to detect weak reflections from
materials with a low dielectric constant ($er$), such as oils or plastic pellets, while
still managing strong reflections from water-based liquids.

| Selection Criteria and Technical Specifications

When specifying a radar level meter, engineers must match the instrument's
capabilities to the process conditions. Below is a summary of the typical
performance parameters for the Emerson 3408 radar level transmitter.

| Selection Table: Technical Parameters

m Specification (Metric) Specification (Imperial)

Measurement Range Up to 30 meters Up to 98 feet
Accuracy + 2 mm + 0.08 inches
Operating Frequency 77 - 81 GHz 77 - 81 GHz
Beam Angle 3° to 6° (depending on 3¢ to 6°
antenna)
Process Temperature -40°C to +150°C -40°F to +302°F
Process Pressure -1 to 25 bar -14.5 to 362 psi
Communication 4-20 mA HART, Bluetooth 4-20 mA HART, Bluetooth
Minimum Dielectric 1.2 1.2
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| Dielectric Constant Considerations

The dielectric constant ($er$) of the medium is a critical factor in radar selection.
Water has a high $er$ (~80), reflecting radar waves very efficiently. Hydrocarbons
and solvents have low $er$ values (often between 1.4 and 5.0). While the 80 GHz
FMCW technology of the 3408 is highly sensitive, applications involving extremely
low dielectric fluids in turbulent conditions may require a guided wave radar or a
larger antenna to ensure signal stability.

| Installation Guidelines for Radar Level Meters

Proper installation is the most significant factor in the long-term reliability of a
radar level transmitter. Even a high-performance device like the Emerson 3408 can
fail if physical obstructions or vapor conditions are not accounted for.

| Nozzle Geometry

The nozzle (the pipe section where the transmitter is mounted) should be as short
and wide as possible.

Nozzle Height: The antenna should ideally extend slightly below the bottom of the
nozzle to prevent the signal from reflecting off the nozzle edges (ringing).

Nozzle Diameter: While 80 GHz radar allows for smaller nozzles (as small as 1 inch
or 25 mm), larger nozzles generally provide a cleaner signal path.

| Positioning and Clearance

1. Distance from Wall: The transmitter should not be mounted too close to the tank
wall. A general rule is to maintain a distance of at least 200 mm (8 inches) from
the wall to avoid interference from side-lobe reflections.

2. Avoiding Obstructions: Ensure the radar beam path is clear of ladders, pipes,
and agitator blades. Because the 3408 has a narrow beam, it is easier to find a
"clear window" in crowded tanks than with lower-frequency models.
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3. Inlet Interference: Never mount the transmitter directly above the tank's filling
inlet. The falling stream of liquid will reflect the radar signal and cause erratic level
readings.

| Environmental Protection

In outdoor installations, a sunshade is recommended to prevent extreme
temperature fluctuations from affecting the electronics. Furthermore, in
applications involving condensation (such as water tanks), ensure the antenna face
is made of a non-stick material like PTFE to prevent droplets from accumulating
and attenuating the signal.

| Limitations and Common Risks

While radar is a robust technology, it is not a universal solution. Engineers should
be aware of the following limitations when deploying the Emerson 3408 radar level
transmitter:

1. Heavy Foam: Extremely thick, dense foam can absorb the radar signal entirely,
leading to a "Loss of Echo" (LOE) error. If the foam is light and airy, the radar may
see through it to the liquid, but this must be tested on a case-by-case basis.

2. Vapor and Dust: While 80 GHz radar performs well in most vapor conditions,
extremely high-pressure steam or very dense dust clouds (in solids applications)
can attenuate the signal. In these cases, air purging systems for the antenna may
be required.

3. Vacuum Conditions: Radar works perfectly in a vacuum (unlike ultrasonic
sensors which require air to transmit sound), but the mechanical seals and process
connections must be rated for vacuum service to prevent air ingress or device
damage.

4. Reflective Obstructions: If an internal pipe or beam cannot be moved out of the
signhal path, the transmitter's software must be used to perform a "False Echo
Suppression" or "Static Background Masking." This tells the transmitter to ignore
reflections at specific distances.
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| Maintenance and Troubleshooting

One of the primary advantages of the Emerson 3408 is its low maintenance
requirement. Since there are no moving parts and no contact with the process
media (in most configurations), wear and tear are minimal. However, periodic
checks are recommended:

Visual Inspection: Check for build-up on the antenna lens. While the 3408 is
designed to handle some coating, excessive material can degrade accuracy.

Signal Strength Monitoring: Use the HART or Bluetooth interface to check the
signal-to-noise ratio. A declining signal strength over time often indicates antenna
coating or a changing process environment (e.g., increased foaming).

Verification: Periodically verify the radar reading against a manual dip-tape or a
secondary level gauge to ensure the calibration remains accurate.

| Frequently Asked Questions (FAQ)

Q: Can the Emerson 3408 be used for solids measurement?

A: While primarily designed for liquids, the 3408 can be used for small-scale solids
applications (like small plastic pellet hoppers). However, for large grain silos or
mineral storage, a dedicated solids radar with a higher power output and specific
signal processing is usually preferred.

Q: How does the 3408 compare to ultrasonic sensors?

A: Ultrasonic sensors are cheaper but are affected by air temperature, pressure,
and vapors. Radar is unaffected by these factors and provides much higher
accuracy and reliability in process environments.

Q: Is Bluetooth communication secure in a plant environment?

A: Yes, the 3408 uses encrypted Bluetooth communication with password
protection. It can also be disabled entirely via the hardware switches if site
security policies prohibit wireless signals.
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Q: What is the minimum distance the 3408 can measure?

A: There is typically a "Dead Zone" or "Upper Blocking Distance" near the antenna
(usually around 50 mm to 100 mm). Levels within this zone cannot be measured
accurately.

| Conclusion

The Emerson 3408 radar level transmitter is a powerful tool for modern process
industries, combining the precision of 80 GHz FMCW technology with the ease of
use required for rapid deployment. By understanding the principles of frequency
modulation and adhering to strict installation guidelines regarding nozzle geometry
and beam clearance, engineers can achieve highly reliable level data. For those
exploring a broader range of options, including customized OEM solutions or
alternative radar configurations, reviewing various Radar Level Meters is a
recommended step in the procurement process to ensure the selected instrument
matches the specific chemical compatibility and pressure requirements of the
application.
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