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Ultrasonic level measurement has long been a cornerstone of industrial process
control, offering a non-contact method to monitor liquids and solids in diverse
environments. Among the established technologies in this field, the Prosonic FMU
860 series represents a significant era of ultrasonic transmitter design. Used
extensively in water treatment, chemical processing, and bulk solids handling,
understanding the technical nuances of this system is essential for engineers
maintaining legacy infrastructure or evaluating modern upgrades.

This guide examines the operational principles, technical specifications, and
practical application considerations for the Prosonic FMU 860, providing a
comprehensive reference for industrial level measurement. For those seeking
current technological equivalents or customized instrumentation, visiting the Main
Page of professional manufacturers like Welk offers insight into the latest
advancements in radar and ultrasonic sensing.

Understanding Ultrasonic Level Measurement
Principles

Before delving into the specifics of the Prosonic FMU 860, it is vital to understand
the underlying physics of ultrasonic technology. Ultrasonic level sensors operate
on the "Time-of-Flight" (ToF) principle.

| The Time-of-Flight Mechanism

An ultrasonic transducer, typically containing a piezoelectric crystal, emits a series
of high-frequency sound pulses. These pulses travel through the air or headspace
of a tank until they encounter the surface of the medium (liquid or solid). Upon
impact, the sound waves are reflected back to the transducer, which now acts as a
receiver.

The distance ($D$) between the sensor and the material surface is calculated
using the formula:

$$D = \frac{v \cdot t}{2}%$%
Where:

$v$ is the velocity of sound in the medium (typically air).
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$t$ is the measured time elapsed between emission and reception.

| Signal Processing and Echo Filtering

In industrial environments, the return signal is rarely a single, clean echo.
Obstructions like agitators, ladders, or internal bracing create parasitic reflections.
The Prosonic FMU 860 utilizes sighal processing algorithms to differentiate
between the true level echo and background noise. This involves "mapping" the
tank—identifying fixed obstacles and instructing the transmitter to ignore echoes
originating from those specific distances.

| Technical Overview of the Prosonic FMU 860 Series

The Prosonic FMU 860 is a multi-purpose ultrasonic transmitter often configured as
a 19-inch rack-mount unit or housed in a rugged field enclosure. It serves as the
"brain" of the measurement system, providing power to and processing signals
from external ultrasonic sensors, typically the FDU series.

| Key System Components

1. The Transmitter (FMU 860): Contains the microprocessor, user interface, and
output modules (4-20mA, relays, or digital communication).

2. The Sensor (FDU Series): The physical transducer installed at the measurement
point. Common pairings include the FDU80, FDU81, and FDU82 sensors, each
designed for specific ranges and environmental conditions.

3. Temperature Compensation: Because the speed of sound varies with
temperature (approximately 0.17% per degree Celsius), the FMU 860 integrates
temperature sensors within the transducer or uses external PT100 sensors to
maintain accuracy.
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| Performance Specifications

Measurement Range: Depending on the sensor paired with the FMU 860, ranges
can extend from 0.4 meters up to 60 meters (approx. 1.3 to 197 feet).

Accuracy: Typically £0.25% of the maximum span under reference conditions.

Output: Standard 4-20mA analog signal, often with programmable limit relays for
pump control or alarm functions.

| Selection Criteria and Application Matrix

Choosing the correct configuration for a Prosonic FMU 860 system requires
matching the sensor frequency and power to the specific application. Lower
frequency sensors (e.g., 30 kHz) provide greater range and better penetration
through dust or steam, while higher frequency sensors (e.g., 70 kHz) offer higher
resolution for shorter distances.

| Sensor Pairing Table

Sensor Model Max Range Max Range Beam Angle Typical
(Liquids) (Solids) Application

FDU8O0 5 meters 2 meters Small tanks,
chemical
storage

FDU81 10 meters 5 meters 10° Open channels,
sumps

FDU82 20 meters 10 meters 11* Large silos,

wastewater
basins

FDU83 25 meters 15 meters 11° High-dust
environments
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| Material Considerations

Liquids: Ideal for water, acids, and alkalis. However, heavy foam on the surface
can absorb the ultrasonic pulse, leading to signal loss.

Solids: Measurement of bulk solids (grain, sand, plastic pellets) is more complex
due to the uneven surface angle, which can deflect the echo away from the sensor.
Higher power sensors and specific mounting orientations are required.

| Installation Requirements and Best Practices

The reliability of any ultrasonic system, including the prosonic fmu 860, is heavily
dependent on proper installation. Failure to follow geometric constraints often
results in erratic readings or "loss of echo" errors.

|1. The Blocking Distance (Dead Zone)

Every ultrasonic sensor has a "blocking distance" directly in front of the transducer
face where measurements cannot be taken. This is due to the time required for the
crystal to stop vibrating after emission (ringing) before it can begin listening for the
return. For an FMU 860 system, the maximum level must never enter this zone
(typically 0.3m to 0.8m depending on the sensor).

| 2. Mounting Position and Orientation

Avoid the Center: In cylindrical tanks, do not mount the sensor in the exact center,
as this can amplify multiple reflections from the tank walls.

Stay Away from Inflow: Ensure the sensor is not positioned above the filling
stream, as the falling material will obstruct the ultrasonic pulse.

Perpendicularity: The sensor face must be installed parallel to the liquid surface.
For solids, an aiming device (flange) may be used to point the sensor toward the
expected angle of repose.
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| 3. Obstruction Clearance

The ultrasonic beam spreads as it travels (the beam angle). Ensure that no internal
structures like pipes, ladders, or cooling coils intersect the beam's path. A clear
radius of at least 10% of the distance to the surface is a standard engineering rule
of thumb.

Common Challenges and Limitations in Ultrasonic
Measurement

While the prosonic fmu 860 is a robust instrument, certain environmental factors
can degrade its performance. Engineers should be aware of these limitations when
troubleshooting.

Vapor and Gas Composition: The system assumes the speed of sound through air.
If the headspace contains heavy concentrations of CO2 or solvent vapors, the
speed of sound changes significantly, leading to measurement errors unless the
system is recalibrated for that specific gas constant.

Vacuum Conditions: Sound waves require a medium to travel. Ultrasonic sensors
cannot function in a vacuum.

High Pressure: High-pressure environments increase the density of the gas, which
can affect the transducer's ability to vibrate efficiently and change the sound
velocity.

Surface Turbulence: Rapidly agitating liquids or boiling surfaces can scatter the
sound waves. In these cases, using a stilling well (a vertical pipe that shields the
sensor from turbulence) is often necessary.

Maintenance and Troubleshooting for Legacy
Systems

For facilities still utilizing the Prosonic FMU 860, regular maintenance ensures
longevity. Unlike contact-based systems like float switches or pressure
transmitters, maintenance is primarily focused on the integrity of the signal path.
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| Routine Checks

1. Transducer Face Cleaning: In applications with condensation or dust, the sensor
face can accumulate buildup. Gently cleaning the face with a soft cloth and mild
detergent can restore signal strength.

2. Cable Integrity: Ensure the shielded cable between the sensor and the FMU 860
transmitter is intact. Moisture ingress in junction boxes is a frequent cause of
signal interference.

3. Diagnostic Codes: The FMU 860 interface provides error codes. "E601" or similar
codes typically indicate a loss of echo, prompting a check of the tank conditions or
sensor alignment.

Transitioning to Modern Level Measurement
Solutions

As the Prosonic FMU 860 reaches the end of its service life, many facilities are
transitioning to more advanced technologies. While ultrasonic remains effective for
many applications, Radar (GWR or Non-contact) has become increasingly
cost-effective.

| Why Consider Radar Over Ultrasonic?

Immunity to Gas Changes: Radar uses electromagnetic waves, which are
unaffected by air temperature, pressure, or gas composition.

No Dead Zone: Modern radar sensors have much smaller blocking distances
compared to ultrasonic transducers.

Higher Precision: Radar frequencies (such as 80GHz) allow for extremely narrow
beam angles, making them ideal for narrow tanks with many internal obstructions.
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For organizations looking to replace legacy equipment, Welk provides a wide range
of industrial level measurement instruments, including radar level meters and
ultrasonic level sensors that offer easier integration with modern PLC and SCADA
systems through protocols like HART, Modbus, or Profibus. Exploring the options on
their Main Page can help determine if a direct ultrasonic replacement or a
technological upgrade to radar is the most cost-effective path forward.

| Frequently Asked Questions (FAQ)

Q: Can the Prosonic FMU 860 be used for open channel flow measurement?

A: Yes. The FMU 860 includes pre-programmed linearization curves for standard
flumes and weirs (e.g., Parshall, Venturi). It calculates flow rate based on the
measured head (level) of the liquid.

Q: What is the maximum distance between the sensor and the FMU 860
transmitter?

A: Generally, the distance can be up to 300 meters, provided that high-quality
shielded twisted-pair cabling is used to prevent electromagnetic interference from
affecting the low-voltage transducer signal.

Q: How does the FMU 860 handle foam on the liquid surface?

A: Light, thin foam may allow the signal to pass, but thick, dense foam (like
firefighting foam) usually absorbs the ultrasonic energy. If foam is a persistent
issue, a radar level meter or a hydrostatic pressure transmitter is usually
recommended.

Q: Is the FMU 860 suitable for hazardous areas?

A: The transmitter itself is typically installed in a safe area or a specialized
explosion-proof enclosure. The FDU series sensors are available in intrinsically safe
versions for installation in Zone 0 or Zone 1 environments.

By adhering to these technical guidelines and understanding the specific
constraints of ultrasonic technology, users can maximize the performance of their
prosonic fmu 860 systems while planning for future instrumentation needs in an
evolving industrial landscape.
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