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In the field of industrial process automation, the FMU860 series represents a
significant milestone in ultrasonic level measurement technology. Primarily
designed as a transmitter and controller unit, the FMU860 was widely adopted for
monitoring liquid levels in tanks, measuring volumes, and calculating flow rates in
open channels. As industries move toward more integrated and digitally-driven
solutions, understanding the operational foundation of the FMU860 remains
essential for maintenance, system upgrades, and the selection of modern
alternatives.

This guide provides a comprehensive technical overview of the FMU860 system, its
underlying measurement principles, and practical considerations for engineers
managing level measurement infrastructure.

Understanding Ultrasonic Level Measurement
Principles

The FMU860 operates on the "Time-of-Flight" (ToF) principle. Unlike contact-based
methods such as floats or displacers, ultrasonic measurement is non-contact,
which reduces mechanical wear and chemical interference.

| The Measurement Cycle

An ultrasonic system consists of two primary components: the transducer (often
from the FDU series) and the transmitter/controller (the FMU860). The process
follows these steps:

1. Emission: The transducer emits a series of ultrasonic pulses toward the surface
of the medium.

2. Reflection: These sound waves travel through the air or gas space and reflect off
the surface of the liquid or solid.

3. Detection: The transducer receives the returning echoes and converts the
mechanical energy back into an electrical signal.

4. Calculation: The FMU860 unit calculates the distance based on the time elapsed
between emission and reception.
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The fundamental formula used is:

D=(cxt) /2

Where:

D is the distance from the transducer to the surface.
c is the speed of sound in the medium (typically air).
t is the measured transit time.

Because the speed of sound is sensitive to temperature, most transducers used
with the FMUB860 include an integrated temperature sensor to provide real-time
compensation, ensuring accuracy across varying environmental conditions.

Technical Specifications and Features of the FMU860
Series

The FMU860 was engineered to serve as a centralized hub for level data. Unlike
compact ultrasonic sensors where the electronics and transducer are in a single
housing, the FMU860 is a separate controller typically mounted in a control room
or a specialized enclosure, connected to remote sensors via shielded cabling.

| Key Functional Capabilities

Multi-Channel Support: Certain versions of the FMU860 series allowed for the
connection of multiple transducers, enabling the monitoring of several tanks or
channels from a single interface.

Signal Processing: The unit features sophisticated echo-filtering algorithms
designed to distinguish the true level signal from false echoes caused by tank
internal structures (like agitators or ladders).

Output Options: It typically provides standard 4-20mA analog outputs, alongside
programmable relays for high/low-level alarms and pump control logic.
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Open Channel Flow Measurement: One of the primary use cases for the FMU860 is
in wastewater treatment, where it uses pre-programmed Q/h (flow/head) curves
for standard flumes and weirs.

| Selection Criteria for Ultrasonic Level Systems

When evaluating an ultrasonic system like the FMU860 or its modern successors
from Welk, engineers must match the transducer and controller capabilities to the
specific requirements of the application. The following table outlines typical
selection parameters for ultrasonic level configurations:

Measurement Range 0.4m to 60m Range depends heavily on
transducer frequency; lower
frequencies travel further.

Medium Type Liquid vs. Solid Solids require higher power
due to signal absorption and
uneven surfaces.

Process Temperature -40°C to +95°C Standard ultrasonic limits;
high heat affects sound
speed and transducer
integrity.

Process Pressure 0.7 bar to 3 bar Ultrasonic pulses struggle in
vacuum or high-pressure
environments.

Accuracy +0.25% of range Depends on proper
temperature compensation
and echo quality.

Mounting Connection Threaded or Flanged Must ensure the transducer
face is perpendicular to the
target surface.
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| Installation Guidelines and Best Practices

The reliability of an FMUB860 installation is heavily dependent on the physical
placement of the sensors. Even the most advanced signal processing cannot
compensate for a poorly positioned transducer.

|1. The Blocking Distance (Dead Zone)

Every ultrasonic transducer has a "blocking distance" immediately below the
sensor face where measurement is impossible. This is caused by the time required
for the transducer to stop vibrating after emission before it can begin listening for
the echo. For the FMU860 system, it is critical to mount the sensor high enough so
that the maximum liquid level never enters this zone.

| 2. Avoiding Obstructions

The ultrasonic beam spreads as it travels (typically in a 5° to 11° cone). If the
beam hits a pipe, ladder, or agitator, it will create a false echo. If obstructions are
unavoidable, the FMU860’s "fixed target suppression” feature must be used to map
out and ignore these static signals.

| 3. Turbulence and Foam

Heavy foam on the surface of a liquid acts as an acoustic absorber, potentially
causing a "loss of echo" error. In applications with high turbulence or foam, using a
stilling well (a vertical pipe that bypasses surface agitation) is often necessary to
provide a clean reflecting surface.

| 4. Cable Integrity

Since the FMUS860 is a remote-mounted unit, the cable between the sensor and the
controller must be shielded to prevent electromagnetic interference (EMI). Running
level sensor cables parallel to high-voltage power lines should be avoided.
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| Limitations and Common Challenges

While the FMU8G60 series is robust, ultrasonic technology has inherent physical
limitations that engineers must recognize:

Vapors and Gases: The speed of sound changes if the atmosphere in the tank is
not air. If the tank contains heavy vapors (like gasoline) or gases like CO2, the
FMU860 will report an incorrect level unless calibrated for that specific gas
mixture.

Vacuum Applications: Sound waves require a medium to travel. Therefore,
ultrasonic sensors cannot function in a vacuum.

Dust and Heavy Particulates: In silos containing fine powders, high dust
concentrations can scatter the ultrasonic pulse, leading to unreliable readings. In
such cases, radar level meters are generally preferred.

Temperature Gradients: If there is a significant temperature difference between
the sensor face and the liquid surface, the sound speed will vary along the path,
leading to inaccuracies.

Transitioning to Modern Level Measurement
Solutions

For facilities currently utilizing FMU860 units, there eventually comes a point where
maintenance costs or the need for advanced digital integration (such as HART,
PROFIBUS, or lloT connectivity) necessitates an upgrade. Modern industrial level
measurement has evolved toward two main paths:

1. Integrated Ultrasonic Transmitters: Modern units often combine the sensor and
the transmitter into a single, compact device. These offer easier installation and
lower costs while maintaining the non-contact benefits of the FMU860.

2. Radar Level Measurement: For more challenging environments involving high
pressure, steam, or dust, radar (microwave) technology has become the industry
standard. Radar is unaffected by air temperature or gas composition, providing
superior accuracy in complex process conditions.
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As a professional manufacturer of industrial level measurement instruments, Welk
provides a wide range of solutions, including radar level meters and ultrasonic
sensors that serve as direct functional replacements for legacy systems. For
technical support in selecting the right technology for your application, you can
visit the Main Page to explore current product specifications and engineering
resources.

| Frequently Asked Questions (FAQ)
Q: How do | calibrate the FMU860 for a specific tank height?

A: Calibration is typically performed by entering the "Empty Calibration" (distance
from the sensor face to the bottom of the tank) and the "Full Calibration" (span
from the bottom to the maximum level). This allows the FMU860 to convert the
measured distance into a percentage or volume.

Q: What does a "Loss of Echo" (LOE) error mean?

A: An LOE error occurs when the FMU860 does not receive a return signal within
the expected timeframe. This can be caused by heavy foam, extreme turbulence,
the level falling into the dead zone, or the sensor being misaligned.

Q: Can the FMUB860 be used for solids like grain or sand?

A: Yes, but it requires a transducer with sufficient power and a lower frequency to
handle the absorption and uneven reflection of solid surfaces. It is also important
to consider the angle of repose of the material.

Q: Is the FMUS860 suitable for hazardous areas?

A: The FMUB860 controller is typically mounted in a safe area, while the connected
transducers are often available in intrinsically safe or explosion-proof versions
suitable for Zone 0 or Zone 1 environments. Always check the specific ATEX or
IECEX ratings on the device nameplate.

Q: How often should the system be maintained?

Welk Reference Guide 7



WELK REFERENCE GUIDE Fmu860

A: Since the system is non-contact, maintenance is minimal. However, periodic
inspection of the transducer face is recommended to ensure there is no buildup of
condensation or material, which could attenuate the signal.

By understanding the technical parameters and installation requirements of the
FMUB860, process engineers can ensure reliable level monitoring and make
informed decisions when it is time to modernize their measurement infrastructure.
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