Flowline Echopod

A practical guide to flowline echopod, covering the reader intent, the relationship
to flowline echopod, 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 liquid level measurement is a
cornerstone of process efficiency and safety. The Flowline Echopod series
represents a significant advancement in non-contact ultrasonic technology,
offering a compact, multi-function solution for small-tank applications. This guide
provides a technical deep dive into the operational principles, selection criteria,
and installation best practices for the Echopod series, serving as a reference for
engineers and system integrators.

| The Principle of Ultrasonic Level Measurement

Before evaluating specific hardware like the Flowline Echopod, it is essential to
understand the physics of ultrasonic sensing. This technology relies on the
"Time-of-Flight" (ToF) principle.

| Signal Generation and Reflection

An ultrasonic sensor contains a piezoelectric transducer that converts electrical
energy into high-frequency sound pulses. These pulses travel through the air at the
speed of sound. When the sound waves encounter a liquid surface—which has a
significantly different acoustic impedance than air—they are reflected back toward
the sensor.

| Distance Calculation

The sensor measures the time elapsed between the emission of the pulse and the
reception of the echo. The distance from the sensor face to the liquid surface is
calculated using the following formula:

Distance = (Speed of Sound x Time) / 2



Flowline Echopod

Since the speed of sound is influenced by air temperature (increasing by
approximately 0.6 m/s for every degree Celsius increase), professional-grade
sensors like the Echopod include integrated temperature sensors to compensate
for these fluctuations, ensuring accuracy remains consistent across varying
environmental conditions.

|The Dead Band (Blanking Distance)

Every ultrasonic sensor has a "dead band" or "blanking distance" directly in front
of the transducer face. In this zone, the transducer is still vibrating from the initial
pulse and cannot accurately detect a returning echo. For the Flowline Echopod,
this distance is typically very small (often 5 cm to 10 cm), but it must be accounted
for during tank design to prevent overfilling into the non-measurable zone.

| Overview of the Flowline Echopod Series

The Echopod is distinguished by its compact form factor and its ability to provide
multiple functions—continuous level measurement, switch outputs, and control
logic—within a single device. This makes it an ideal candidate for chemical sumps,
water treatment skids, and small process vessels.

| Key Features

Non-Contact Sensing: Eliminates the risk of corrosion or fouling associated with
submerged probes.

Multi-Functionality: Many models provide a 4-20 mA analog output alongside
programmable relays for high/low alarms or pump control.

Rugged Construction: Typically housed in PVDF (Polyvinylidene Fluoride), making
the sensors resistant to aggressive chemicals.

Digital Interface: Configuration is usually performed via a USB interface and
proprietary software, allowing for precise calibration of the measurement range
and relay setpoints.
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| Selection Criteria for Echopod Models

Selecting the correct Echopod model requires an analysis of the tank geometry,
the chemical nature of the liquid, and the required output signals. The series is
generally divided into continuous transmitters and multi-point switches.

| Selection Table: Common Echopod Specifications

m Echopod DL10 Echopod DL14 Echopod DX10 Echopod DS14

Measurement 1.25 m (4.1 ft) 1.25 m (4.1 ft) 1.25 m (4.1 ft) 1.25 m (4.1 ft)
Range

Output Signal 4-20 mA 4-20 mA 0-5/0-10 VDC 4 SPST Relays
Relay Outputs None 4 SPST Relays None 4 SPST Relays
Supply Voltage 24 VDC 24 VDC 24 VvDC 24 VDC
Mounting 1" NPT/ G 1"NPT /G 1"NPT /G 1"NPT /G
Thread

Enclosure PVDF PVDF PVDF PVDF

Material

Note: For applications requiring longer ranges (up to 5.5 m or 10 m), users should
look toward the EchoSpan or EchoTouch series, or explore broader industrial
options on the Main Page.

| Installation Considerations and Best Practices

The reliability of an ultrasonic sensor is heavily dependent on its physical
installation. Poor placement is the most common cause of signal loss or false
readings.
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| 1. Positioning and Orientation

The sensor must be mounted perpendicular to the liquid surface. If the sensor is
tilted, the ultrasonic pulse will reflect away from the transducer, resulting in a "Lost
Echo" error.

| 2. Avoiding Obstructions

The ultrasonic pulse propagates in a conical shape (the beam angle). Any internal
tank structures—such as ladders, pipes, or agitators—that enter this cone will
create false echoes. As a rule of thumb, the sensor should be placed at least 10 cm
away from the tank wall for every 1 meter of depth to avoid sidewall interference.

| 3. Turbulence and Fill Streams

Never install the sensor directly over a fill pipe or in an area of extreme
turbulence. The falling liquid will disrupt the signal, and surface agitation can
scatter the ultrasonic waves. If turbulence is unavoidable, a standpipe (still well)
may be required to provide a calm surface for measurement.

| 4. Environmental Protection

While the Echopod is rated for industrial use (often IP68), the cable exit should be
protected from standing water. Using a liquid-tight conduit is recommended for
outdoor installations to prevent moisture ingress over time.

| Limitations of Ultrasonic Technology

While the Flowline Echopod is a versatile tool, certain process conditions are
unsuitable for ultrasonic measurement. In these cases, alternative technologies
such as radar or hydrostatic pressure transmitters should be considered.
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Foam: Heavy, dense foam absorbs ultrasonic signals rather than reflecting them. If
the process produces significant foam, the sensor will likely fail to provide a
reading.

Vacuum or High Pressure: Ultrasonic waves require a medium (air or gas) to travel.
In a vacuum, sound cannot propagate. Similarly, high-pressure environments
change the density of the air, significantly affecting the speed of sound and
measurement accuracy.

Vapor and Condensation: While light condensation on the transducer face can
often be ignored by the sensor's logic, heavy vapor clouds (especially from volatile
chemicals) can attenuate the signal.

Extreme Temperatures: Most Echopod models are rated for temperatures up to
approximately 60°C (140°F). For high-temperature steam or furnace applications,
ultrasonic technology is generally not applicable.

| Integration and Calibration

Modern Echopod sensors are calibrated using "WebCal" software. This allows the
user to map the 4 mA point to the bottom of the tank (Empty) and the 20 mA point
to the top of the tank (Full).

For those integrating the sensor into a PLC (Programmable Logic Controller), it is
important to configure the input scaling to match the sensor’s calibrated range. If
the sensor is used for pump control via its internal relays, a "hysteresis" or
"differential" should be programmed to prevent the pump from rapid cycling
(chattering) when the liquid level is right at the setpoint.

| Frequently Asked Questions (FAQ)

Q: Can the Echopod be used in a pressurized tank?

A: The Echopod is designed for atmospheric or low-pressure applications. For
high-pressure vessels, guided wave radar or hydrostatic transmitters are preferred
solutions.

Q: What happens if the liquid reaches the sensor face?
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A: If the liquid enters the dead band, the sensor will typically output a "maximum*
signal or an error code. It is critical to mount the sensor high enough so the
maximum liquid level never enters the blanking zone.

Q: Is the Echopod compatible with hydrochloric acid?

A: Yes, the PVDF housing of the Echopod provides excellent chemical resistance to
most acids and bases. However, always check a chemical compatibility chart for
your specific concentration and temperature.

Q: How do | handle a "Lost Echo" alarm?

A: First, check the alignment of the sensor to ensure it is perpendicular to the
liquid. Second, check for foam or heavy vapor. If the signal is being lost due to
surface turbulence, consider increasing the sensor's filtering/averaging settings in
the software.

| Conclusion

The Flowline Echopod is a robust, space-saving solution for automated level
sensing in small-scale industrial applications. By understanding the Time-of-Flight
principle and adhering to strict installation guidelines, engineers can achieve high
levels of reliability in water and chemical management. For complex applications
involving larger tanks, solids, or extreme process conditions, reviewing a wider
range of product options and application support is recommended to ensure the
selected technology aligns with the specific demands of the facility.



