Flowline DI24-01

A practical guide to flowline dl24-01, covering the reader intent, the relationship to
flowline di24-01, 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 realm of industrial process control, selecting the right level measurement
technology is critical for ensuring operational efficiency, safety, and inventory
accuracy. The flowline dlI24-01 is a widely recognized ultrasonic level transmitter
designed for short-range applications in small tanks and vessels. As a compact,
non-contact solution, it represents a specific niche in the broader landscape of
industrial level instrumentation. For engineers and procurement specialists,
understanding the technical nuances of this device, as well as how it compares to
broader industrial solutions offered by manufacturers like Welk, is essential for
successful system integration.

This guide provides a comprehensive technical analysis of the flowline di24-01,
detailing its measurement principles, installation requirements, and the specific
environmental factors that influence its performance. For those seeking a wider
array of industrial measurement technologies, including radar and hydrostatic
options, more information can be found on our Main Page.

| Understanding Ultrasonic Measurement Principles

Before evaluating the specific capabilities of the flowline dl24-01, it is necessary to
understand the physics of ultrasonic level measurement. This technology is based
on the "Time of Flight" (ToF) principle.

| The Transducer Mechanism

Ultrasonic sensors utilize a piezoelectric transducer to convert electrical energy
into high-frequency sound waves. These waves are emitted in short pulses toward
the surface of the medium being measured. When the sound pulse hits the surface
(liquid or solid), it reflects back to the sensor. The transducer then acts as a
receiver, converting the returning acoustic energy back into an electrical signal.
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| Calculating Distance

The transmitter’s internal microprocessor measures the time interval between the
emission of the pulse and the reception of the echo. Since the speed of sound in air
is relatively constant—approximately 343 meters per second (1,125 ft/s) at 20°C
(68°F)—the distance can be calculated using the following formula:

Distance = (Speed of Sound x Time Delay) / 2

The result is divided by two because the pulse travels the distance twice (to the
surface and back). The transmitter then subtracts this distance from the total tank
height (programmed during setup) to determine the actual level of the fluid.

| Temperature Compensation

A critical factor in ultrasonic measurement is the air temperature. The speed of
sound changes by approximately 0.17% per degree Celsius. To maintain accuracy,
devices like the flowline dl24-01 typically include an internal temperature sensor to
compensate for these fluctuations in real-time. However, in environments with
significant temperature gradients or rapid changes, the accuracy of ultrasonic
technology can be challenged compared to radar-based systems.

| Key Features of the Flowline DL24-01

The flowline dI24-01 is part of the EchoPod series, known for its multi-functionality
and compact form factor. It is specifically engineered for small-tank applications
where space is at a premium and the required measurement range is relatively
short.

| Technical Specifications

Measurement Range: Up to 3 meters (approximately 9.8 feet).

Signal Output: 4-20 mA (two-wire), which is the industry standard for integration
into PLCs, SCADA systems, and digital displays.
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Accuracy: Typically + 0.2% of the range in air.

Beam Width: A narrow 2-inch (5 cm) beam width allows for installation in restricted
spaces with internal obstructions.

Dead Band: 10 cm (4 inches). This is the minimum distance required between the
sensor face and the highest liquid level.

Material Construction: Often features a PVDF transducer and a Polycarbonate
enclosure, making it resistant to a variety of corrosive chemicals.

| Multi-Functionality

One of the distinguishing features of this model is its ability to perform four
functions in one device: it can act as a continuous level transmitter, a low-level
switch, a high-level switch, and a pump control logic unit. This versatility reduces
the need for multiple penetrations in the tank roof, simplifying the overall
engineering design.

| Selection Criteria and Comparison Table

Choosing between an ultrasonic transmitter like the flowline dl24-01 and other
technologies depends on the specific requirements of the application. Factors such
as chemical compatibility, pressure, temperature, and the presence of foam or
vapor must be considered.
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Measurement Type

Max Range

Accuracy

Foam Tolerance

Vapor/Steam

Vacuum/Pressure

Typical Cost

For complex industrial environments involving high pressure or heavy steam, radar

Flowline DL24-01

(Ultrasonic)

Non-contact

(Acoustic)

3m (9.8 ft)

High in stable air

Poor (absorbs sound)

Poor (distorts sound)

Atmospheric only

Low to Moderate

Radar Level Meter
(Welk)

Non-contact
(Electromagnetic)

Up to 70m+ (230
ft+)

Extremely High (mm
precision)

Moderate to Good

Excellent

High
pressureNacuum

Moderate to High

Hydrostatic
Transmitter

Contact
(Pressure-based)

Varies by cable
length

High (affected by
density)

Excellent
(unaffected)

Excellent

Submerged only

Moderate

technology is often the preferred alternative. You can explore a variety of
high-performance radar and ultrasonic solutions on our Main Page.

Installation Best Practices and Dead Band
Considerations

Proper installation is the most significant factor in the reliability of an ultrasonic
level transmitter. Even a high-quality device like the flowline dI24-01 will fail to
provide accurate data if the physical installation ignores the constraints of acoustic
physics.
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| 1. Managing the Dead Band

The "dead band" is the zone directly below the transducer where the device cannot
process an echo because the transducer is still vibrating from the pulse emission.
For the dI24-01, this is 10 cm (4 inches). The sensor must be mounted high enough
so that the maximum liquid level never enters this zone. If the liquid enters the
dead band, the output may become erratic or lock at a specific value.

| 2. Orientation and Verticality

The sensor must be mounted perfectly perpendicular to the liquid surface. If the
sensor is tilted, the ultrasonic pulse will reflect away from the transducer rather
than back toward it, resulting in a "Loss of Echo" (LOE) error. Using a leveling tool
during installation is highly recommended.

| 3. Avoiding Obstructions

Despite the narrow beam width of the flowline dI24-01, it is vital to ensure that the
signal path is clear of ladders, pipes, or internal tank struts. Any object within the
beam's cone will create a false echo. Additionally, the sensor should not be
mounted directly above the tank's fill stream, as the falling liquid will disrupt the
ultrasonic signal and cause significant noise.

| 4. Mounting Location

Avoid mounting the sensor in the exact center of a dome-top tank. Dome tops can
act as a parabolic reflector, concentrating unwanted echoes back at the sensor.
The ideal position is usually 1/2 to 2/3 of the way from the center to the tank wall,
provided it remains clear of the wall's proximity effects.
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| Operational Limitations and Environmental Factors

While the flowline dl24-01 is a robust tool for many applications, ultrasonic
technology has inherent limitations that engineers must account for during the
project design phase.

|Acoustic Absorption (Foam and Dust)

Surface foam is one of the most common challenges for ultrasonic sensors. Light,
airy foam absorbs the sound pulse rather than reflecting it. If the foam is thick
enough, the sensor will lose the signal entirely. In applications where foam is
unavoidable, a hydrostatic transmitter or a guided wave radar (GWR) is typically a
more reliable choice.

| Atmospheric Interference

Ultrasonic waves rely on air as a medium. Therefore, they cannot function in a
vacuum. Similarly, heavy vapors or changes in gas composition (such as high
concentrations of CO2 or nitrogen) change the speed of sound, leading to
significant measurement errors unless the sensor is specifically calibrated for that
gas mixture.

| Turbulence and Agitation

Heavy agitation or surface turbulence can scatter the ultrasonic pulse. While
software filtering in the dI24-01 can mitigate some of this noise, extreme
turbulence may require the use of a stilling well—a vertical pipe that protects the
liquid surface from agitation, providing a smooth area for the ultrasonic pulse to
reflect.

|Maintenance and Troubleshooting FAQs

Q: Why is my flowline dI24-01 showing a "Loss of Echo" (LOE) error?
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A: This is usually caused by the liquid level entering the dead band, the sensor not
being level, or the presence of heavy foam. Check the mounting orientation and
ensure the liquid is at least 10 cm away from the sensor face.

Q: Can the DL24-01 be used in pressurized tanks?

A: No, this model is designed for atmospheric (vented) tanks. Changes in pressure
alter the density of the air, which significantly impacts the speed of sound and
measurement accuracy.

Q: How do | configure the sensor for a specific tank height?

A: Configuration is typically performed using specialized software (like WebCal)
and a USB adapter. You must input the "Empty" distance (from the sensor to the
bottom) and the "Full" distance (the span of the measurement).

Q: Does the sensor require regular cleaning?

A: Because it is a non-contact sensor, maintenance is minimal. However, in
applications with high humidity or splashing, condensation or material buildup on
the transducer face can occur. Periodic inspection and cleaning with a soft cloth
and mild detergent may be necessary.

| Conclusion

The flowline dI24-01 is an effective and economical solution for short-range liquid
level measurement in stable, atmospheric conditions. Its multi-functional design
makes it a versatile component for small-scale industrial automation. However, for
applications involving greater depths, extreme temperatures, or complex chemical
environments, engineers should consider the broader range of radar and
hydrostatic technologies available in the market.

At Welk, we specialize in providing high-accuracy industrial level measurement
instruments tailored to the specific needs of water treatment, chemical processing,
and oil and gas industries. For a detailed look at our full product catalog and
technical support resources, please visit our Main Page.



