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A practical guide to dI34, covering the reader intent, the relationship to di34, 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 and process control, the DL34 represents
a specific category of compact ultrasonic level transmitters designed for
non-contact measurement of liquids. As industries move toward higher levels of
integration and remote monitoring, the demand for reliable, cost-effective sensors
that can bridge the gap between simple local indication and complex SCADA
systems has increased. The DL34 series is engineered to meet these requirements,
particularly in water treatment, chemical storage, and general industrial tank
monitoring.

Selecting the right level measurement technology requires a deep understanding
of both the medium being measured and the environmental conditions of the
vessel. For engineers and procurement professionals, evaluating the DL34 involves
looking past basic data sheets to understand the underlying physics of ultrasonic
measurement, the practicalities of installation, and the specific scenarios where
this technology outperforms alternatives like radar or hydrostatic pressure
sensors.

| Measurement Principle of the DL34

The DL34 operates on the Time-of-Flight (ToF) principle using ultrasonic waves.
This is a non-contact method, meaning the sensor does not come into physical
contact with the process medium, which significantly reduces maintenance
requirements and prevents contamination or corrosion of the instrument.

| The Ultrasonic Pulse

At the heart of the DL34 is a piezoelectric transducer. When energized, this
transducer vibrates at a high frequency (typically between 40 kHz and 75 kHz,
depending on the specific range model) to emit a burst of sound waves. These
waves travel through the air or gas space in the tank until they strike the surface
of the liquid.
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| Reflection and Detection

Upon hitting the liquid surface, a portion of the sound energy is reflected back
toward the sensor. The transducer then switches to a receiving mode to detect the
returning echo. The onboard electronics measure the exact time interval between
the emission of the pulse and the reception of the echo.

| Calculation of Distance and Level

The distance ($D$%) from the sensor face to the liquid surface is calculated using
the formula:

$$D = \frac{c \times t}{2}%$%

Where:
- $c$ is the speed of sound in the medium (usually air).
- $t$ is the total transit time (ToF).

The device then subtracts this distance from the programmed tank height ($H$) to
determine the actual liquid level ($L$). Most DL34 units allow users to configure
these parameters via a local display or digital communication protocols to ensure
the output signal (typically 4-20mA) accurately reflects the volume or height of the
material.

| Technical Specifications and Evaluation Criteria

When evaluating the DL34 for a project, several technical parameters define its
suitability. These specifications dictate whether the sensor can handle the rigors of
the specific industrial environment.
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| Measurement Range and Dead Zone

Standard DL34 models typically offer measurement ranges from 0.25 meters to 10
or 15 meters (approx. 0.8 ft to 49 ft). A critical factor to consider is the "Dead
Zone" or "Blocking Distance." This is the area immediately below the sensor face
where the transducer cannot accurately process a return signal because it is still
vibrating from the initial pulse. For a DL34, this is usually between 0.2m and 0.5m.
If the liquid level enters this zone, the reading will become erratic or lock at the
maximum value.

| Output Signals and Communication

Modern industrial systems require seamless integration. The DL34 usually provides
a standard 4-20mA analog output, often with HART (Highway Addressable Remote
Transducer) protocol overlay. This allows for digital configuration and diagnostics
over the same two wires used for the analog signal. Some versions may also
support RS485 Modbus for multi-drop installations where multiple sensors are
connected to a single PLC port.

| Accuracy and Resolution

Accuracy for the DL34 is typically rated at £0.2% to +0.5% of the measured range.
It is important to note that accuracy is often dependent on the stability of the air
temperature between the sensor and the liquid, as the speed of sound varies with
temperature. Most professional-grade DL34 transmitters include an integrated
temperature sensor to provide automatic compensation for these variations.

| Selection Table: Comparing Technologies

Choosing the DL34 over other technologies depends on the specific application.
The following table provides a comparison to help in the decision-making process.
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DL34 Radar Hydrostatic Magnetic
(Ultrasonic) (60GHz/80GHz) Level Gauge

Contact Type Non-contact Non-contact Contact Contact
(Submerged) (Bypass)
Cost Low to High Moderate Moderate to
Moderate High
Effect of Vapor High (Can block Minimal None None
signal)
Effect of Foam Significant Moderate None None

(Absorbs signal)

Installation Top-mounted Top-mounted Bottom or Side-mounted
Submerged

Maintenance Very Low Very Low Moderate Low
(Clogging)

For a comprehensive overview of available technologies and to find specific
product data, engineers should consult the Main Page of specialized manufacturers
like Welk to ensure the hardware matches the chemical compatibility of the
process.

| Installation Considerations for DL34

Proper installation is the most significant factor in the long-term reliability of an
ultrasonic level transmitter. Even the most advanced DL34 unit will fail if it is
poorly positioned.

| 1. Beam Angle and Obstructions

The ultrasonic pulse spreads out in a cone shape, usually with a beam angle of 5°
to 12°. It is vital to ensure that no internal tank structures—such as ladders, pipes,
or agitators—intersect this beam. If an obstruction is detected, the sensor may
interpret the echo from the obstruction as the liquid level. While many DL34 units
feature "False Echo Suppression" software to ignore fixed objects, it is best
practice to provide a clear path to the liquid.
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| 2. Orientation

The sensor must be mounted perfectly perpendicular to the liquid surface. If the
sensor is tilted, the sound waves will reflect away from the transducer rather than
back toward it, resulting in a "Loss of Echo" (LOE) error. In tanks with domed tops,
the sensor should be mounted at 1/3 the radius from the tank wall to avoid
focusing effects that can cause signal interference.

| 3. Avoiding the Fill Stream

Never install a DL34 directly above the inlet where the tank is filled. The
turbulence, splashing, and air entrainment caused by the falling liquid will scatter
the ultrasonic signal and lead to inaccurate readings.

| 4. Standpipes and Nozzles

If the sensor is mounted on a nozzle or standpipe, the height of the nozzle must be
accounted for to ensure the liquid never enters the dead zone. Additionally, the
inner surface of the nozzle should be smooth to prevent parasitic reflections.

| Practical Applications of the DL34

The DL34 is a versatile tool across several sectors. Its non-contact nature makes it
particularly useful where hygiene or corrosion is a concern.

Water and Wastewater Treatment: Monitoring levels in wet wells, pump stations,
and open channels. The DL34 is often used in conjunction with flumes or weirs to
calculate flow rates based on head height.

Chemical Storage: Ideal for acids, alkalis, and other corrosive liquids stored in
plastic or lined tanks, provided there is no heavy fuming. Since the sensor is often
housed in PVDF or PP, it resists chemical attack.
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Food and Beverage: Used in non-pressurized tanks for ingredients like oils, juices,
or water. The non-contact principle ensures that there are no probes to clean or
areas where bacteria can grow.

Industrial Automation: General-purpose tank monitoring in manufacturing plants
for lubricants, cooling water, and wastewater collection.

| Limitations and Common Risks

While the DL34 is a robust instrument, it is not a universal solution. Understanding
its limitations prevents costly misapplications.

| vVacuum and Pressure

Ultrasonic waves require a medium (air or gas) to travel. Therefore, the DL34
cannot function in a vacuum. Furthermore, significant changes in tank pressure
can alter the density of the gas space, changing the speed of sound and
introducing errors if not properly compensated.

| Heavy Foam and Surface Turbulence

Foam acts as an acoustic insulator, absorbing the ultrasonic pulse rather than
reflecting it. If a process involves heavy foaming, a radar transmitter or a
hydrostatic sensor is usually a better choice. Similarly, extreme turbulence can
scatter the signal, though this can sometimes be mitigated by using a stilling well.

| Vapor and Dust

Dense vapors (such as those from hot chemicals or solvents) can attenuate the
signal or change the speed of sound unpredictably. In applications with high dust
concentrations (like powder silos), ultrasonic signals are often scattered, making
radar a more reliable choice for solids.
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| Frequently Asked Questions (FAQ)

Q: How do | handle the "Dead Zone" if my tank needs to be filled to the very top?

A: You can mount the DL34 on a taller nozzle or an extension pipe. This effectively
moves the sensor further away from the maximum liquid level, ensuring the
surface never enters the blocking distance. However, ensure the pipe is wide
enough to prevent the beam from hitting the sides.

Q: Can the DL34 be used for solids like grain or sand?

A: While it is possible, it is not recommended for most solids. Solids reflect sound
poorly and often have an uneven surface (angle of repose) that deflects the signal.
Specialized ultrasonic sensors for solids exist, but radar is generally preferred for
these applications.

Q: Does temperature affect the reading?

A: Yes. The speed of sound changes by approximately 0.17% per degree Celsius.
The DL34 includes an internal temperature sensor to compensate for this, but if
the sensor is in the sun and the air in the tank is much cooler, an external
temperature probe may be required for high accuracy.

Q: What is the typical lifespan of a DL34 sensor?

A: In a well-specified environment (no extreme temperatures or corrosive vapors),
a DL34 can last 7 to 10 years. The primary wear item is the transducer face, which
can eventually degrade if exposed to harsh UV light or aggressive chemical
cleaning agents.
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| Conclusion

The DL34 remains a cornerstone of industrial level measurement due to its
balance of performance and value. By understanding the Time-of-Flight principle
and adhering to strict installation guidelines, engineers can implement a
measurement solution that requires minimal intervention over its operational life.
When considering the DL34 for your next project, always verify the chemical
compatibility of the wetted materials and the environmental conditions of the
vessel. For further technical support and to explore the full range of ultrasonic and
radar measurement options, visiting the Main Page of a dedicated manufacturer
like Welk is the recommended next step for ensuring project success.



