LulO 2305

A practical guide to lul0 2305, covering the reader intent, the relationship to lul0
2305, 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 fluid management, the LU10 2305
represents a specific configuration of ultrasonic level technology designed for
non-contact liquid level detection. Engineers and procurement specialists often
look to this specification when seeking a reliable, short-to-medium range switching
solution that can handle corrosive or ultrapure liquids without physical contact. As
a specialized instrument, its performance depends heavily on understanding the
underlying ultrasonic physics and the environmental variables of the application
site.

At Welk, we recognize that selecting the correct level instrument requires a
balance of technical precision and cost-effectiveness. Whether managing water
treatment facilities or chemical processing plants, the LU10 2305 configuration
serves as a benchmark for compact, versatile level control. This guide explores the
technical foundations, selection criteria, and installation best practices for this
technology.

| The Ultrasonic Measurement Principle

Before evaluating the specific LU10 2305 configuration, it is essential to
understand how ultrasonic level measurement functions. This technology relies on
the "Time of Flight" (ToF) principle.

| Signal Generation and Reflection

The instrument contains a piezoelectric transducer that converts electrical energy
into high-frequency sound waves, typically in the range of 50 kHz to 200 kHz.
These sound pulses are emitted from the face of the sensor and travel through the
air or vapor space toward the surface of the liquid. When the sound waves hit the
liquid surface, they are reflected back toward the sensor.
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| Calculation of Distance

The sensor’s internal electronics act as a high-speed timer, measuring the exact
duration between the emission of the pulse and the reception of the echo. Since
the speed of sound in air is a known constant (approximately 343 meters per
second at 20°C), the distance to the liquid can be calculated using the formula:

Distance = (Speed of Sound x Time) / 2

The division by two accounts for the fact that the sound wave traveled to the
surface and back. By subtracting this distance from the total tank height (the "zero
point"), the instrument determines the actual level of the liquid.

| Temperature Compensation

The speed of sound is significantly affected by air temperature. A change of 1°C
can result in a 0.17% error in distance measurement. Professional-grade units like
those found on the Main Page of the Welk catalog include integrated temperature
sensors. These sensors provide real-time data to the microprocessor, allowing it to
automatically adjust the speed-of-sound constant and maintain accuracy despite
fluctuating ambient conditions.

| Technical Specifications of the LU10 2305

The "LU10 2305" designation typically refers to a specific build of an ultrasonic
level switch. While variations exist across manufacturers, the 2305 configuration
generally denotes a set of electrical and physical parameters optimized for
industrial integration.

| Electrical Characteristics

Input Voltage: Usually configured for a wide range, such as 12-36 VDC or a
universal AC/DC supply, making it compatible with standard PLC (Programmable
Logic Controller) inputs.
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Output Signal: The 2305 variant often features a SPDT (Single Pole Double Throw)
relay or a 4-20 mA loop-powered output. This allows the device to act as a high or
low-level alarm or to provide continuous level data to a control system.

Power Consumption: Designed for efficiency, typically consuming less than 2 Watts
during operation.

| Physical and Material Properties

Wetted Materials: To ensure longevity in harsh environments, the sensor face and
threads are often constructed from Polypropylene (PP) or Polyvinylidene Fluoride
(PVDF). These materials offer excellent resistance to acids, bases, and salts.

Mounting Threads: Usually features a 1" or 2" NPT (National Pipe Thread) or G (ISO
228) thread for easy installation into tank bungs or flanges.

Enclosure Rating: Typically rated IP65 or IP67, providing protection against dust
and water ingress in outdoor or wash-down environments.

| Practical Selection Table

When comparing the LU10 2305 to other ultrasonic models, engineers should use
the following table to determine if this configuration meets their process
requirements.
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LU10 2305 Alternative (Long Alternative
Specification Range) (Chemical Pro)

Measurement Range 0.1m to 5.5m 0.5m to 15m 0.2m to 8m
(approx. 18 ft)

Dead Band 10 cm to 20 cm 50 cm 25 cm

Beam Angle 8 to 10 degrees 12 degrees 6 degrees (Narrow)
Housing Material Polypropylene / PVDF  Aluminum Alloy PTEE

Output Type Relay / 4-20mA 4-20mA + HART Modbus RTU / RS485
Accuracy +0.25% of range +0.5% of range *+0.1% of range

| Installation Considerations

The reliability of an ultrasonic sensor is 20% technology and 80% proper
installation. Even a high-quality LU10 2305 will fail if the physical environment
interferes with the acoustic signal.

|1. The Dead Band (Blanking Distance)

Every ultrasonic sensor has a "dead band"—a zone directly beneath the sensor
face where it cannot accurately measure. This occurs because the transducer
cannot switch from "transmit" mode to "receive" mode instantaneously. For a unit
like the LU10 2305, the dead band is typically around 100mm to 200mm. The liquid
level must never enter this zone, or the sensor will report a false reading or a "lost
echo" error.

| 2. Mounting Position and Obstructions

The sensor must be mounted perpendicular to the liquid surface. If the sensor is
tilted, the sound wave will bounce away from the transducer rather than returning
to it. Furthermore, the "beam cone" must be kept clear of obstructions such as:

Inlet pipes or fill streams



Lul0 2305

Ladders or internal bracing
Agitators or mixers

Tank walls (if the sensor is mounted too close to the edge)

| 3. Turbulence and Foam

Ultrasonic waves require a relatively flat surface to reflect effectively.

Turbulence: Heavy surface agitation can scatter the sound waves. In these cases,
a stilling well (a vertical pipe installed in the tank) may be necessary to provide a
calm surface for measurement.

Foam: Soft, airy foam is an acoustic absorber. It can soak up the ultrasonic pulse,
preventing an echo from returning. If the application involves significant foaming, a
radar level meter or a hydrostatic transmitter might be a better choice.

| Limitations and Prohibitions

While the LU10 2305 is a robust tool, it is not a universal solution. Engineers must
be aware of the following limitations:

Vacuum Applications: Sound cannot travel through a vacuum. Ultrasonic sensors
will not work in tanks under deep vacuum conditions.

High Pressure: High pressure changes the density of the air, which affects the
speed of sound and the signal strength. Most LU10 models are rated for
atmospheric pressure or very low positive pressure (up to 0.2 MPa).

Heavy Vapor and Dust: Dense vapors (like heavy solvents) or thick dust clouds can
attenuate the signal. For these environments, high-frequency radar is generally
preferred.

High Temperature: While these units have temperature compensation, the physical
materials (PP/PVDF) have limits. Operating above 60°C or 70°C can deform the
transducer or damage internal electronics.



Lul0 2305

| Maintenance and Troubleshooting

One of the primary advantages of the LU10 2305 is its low maintenance
requirement due to the lack of moving parts. However, periodic checks are
recommended.

1. Sensor Face Cleaning: In applications with splashing or condensation, build-up
can occur on the transducer face. This should be wiped clean with a soft cloth and
a mild solvent compatible with PP/PVDF. Do not use abrasive tools, as scratches
can distort the ultrasonic beam.

2. Cable Integrity: Ensure that the cable gland is tight and that the cable jacket has
not been compromised by UV exposure or chemical fumes.

3. Signal Verification: Use a handheld calibrator or the PLC interface to verify that
the reported level matches a physical dip-tape measurement once every six
months.

| Common Troubleshooting Steps

Reading stays at maximum: This often indicates a "lost echo." Check for foam,
extreme turbulence, or if the sensor is tilted.

Reading stays at minimum: This may occur if the liquid has entered the dead band
or if there is heavy condensation on the sensor face.

Erratic readings: Usually caused by electrical noise or an obstruction in the beam
path. Ensure the sensor cable is shielded and routed away from high-voltage
power lines.

| Frequently Asked Questions (FAQ)

Q: Can the LU10 2305 be used for solids like grain or sand?
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A: While it can detect solids, the range is significantly reduced because solid
surfaces are not as reflective as liquids. The angle of repose of the material can
also deflect the signal. For solids, we typically recommend a higher-power
ultrasonic unit or a radar level meter.

Q: Is the LU10 2305 suitable for food and beverage applications?

A: If the wetted materials are food-grade and the mounting is sanitary (e.g.,
Tri-Clamp), it can be used. However, users must ensure the PVDF/PP materials
meet local regulatory requirements (like FDA or EHEDG).

Q: How do | program the switch points?

A: Most LUL10 2305 units are programmed via a set of internal push-buttons and an
LED display, or through a proprietary software interface via a USB-to-RS485
adapter. This allows you to set the 4mA (empty) and 20mA (full) points or the relay
trigger heights.

Q: Can it measure through a plastic tank wall?

A: No. Ultrasonic waves reflect off the first dense surface they hit. To measure
through a tank wall, a specialized externally mounted sensor is required, though
these are less common and more expensive than standard through-hole mounting.

| Conclusion

The LU10 2305 is a workhorse in the field of industrial level control, providing a
non-contact, chemical-resistant solution for a wide variety of liquid management
tasks. By adhering to strict installation guidelines and understanding the acoustic
limitations of the environment, process engineers can achieve high levels of
automation and safety. For those requiring more specialized advice or alternative
technologies like radar or hydrostatic measurement, exploring the comprehensive
range of instruments available on the Main Page is the recommended next step in
the engineering process.



