Lv20

A practical guide to Iv20, covering the reader intent, the relationship to Iv20, 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 field of industrial process control, point level detection serves as a critical
safety and operational layer. The Iv20 series represents a specialized category of
vibrating fork level switches designed to provide reliable liquid level limit
detection. Unlike continuous level measurement systems that track the fluid
surface throughout the entire height of a vessel, the Iv20 is engineered to trigger
an electrical signal at a specific, predetermined point. This functionality is
indispensable for preventing tank overfills, protecting pumps from dry running, and
managing automated filling and emptying cycles in diverse sectors such as water
treatment, chemical processing, and industrial automation.

As a professional manufacturer, Welk emphasizes the importance of selecting the
correct measurement technology based on the physical properties of the medium
and the environmental conditions of the application. The Iv20 is often selected for
its immunity to changes in fluid properties such as density, conductivity, and
dielectric constant, making it a versatile choice for complex industrial
environments.

Fundamental Measurement Principle: The Tuning
Fork Method

The operation of the Iv20 vibrating fork level switch is based on the principles of
mechanical resonance and frequency shift. The sensor head consists of two
metallic tines—resembling a tuning fork—that are driven into vibration by an
internal piezoelectric crystal. This crystal converts electrical energy into
mechanical movement, causing the tines to vibrate at their natural resonant
frequency in the air.
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| Frequency Shift Detection

When the liquid level in a tank or pipe rises and makes contact with the vibrating
tines of the Iv20, the mechanical resonance is dampened. The physical presence of
the liquid increases the mass and resistance acting upon the fork, leading to a
significant decrease in the vibration frequency. A second piezoelectric crystal acts
as a receiver, sensing the change in frequency and transmitting this data to the
integrated electronics.

| Electronic Signal Conversion

The internal microprocessor of the Iv20 compares the measured frequency against
a calibrated threshold. Once the frequency drop exceeds this threshold, the
electronics switch the output state. This output can be configured as a PNP/NPN
transistor output, a relay contact, or a two-wire AC/DC signal, depending on the
specific model and the requirements of the control system (such as a PLC or DCS).
Because the device relies on mechanical vibration rather than electrical
conductivity or optical properties, it remains highly reliable even when the liquid is
turbulent, aerated, or contains bubbles.

| Technical Design and Material Selection

To ensure longevity and accuracy in harsh industrial environments, the
construction of the Iv20 must adhere to strict material standards. Most industrial
variants utilize 316L stainless steel for the wetted parts, which offers excellent
corrosion resistance against a wide range of chemicals and cleaning agents used
in CIP (Clean-In-Place) processes.

| Mechanical Specifications

Housing Materials: Typically constructed from stainless steel or high-grade plastics
(like PBT) to protect the internal electronics from moisture and dust ingress, often
rated to IP66 or IP6&7.
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Process Connections: The Iv20 is available with various mounting options, including
G 1/2", G 3/4", and G 1" threads, as well as NPT equivalents and hygienic tri-clamp
fittings for food and pharmaceutical applications.

Pressure and Temperature Limits: Standard models are designed to operate in
pressures ranging from vacuum up to 40 bar (approx. 580 psi) and process
temperatures from -40°C to +150°C (-40°F to 302°F).

| Electrical Characteristics

The Iv20 is designed for easy integration into existing electrical infrastructures. It
often features a status LED (typically green for power and red/yellow for switch
status), allowing maintenance personnel to verify the sensor's state at a glance.
Power supply requirements usually span a wide range, such as 10-35V DC for
transistor outputs or 20-250V AC/DC for relay versions, ensuring compatibility with
global industrial standards.

| Selection Criteria: LV20 vs. Alternative Technologies

Choosing the right level switch requires an understanding of how different
technologies interact with the process medium. While the Iv20 is a robust solution
for many applications, engineers must compare it against other common
technologies like float switches, ultrasonic sensors, and capacitive probes.
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Iv20 Vibrating Capacitive
Fork Switch
No Yes No No

Moving Parts

Maintenance Low High (due to Low Medium
fouling)

Foam High Medium Low Low

Resistance

Viscosity Limit Up to 10,000 Low N/A High
mm?/s

Coating Low High Medium High

Sensitivity

Cost Moderate Low High Moderate

| Advantages of the Iv20

One of the primary reasons engineers specify the Iv20 is its resistance to foam. In
many chemical reactions or wastewater treatment stages, surface foam can cause
ultrasonic sensors to lose signal or float switches to become stuck. The vibrating
fork of the Iv20 cuts through the foam and only triggers when it encounters the
actual liquid phase. Furthermore, since it has no moving parts, it is not subject to
the mechanical wear and jamming that frequently plague traditional float-style
switches.

For a comprehensive overview of all available level measurement technologies,
including continuous radar and ultrasonic transmitters, engineers should review
the product options and application support available on our Main Page.

| Installation Guidelines for Optimal Performance

Correct installation is paramount to the reliability of the Iv20. While the device is
robust, improper placement can lead to false triggers or physical damage to the
sensor tines.
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| Orientation and Positioning

Horizontal Mounting: When installing the Iv20 horizontally in the side of a tank, the
tines should be oriented vertically (one above the other) if the liquid is viscous or
likely to leave deposits. This allows the liquid to drain easily from the forks when
the level drops. Most units include a marking or notch on the hexagonal base to
indicate the orientation of the tines.

Vertical Mounting: For top-down installation, the sensor can be mounted at the
desired high-level alarm point. Ensure the tines are clear of any internal tank
structures like agitators or baffles.

Pipe Mounting: In small-diameter pipes, the Iv20 can be used for pump protection.
It should be positioned such that the tines do not obstruct the flow significantly,
and the flow direction should ideally be parallel to the flat surface of the tines to
minimize mechanical stress.

| Avoiding Interference

Avoid installing the sensor directly in the path of the tank's infill stream. The force
of the falling liquid can cause false alarms or even bend the tines over time. If the
sensor must be placed near an inlet, a protective baffle plate should be installed to
shield the device. Additionally, ensure that the cable entry points downward to
prevent moisture from traveling along the cable and entering the housing via
gravity.

| Maintenance, Calibration, and Troubleshooting

One of the significant benefits of the Iv20 is that it is virtually maintenance-free.
Because there are no moving parts to lubricate or seals to replace regularly, the
total cost of ownership is very low. However, in applications involving highly
viscous or "sticky" liquids that may cause heavy buildup, periodic inspection is
recommended.
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| Cleaning and Inspection

If the application involves media that crystallizes or leaves a thick coating, the
forks should be checked periodically. While the Iv20 is desighed to ignore a certain
amount of buildup, an excessive layer of solid material can eventually dampen the
vibration enough to cause a permanent "covered" signal. Cleaning can usually be
performed with a soft cloth or a cleaning solution compatible with 316L stainless
steel.

| Troubleshooting Common Issues

1. False Alarms (Sighal when empty): This is often caused by heavy buildup
between the tines. Clean the forks and ensure the density of the medium has not
changed significantly beyond the sensor's calibrated range.

2. No Signal (When covered): Check the power supply and wiring. Ensure the LED
indicators are functioning. If the liquid is extremely aerated (more air than liquid),
the fork may not detect a sufficient frequency shift.

3. Intermittent Switching: This may occur in highly turbulent tanks. Increasing the
switching delay (if the model allows) or installing a stilling well can resolve this
issue.

| Frequently Asked Questions

Q: Can the Iv20 be used in solids or powders?

A: While specifically designed for liquids, certain vibrating fork models are
engineered for solids. However, the standard Iv20 liquid level switch is generally
not recommended for heavy bulk solids as the tine spacing is optimized for fluid
dynamics.

Q: Does the density of the liquid affect the Iv20?

A: The Iv20 is largely independent of density, but most models have a minimum
density requirement (typically >0.5 g/cm? or 0.7 g/cm?3). If you are measuring
extremely light hydrocarbons, verify the sensor's sensitivity settings.
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Q: Is the Iv20 suitable for hygienic applications?

A: Yes, when ordered with the appropriate hygienic process connections (like
Tri-Clamp) and a polished surface finish (Ra < 0.8 um), the Iv20 is suitable for food,
beverage, and pharmaceutical processes.

By understanding the mechanical principles and installation requirements of the
Iv20, process engineers can implement a highly reliable point level detection
system that enhances plant safety and efficiency. For further technical data and
specific model configurations, visiting the Main Page provides access to detailed
documentation and expert support.



