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In the landscape of industrial automation, point level detection serves as a critical
safeguard for process continuity and safety. Among the various technologies
available, the vepoint category—specifically high-frequency limit switches—has
emerged as a versatile solution for detecting the presence or absence of liquids
and solids in tanks and pipelines. Unlike continuous level measurement, which
tracks the exact volume or height of a medium, point level sensors act as
electronic switches, triggering alarms or controlling pumps when a specific
threshold is reached.

Reliable point level detection prevents catastrophic events such as tank overfills,
pump dry-running, and vessel depletion. For engineers and procurement
specialists, understanding the underlying physics of these sensors is the first step
toward optimizing process efficiency. This guide explores the principles, selection
criteria, and installation best practices for vepoint and related point level
technologies.

| Measurement Principles of Point Level Technology

To select the correct instrument, one must understand how different sensors
interact with the process media. Point level switches generally fall into three
physical categories: high-frequency (microwave), vibrating, and capacitive.

|High-Frequency Microwave (Vepoint) Sensors

High-frequency sensors, often referred to in the industry as vepoint or microwave
limit switches, operate by emitting a high-frequency electromagnetic field from the
sensor tip. When the medium comes into contact with the tip, the dielectric
constant of the material causes a shift in the resonance frequency or a change in
the phase of the signal.

The sensor electronics detect this shift and convert it into a switching signal. A
significant advantage of this technology is its ability to ignore foam and heavy
build-up on the sensor tip. By adjusting the switching threshold, the sensor can
distinguish between the actual liquid level and a thin film of residue left on the
probe, making it ideal for viscous or sticky media.
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|Vibrating Level Switches (Tuning Forks)

A vibrating level switch utilizes a sensing element shaped like a tuning fork, which
is piezoelectrically energized to vibrate at its mechanical resonance frequency in
air. When the fork is submerged in a liquid or covered by solids, the frequency of
vibration decreases due to the increased density of the surrounding medium. This
frequency change is monitored by the internal circuitry and translated into a binary
output (on/off). These are robust and require no calibration, though they can be
sensitive to very high-viscosity materials that might damp the vibration
prematurely.

| Capacitive Point Level Sensors

Capacitive sensors treat the sensor probe and the tank wall as two electrodes of a
capacitor. The medium acts as the dielectric material between them. As the level
rises and covers the probe, the capacitance increases because most industrial
media have a higher dielectric constant than air. This technology is cost-effective
but can be susceptible to errors if the media's moisture content or chemical
composition changes significantly, or if conductive build-up forms a bridge
between the probe and the wall.

| Technical Selection Criteria

Choosing a vepoint sensor requires a detailed analysis of the application
environment. The following table provides a comparison of common point level
technologies to assist in the initial selection phase.

| Selection Comparison Table

Welk Reference Guide 3



WELK REFERENCE GUIDE Vepoint

High-Frequency Vibrating (Tuning Capacitive
(Vepoint) Fork)

Primary Media Liquids, Pastes, Liquids, Powders Liquids, Solids
Granules

Build-up Resistance Excellent Moderate Low to Moderate

Foam Detection Can be suppressed May trigger false Variable

positives

Moving Parts None Minimal (Vibration) None

Hygienic Design High (Flush mount) Moderate High

Typical Pressure Up to 40 bar Up to 64 bar Up to 25 bar

Temp. Range -40°C to +115°C -50°C to +150°C -40°C to +125°C
(standard)

| Media Properties to Confirm

Before finalizing a specification, confirm the following properties of the target
medium:

1. Dielectric Constant (er): High-frequency sensors typically require a minimum &r
of 1.5 to 2.0.

2. Viscosity: For highly viscous materials (above 10,000 mPa-s), flush-mounted
vepoint sensors are preferred over tuning forks to prevent material bridging.

3. Conductivity: Highly conductive liquids may require specific electrode coatings
for capacitive sensors, whereas microwave-based sensors are generally
unaffected.

| Installation Considerations

Proper installation is as important as the technology choice itself. Poor placement
can lead to false triggers or mechanical damage to the sensor.
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| Mounting Position

Top Mounting: Used for high-level (overfill) protection. The sensor should be
installed away from the filling inlet to avoid being triggered by the falling stream of
material.

Side Mounting: Used for low-level (dry-run) protection or mid-level control. In
horizontal tanks, side mounting ensures the sensor is covered or uncovered
quickly as the level changes.

Flush Mounting: In food and beverage or pharmaceutical applications, vepoint
sensors should be mounted flush with the internal tank wall using hygienic fittings
(e.g., Tri-Clamp or Varivent) to eliminate dead spaces where bacteria could grow.

| Nozzle Design

If the sensor is installed in a mounting nozzle, the nozzle length should be kept as
short as possible. For high-frequency sensors, if the nozzle is too long, the
electromagnetic field may interact with the nozzle walls rather than the medium,
leading to "false full" readings. Ideally, the sensing tip should extend at least 10
mm to 20 mm into the vessel beyond the nozzle end.

| Cable Routing and Environment

Industrial environments are often rife with electromagnetic interference (EMI). Use
shielded cables and ensure the sensor housing is properly grounded. If the sensor
is installed outdoors, a sunshade is recommended to prevent extreme temperature
fluctuations from affecting the internal electronics, even if the sensor is rated for
high ambient temperatures.

| Limitations and Common Risks

While vepoint technology is highly reliable, certain conditions can challenge its
accuracy:
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Extremely Low Dielectric Media: Non-polar solvents or pure oils with very low
dielectric constants may not provide enough signal shift for standard
high-frequency sensors. In these cases, specialized sensitive versions are required.

Turbulence and Agitation: In tanks with high-speed agitators, the physical force of
the moving liquid can damage protruding probes. A protective baffle or a
flush-mounted sensor is necessary in these environments.

Heavy Coating/Bridging: Although microwave sensors ignore thin films, a massive
accumulation of conductive material (like metallic sludge) that completely
encapsulates the sensor tip can eventually cause a false trigger. Periodic cleaning
or the use of "active shield" technology may be required.

Air Bubbles and Gas Pockets: In some liquid applications, large air pockets trapped
against the sensor tip can prevent the sensor from detecting the liquid, leading to
a "false empty" signal.

| Frequently Asked Questions (FAQs)

Q: Can a vepoint sensor distinguish between oil and water?

A: Yes. Because water has a very high dielectric constant (sr = 80) and oil has a
low one (er = 2), the sensor can be calibrated to trigger only when the water level
reaches the probe, effectively ignoring the oil layer in an interface application.

Q: Is calibration required for every new medium?

A: Most modern high-frequency switches come pre-set for standard liquids.
However, for powders or very low-dielectric liquids, a simple "teach-in"
process—performed while the sensor is covered and uncovered—is usually
sufficient to set the switching threshold.

Q: How does temperature affect the sensor?

A: While the electronics are compensated for temperature drift, extreme heat can
change the dielectric properties of the media itself. It is important to select a
sensor with a process temperature rating that exceeds the maximum possible
temperature during CIP (Clean-In-Place) cycles, which can reach 140°C.
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Q: Can these sensors be used in hazardous areas?

A: Yes, many point level sensors are available with ATEX, IECEx, or FM
certifications for use in explosive gas or dust atmospheres. These typically require
an intrinsically safe (Ex i) power supply or an explosion-proof (Ex d) housing.

| Conclusion

Selecting the right point level detection system is a balance between
understanding the chemical properties of the media and the mechanical
constraints of the process vessel. Vepoint technology offers a high-performance
alternative to traditional mechanical or capacitive switches, particularly in
applications where hygiene and build-up resistance are paramount. By following
the guidelines for dielectric assessment and proper nozzle placement, engineers
can ensure a maintenance-free installation that protects both equipment and
personnel.

For more detailed technical specifications on various level measurement
instruments, including radar and ultrasonic options, you may visit the Main Page to
explore a comprehensive range of industrial solutions. Ensuring you have the right
data before procurement is the best way to guarantee long-term reliability in your
automation projects.
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