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Level Switch Non Contact

A practical guide to level switch non contact, covering the reader intent, the
relationship to level switch non contact, 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, the demand for reliable point-level
detection has led to a significant shift from mechanical, contact-based sensors to
sophisticated non-contact technologies. A level switch non contact solution offers
the distinct advantage of measuring liquid or solid levels without physically
touching the medium. This eliminates risks associated with corrosion, material
buildup, and mechanical wear, making it a preferred choice for high-purity,
corrosive, or abrasive applications.

Selecting the appropriate non-contact technology requires a deep understanding of
the physical principles governing the measurement, as well as the environmental
constraints of the specific application. This guide explores the primary
technologies used in non-contact level switching, their operational mechanics, and
the engineering considerations necessary for successful deployment.

Measurement Principles of Non-Contact Level
Switches

Non-contact level switches primarily utilize wave-based technologies to detect the
presence or absence of a material at a specific threshold. The two most prevalent
methods are ultrasonic and radar (microwave) sensing.

| Ultrasonic Sensing Principle

Ultrasonic level switches operate by emitting high-frequency sound waves from a
transducer located at the top of a vessel. These waves travel through the air
space, reflect off the surface of the material, and return to the sensor. The device
measures the "time-of-flight"—the duration between the emission and the
reception of the echo.

In a switching configuration, the internal electronics are programmed to trigger a
relay or digital output when the measured distance reaches a pre-defined setpoint.
Because sound requires a medium to travel, ultrasonic sensors are highly
dependent on the composition of the air or gas in the tank. They are generally
used in atmospheric pressure applications where the temperature is relatively
stable.
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|Radar (Microwave) Sensing Principle

Radar-based Level Switches utilize electromagnetic pulses rather than sound
waves. These pulses travel at the speed of light and reflect off the surface based
on the dielectric constant ($\\epsilonr$) of the medium. A higher dielectric constant
results in a stronger reflection.

Unlike ultrasonic waves, radar sighals are unaffected by air temperature, pressure,
vacuum, or the presence of dust and vapors. This makes radar the superior choice
for volatile chemical storage or high-pressure reactors. For switching purposes,
radar sensors can be configured to ignore internal obstructions through "false echo
suppression” software, ensuring that the switch only triggers when the actual
product level reaches the detection zone.

| Technology Selection Matrix

Choosing between different non-contact technologies involves balancing
performance requirements against cost and environmental factors. The following
table provides a comparison for common industrial scenarios.

Ultrasonic Level

Switch

Radar (Microwave)
Switch

Laser/Optical
Switch

Primary Media

Max Range

Pressure Limits

Effect of Foam

Effect of Dust

Cost Profile
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Liquids and coarse
solids

Up to 15m (49 ft)

Atmospheric
(typically)

High (absorbs sound)

Moderate

Economical

Liquids, slurries, and
powders

Up to 30m+ (98 ft+)

High
pressure/Vacuum

Moderate (depends
on density)

Negligible

Mid to High

Clear liquids or
opaque solids

Up to 50m (164 ft)

Atmospheric

High (scatters light)

High

High
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| Key Evaluation Criteria for Level Switch Non Contact

Before specifying a level switch non contact device, engineers must confirm
several critical parameters to ensure long-term reliability.

| 1. Media Properties and Dielectric Constant

For radar switches, the dielectric constant of the material is the most critical
factor. Non-conductive liquids like oils have low dielectric constants (around 2.0),
which produce weaker reflections. In contrast, water-based liquids (dielectric ~80)
are very easy to detect. If the dielectric is too low, the signal may pass through the
material and reflect off the bottom of the tank instead of the surface.

| 2. Vessel Geometry and Internal Obstructions

Non-contact switches emit signhals in a cone-shaped pattern, known as the beam
angle. Any internal structures—such as agitators, ladders, or heating coils—that
fall within this beam angle can create "parasitic reflections." When selecting a
switch, the beam angle must be narrow enough to avoid these obstructions, or the
device must have sophisticated signal processing to mask them out.

| 3. Surface Conditions

Turbulence, splashing, or the presence of foam can interfere with signal return.
Foam is particularly challenging for ultrasonic sensors because the air pockets
within the foam absorb the sound energy, preventing an echo from returning to the
transducer. Radar is more resilient to foam, though extremely dense, thick foam
may still attenuate the signal.

| Installation and Engineering Considerations

Proper installation is paramount for the accuracy of a level switch non contact
system. Even the most advanced sensor will fail if the physical mounting is
incorrect.
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The Dead Zone (Blocking Distance): All non-contact sensors have a "dead zone"
directly beneath the sensor face where measurement is impossible. This is the
time required for the transducer to stop vibrating after emitting a pulse so it can
listen for the return. The switch setpoint must be placed outside this zone to avoid
erratic behavior.

Nozzle Dimensions: If the sensor is mounted on a standpipe or nozzle, the
diameter and height of the nozzle must be considered. If the nozzle is too narrow
or too long, the signal may reflect off the nozzle walls before even entering the
tank.

Mounting Orientation: The sensor face must be mounted perfectly parallel to the
product surface. A tilt of even a few degrees can cause the signal to reflect away
from the receiver, resulting in a "loss of echo" error.

Environmental Protection: In outdoor installations, sunshields are recommended to
prevent solar gain from affecting the internal temperature compensation of
ultrasonic units. For corrosive environments, ensure the wetted parts (often the
transducer face) are made of compatible materials like PVDF or PTFE.

| Limitations and Common Risks

While non-contact level switches reduce maintenance, they are not universal
solutions. Engineers should be aware of the following risks:

1. Heavy Dust and Build-up: While radar can penetrate dust, extreme build-up on
the sensor face itself can eventually attenuate the signal. In these cases, sensors
with air-purge connections are necessary to keep the antenna clean.

2. Vacuum Applications: Ultrasonic switches cannot function in a vacuum because
sound requires a gas medium for transmission. Radar is the only viable
non-contact option for vacuum vessels.

3. Vapor and Gas Stratification: In large tanks with volatile chemicals, different gas
layers can cause "refraction" of ultrasonic waves, similar to how a straw looks bent
in a glass of water. This can lead to significant distance errors.

Welk Reference Guide 5



WELK REFERENCE GUIDE Level Switch Non Contact

| Frequently Asked Questions (FAQ)

Q: Can a non-contact level switch detect the interface between two liquids?

A: Generally, no. Non-contact switches reflect off the top-most surface. To detect
an interface (e.g., oil over water), a contact-based technology like Guided Wave
Radar (GWR) or a magnetic level gauge is typically required.

Q: How do | handle a tank with a heavy agitator?

A: You should use a radar switch with a narrow beam angle and mount it as far
from the agitator shaft as possible. Additionally, ensure the switch has a "software
filter" or "damping" setting to ignore the intermittent signals caused by the moving
blades.

Q: Is a level switch non contact suitable for solids like grain or plastic pellets?

A: Yes, but the angle of repose must be considered. Solids do not sit flat; they form
a cone. The sensor should be positioned so that the signal hits a representative
part of the slope, usually about one-third of the way from the tank wall.

| Conclusion

Implementing a level switch non contact solution provides a high-reliability,
low-maintenance approach to industrial process control. By eliminating physical
contact with the process media, these devices reduce the risk of contamination
and mechanical failure. However, successful integration depends on matching the
physics of the sensor (Ultrasonic vs. Radar) to the specific dielectric, pressure, and
atmospheric conditions of the application.

For technical specifications and to explore various models tailored to specific
industrial needs, engineers should Review product options and application support
to ensure the selected hardware aligns with their operational safety and accuracy
requirements.
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