WELK | REFERENCE GUIDE

Configuring Aos S Switches
Level 1

A practical guide to configuring aos s switches level 1, covering the reader intent,
the relationship to configuring aos s switches level 1, 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 realm of industrial automation and process control, point-level detection
serves as a critical safety and operational layer. Whether preventing a tank
overflow or ensuring a pump does not run dry, the reliability of level switches is
paramount. Configuring Aos S switches level 1 involves the fundamental setup of
these devices to ensure they interact correctly with the control system and the
physical media they are intended to monitor. As a professional manufacturer, Welk
provides a range of Level Switches designed for diverse industrial environments,
from water treatment to chemical processing.

Understanding the configuration process requires a firm grasp of the underlying
measurement principles, the electrical output logic, and the physical constraints of
the installation site. This guide provides a technical overview of how to approach
Level 1 configuration for industrial level switches.

| Measurement Principles of Level Switches

Before diving into configuration, it is essential to understand how different types of
level switches detect the presence or absence of media. Each technology has a
specific principle of operation that dictates its configuration requirements.

| 1. Float Level Switches

Float switches operate on the principle of buoyancy. A magnetic float moves with
the liquid level, and when it reaches a specific point, it actuates a reed switch
located within the stem.

Configuration Focus: Primarily mechanical orientation and ensuring the float has
sufficient travel distance. The electrical configuration usually involves selecting
between Normally Open (NO) and Normally Closed (NC) by flipping the float or
adjusting the wiring.

|2. Tuning Fork (Vibrating) Level Switches

These switches utilize a piezoelectric crystal to vibrate a metal fork at its natural
frequency (typically around 1200 Hz to 1400 Hz). When the fork is immersed in
liquid or solids, the frequency shifts or the vibration is damped.

Welk Reference Guide 2



WELK REFERENCE GUIDE Configuring Aos S Switches Level 1

Configuration Focus: Sensitivity adjustment is key here. For low-density media or
aerated liquids, the sensitivity must be increased so the electronics can detect the
subtle change in vibration damping.

| 3. Capacitive Level Switches

A capacitive switch acts as one plate of a capacitor, with the tank wall or a ground
probe acting as the second plate. The media acts as the dielectric. As the level
rises, the capacitance changes based on the dielectric constant ($\\epsilonr$) of
the material.

Configuration Focus: Calibration to the specific dielectric constant of the media.
This often involves a "teach-in" process where the switch learns the capacitance of
the empty tank versus the full tank.

| 4. Ultrasonic Level Switches

These emit high-frequency sound waves across a small gap in the sensor head.
When liquid fills the gap, the sound waves are transmitted to a receiver; when the
gap is empty (air), the waves are attenuated.

Configuration Focus: Ensuring the gap is clean and adjusting the gain to account
for foam or high-viscosity liquids that might cling to the sensor.

Configuring Aos S Switches Level 1: The Setup
Process

Configuring Aos S switches level 1 refers to the baseline commissioning phase.
This stage ensures the device is powered correctly, the output logic matches the
PLC (Programmable Logic Controller) requirements, and the sensitivity is tuned to
the specific density or dielectric of the process media.

Welk Reference Guide 3



WELK REFERENCE GUIDE Configuring Aos S Switches Level 1

| Electrical Wiring and Output Logic

The first step in Level 1 configuration is determining the electrical interface. Most
modern level switches utilize a 3-wire (DC) or 2-wire (AC/DC) configuration.

NPN vs. PNP: In DC systems, you must match the switch output to the PLC input
card. PNP (source) outputs provide a positive voltage when triggered, while NPN
(sink) outputs pull the signal to ground.

NO/NC Selection: This is a safety-critical configuration. A "Normally Closed" (NC)
configuration is often preferred for high-level alarms (overfill prevention) because
if a wire breaks, the system will register an alarm state, providing a fail-safe
mechanism.

| Sensitivity Adjustment

For technologies like tuning forks or capacitive probes, the sensitivity must be
adjusted to prevent false triggers from splashing or foam.

1. Low Sensitivity: Used for heavy, dense liquids or solids where build-up might
occur. This prevents the switch from staying "on" if a small amount of material
clings to the probe.

2. High Sensitivity: Necessary for light powders, oils, or carbonated liquids where
the physical change in the environment is minimal.

| Time Delay (Hysteresis)

Configuring the time delay is a vital part of Level 1 setup. In tanks with high
turbulence or agitation, the liquid surface is not stable. Without a delay (typically
0.5 to 5 seconds), the switch would rapidly toggle on and off, potentially damaging
pumps or causing "chatter" in the control relays.
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| Practical Selection Table for Level Switches

Choosing the right switch is the precursor to successful configuration. The
following table outlines common industrial media and the recommended switch

technology.

Media Type

Recommended
Technology

Key
Configuration
Factor

Temperature

Range
(Typical)

Max Pressure

Clean Water

Corrosive
Chemicals

Granular Solids

Float or Tuning
Fork

PTFE-coated
Capacitive

Rotating Paddle
or Fork

Build-up
resistance

Dielectric
calibration

Torque/Sensitivity

-40°C to 150°C

-20°C to 120°C

-40°C to 200°C

40 bar

10 bar

Atmospheric

Viscous Oils Tuning Fork Damping -50°C to 150°C 64 bar
(High Freq) threshold
Highly Aerated Ultrasonic Gap Signal gain -40°C to 100°C 20 bar

Liquids

| Installation Considerations

A successful Level 1 configuration is impossible if the physical installation is
flawed. Engineers must consider the following during the setup phase:

Mounting Position: Side-mounting is common for point-level detection, but the
switch should be angled slightly downward (about 15-20 degrees) in some
applications to allow liquid to drain off the sensor face, preventing false readings
from "bridging" or coating.

Avoid the Inflow: Never install a level switch directly under the filling inlet. The
force of the incoming material can cause mechanical damage or constant false
triggering.
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Dead Zones: For ultrasonic or radar-based switches, ensure the configuration
accounts for the "blocking distance" or dead zone near the sensor face where
measurements are not possible.

Cable Glands: Ensure cable glands are pointed downwards to prevent moisture
from entering the housing via the cable (creating a "drip loop").

| Limitations and Common Risks

While level switches are robust, they are not universal. Configuring Aos S switches
level 1 requires acknowledging the following limitations:

1. Media Buoyancy/Density: Float switches will fail if the liquid density is lower than
the float's design specification (e.g., a float designed for water with a specific
gravity of 1.0 will not float in certain light oils with an SG of 0.7).

2. Coating and Scaling: In wastewater or mining slurries, material can build up on
the sensor. While tuning forks are designed to shed some material, heavy scaling
will eventually dampen the vibration permanently, leading to a false "full" signal.

3. Electromagnetic Interference (EMI): Capacitive switches can be sensitive to
nearby high-voltage equipment or variable frequency drives (VFDs). Proper
shielding and grounding during the configuration phase are mandatory.

| Frequently Asked Questions (FAQ)

How do | test the configuration without filling the
tank?

Most modern switches, such as those from Welk, include a manual test button or a
magnetic test point. For tuning forks, you can carefully touch the tines to simulate
immersion, though this should be done with caution to avoid damaging the sensor.
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What is the difference between Level 1 and Level 2
configuration?

Level 1 configuration focuses on the basic switching point, electrical output, and
sensitivity. Level 2 usually involves advanced integration, such as HART
communication setup, remote diagnostics, or configuring complex logic for
multiple switching points in a single probe.

| Can I use a liquid level switch for dry solids?

It depends on the technology. Tuning forks designed for liquids vibrate at a
different frequency than those designed for solids. Using a liquid-tuned fork in
heavy sand may result in mechanical failure or a lack of sensitivity. Always check
the manufacturer's specifications for media compatibility.

| Why is my switch triggering when the tank is empty?

This is usually due to "bridging" or coating. If a conductive film of liquid remains
between the probe and the tank wall (in capacitive switches) or between the tines
(in tuning forks), the switch assumes it is submerged. Increasing the sensitivity
threshold or cleaning the sensor usually resolves this.

| Conclusion

Configuring Aos S switches level 1 is a foundational task for any process engineer
or technician. By matching the measurement principle to the media characteristics
and carefully setting the electrical logic and sensitivity, you ensure a reliable
point-level detection system. For specialized applications or harsh environments,
consulting with a manufacturer like Welk ensures that the hardware selected is
capable of meeting the rigorous demands of industrial automation. Proper
configuration today prevents costly overflows and equipment damage tomorrow.
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