Webcal

A practical guide to webcal, covering the reader intent, the relationship to webcal,
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 modern industrial automation, the precision of level
measurement is often determined not just by the hardware installed on a tank, but
by the sophistication of the software used to configure it. Webcal represents a
critical component in the ecosystem of ultrasonic level measurement, providing a
PC-based interface for the calibration and optimization of non-contact sensors. For
engineers and maintenance professionals, understanding the interplay between
configuration software and sensor physics is essential for ensuring long-term
operational reliability in water treatment, chemical processing, and industrial
manufacturing.

As a professional manufacturer of industrial level measurement instruments, Welk
provides a comprehensive range of solutions, including radar level meters and
ultrasonic sensors. To explore the full breadth of these technologies, professionals
often consult the Main Page for detailed product specifications and application
support. This guide examines the technical foundations of webcal-enabled sensors
and the practical considerations for their deployment in complex industrial
environments.

| Principles of Ultrasonic Level Measurement

Before delving into the specifics of software configuration, it is necessary to
understand the underlying physical principles that webcal-compatible sensors
utilize. Ultrasonic level measurement is a non-contact technology based on the
"time-of-flight" principle.

| The Pulse-Echo Method

An ultrasonic sensor contains a piezoelectric crystal that acts as both a transmitter
and a receiver. The sensor emits a high-frequency acoustic pulse—typically in the
range of 20 kHz to 148 kHz—which travels through the air space in a tank. When
this pulse hits the surface of the liquid or solid medium, it is reflected back to the
sensor.
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The distance ($D$%) from the sensor to the material surface is calculated using the
formula:

$$D = \frac{v \times t}{2}%$%
Where:
$v$ is the speed of sound in the medium (usually air).

$t$ is the total time elapsed between the transmission of the pulse and the
reception of the echo.

| Environmental Variables

The speed of sound is not a constant; it varies significantly with temperature. For
every 1°C change in temperature, the speed of sound changes by approximately
0.6 m/s. To maintain accuracy, industrial ultrasonic sensors include an integrated
temperature sensor to provide real-time compensation. However, in applications
with significant temperature gradients or non-air vapors, the accuracy of the
time-of-flight calculation can be compromised, necessitating careful configuration
through tools like webcal.

| The Role of Webcal in Sensor Configuration

Webcal is a utility software designed to bridge the gap between complex sensor
logic and the end-user. While some sensors offer basic push-button calibration,
software-based configuration allows for a much higher degree of customization
and diagnostic capability.

| Key Configuration Parameters

Using the webcal interface, an engineer can define several critical parameters that
dictate how the sensor behaves within a specific vessel:

1. Operational Range (Span): Defining the "Empty" and "Full" points of the tank.
This correlates the physical distance measured by the sensor to the 4-20mA
analog output or digital signal.
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2. Dead Band (Near-Zone): Every ultrasonic sensor has a minimum distance (the
dead band) within which it cannot accurately process an echo. This is due to the
time required for the piezoelectric crystal to stop vibrating after transmission.
Webcal allows users to visualize this zone to ensure the tank's maximum fill level
does not enter it.

3. Fail-Safe Modes: In the event of a lost echo (due to extreme turbulence or
foam), the software allows the user to pre-determine the sensor's output—whether
it should hold the last known value, drop to 4mA, or rise to 20mA/22mA to trigger
an alarm.

4. Relay Logic: For sensors equipped with integrated relays, webcal provides the
interface to set high and low-level alarms, pump control logic (lead-lag), and
hysteresis values to prevent rapid relay cycling.

| Linearization and Tank Shapes

Not all tanks are simple cylinders. Many industrial applications involve horizontal
tanks with rounded ends or conical bottoms. Webcal includes linearization tables
and volumetric calculation tools. By inputting the tank dimensions, the software
converts the linear distance measurement into a volumetric reading (e.g., liters or
cubic meters), providing more meaningful data for inventory management.

| Practical Selection Table for Level Measurement

Choosing the right technology is the first step before configuration. The following
table compares common technologies offered by manufacturers like Welk to help
engineers identify when an ultrasonic sensor (typically configured via webcal) is
the appropriate choice.
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Ultrasonic
(Webcal

Configured)

Radar Level
Meter

Hydrostatic
Transmitter

Magnetic
Level Gauge

Measurement
Type

Best Application

Accuracy

Max Range

Configuration

Limitations

Non-contact
(Acoustic)

Water,
Wastewater,
Dilute
Chemicals

+0.25% of
range

Up to 10m (32.8
ft)

PC Software
(Webcal)

Foam, Vacuum,
High Turbulence

Non-contact
(Microwave)

Corrosive
Vapors, High
Temp, Solids

+1mm to
+3mm

Up to 70m+
(230 ft)

PC Software /
Bluetooth

Cost (Higher
than Ultrasonic)

Contact
(Pressure)

Deep Wells,
Vented Tanks

+0.1% to
+0.5%

Up to 200m
(656 ft)

HART / Local
Display

Dependent on
Fluid Density

Contact
(Visual/Magnetic)

High-Pressure
Boilers, Visual
Indication

+=5mm to
+10mm

Up to 6m (20 ft)

Mechanical /
Reed Switch

Moving parts,
buildup risk

| Installation Considerations and Best Practices

Successful deployment of a webcal-configured sensor depends heavily on physical
installation. Even the most precise software settings cannot compensate for a
poorly mounted instrument.

| 1. Avoiding Obstructions

The ultrasonic beam spreads as it travels away from the transducer. This is known

as the beam angle (typically between 8° and 12°). Any internal tank

structures—such as ladders, pipes, or agitators—that enter this beam path will
create false echoes. Webcal often features a "False Echo Suppression" or "Tank
Map" function, where the user can instruct the sensor to ignore echoes from fixed

obstructions.
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| 2. Mounting Position

Perpendicularity: The sensor must be mounted perfectly perpendicular to the liquid
surface. A tilt of even a few degrees can cause the reflected signal to miss the
receiver, leading to a "Lost Echo" error.

Distance from Wall: To avoid interference from wall seams or buildup, the sensor
should be mounted at least 300mm (12 inches) away from the tank wall for every
3m (10 feet) of depth.

Fill Stream: Never mount the sensor directly above the fill inlet. The falling liquid
will disrupt the ultrasonic pulse and cause erratic readings.

| 3. Connection via Fob

To use webcal, a proprietary USB adapter (often called a Fob) is required to
connect the sensor to a computer. It is critical to ensure the drivers are correctly
installed before connecting the hardware. The Fob provides the necessary power
to the sensor during the configuration process, allowing for bench-testing before
the unit is wired into the facility’s 24V DC loop.

| Limitations and Environmental Challenges

While ultrasonic sensors and webcal provide a cost-effective solution for many
applications, there are specific scenarios where the physics of sound limits their
effectiveness.

Heavy Foam: Foam acts as an acoustic absorber. If a thick layer of foam is
present, the ultrasonic pulse may be absorbed rather than reflected, resulting in a
loss of signal. In these cases, a radar level meter or a hydrostatic transmitter is
often recommended.

Vacuum Applications: Sound requires a medium (air or gas) to travel. In a vacuum,
ultrasonic sensors cannot function. Radar, which uses electromagnetic waves, is
the preferred choice for vacuum vessels.
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High Pressure/Temperature: Extreme pressure changes the density of the air,
affecting the speed of sound beyond what standard temperature compensation
can handle. Additionally, high temperatures can damage the transducer face.

| Maintenance and Troubleshooting

Once a sensor is configured via webcal and installed, it generally requires minimal
maintenance. However, certain industrial conditions may necessitate periodic
checks.

| Common Troubleshooting Steps

1. Erratic Readings: Often caused by turbulence or foam. Check the webcal
settings for "Damping" or "Response Time." Increasing the damping value will
average the readings over a longer period, smoothing out the output.

2. Sensor Reads "Full" Constantly: This usually indicates that the liquid has entered
the dead band or there is heavy condensation/buildup on the transducer face.
Cleaning the face with a soft cloth and mild solvent is often the solution.

3. Communication Errors: If webcal fails to recognize the sensor, check the USB
Fob connections and ensure no other software is competing for the COM port.

| Frequently Asked Questions (FAQ)

Q: Can | configure the sensor while it is wired to a PLC?

A: It is generally recommended to disconnect the sensor from the 4-20mA loop and
use the USB Fob for configuration to avoid ground loops or power interference,
unless using a specific HART-compatible interface.

Q: How does webcal handle different liquid densities?

A: Ultrasonic measurement is independent of liquid density. Whether measuring
water or a heavy chemical, the time-of-flight remains the same as long as the
surface reflects the sound wave. This is a major advantage over hydrostatic
transmitters.
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Q: Is the software compatible with all operating systems?

A: Most versions of webcal are desighed for Windows-based environments. Always
check the manufacturer's latest release for compatibility with Windows 10 or 11.

Q: Can | save my configuration for other sensors?

A: Yes, one of the primary benefits of webcal is the ability to save a configuration
file (.wcl). This allows for rapid "cloning" of settings across multiple identical tanks,
ensuring consistency across a facility.

| Conclusion

Webcal serves as a vital tool for the modern instrumentation engineer, turning a
standard ultrasonic sensor into a tailored solution for specific industrial challenges.
By understanding the principles of acoustic measurement and following rigorous
installation standards, users can leverage this software to achieve high levels of
accuracy and reliability. For those seeking advanced measurement hardware or
further technical guidance on integrating these systems into broader automation
frameworks, visiting the Main Page provides access to the expertise and product
range offered by Welk. Whether the application involves simple water storage or
complex chemical processing, the right combination of hardware and configuration
software is the key to operational excellence.



