Fysic Fxa-90

A practical guide to fysic fxa-20, covering the reader intent, the relationship to
fysic fxa-90, 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 and process control, the ability to
monitor liquid and solid levels with precision is fundamental to operational safety
and efficiency. While high-end sensors provide the raw data, the communication of
that data—especially in remote or decentralized environments—requires robust
integration. The fysic fxa-90, though often recognized in broader contexts as a
communication and alert module, represents a specific class of GSM-based
notification technology that can be paired with industrial level switches to bridge
the gap between field sensing and remote monitoring.

For engineers and facility managers, selecting the right level measurement
technology is the first step in building a reliable monitoring system. This guide
explores the core principles of industrial level measurement, the integration of
alarm modules for remote notification, and the technical criteria necessary for
professional-grade installations.

| Core Principles of Industrial Level Measurement

Before implementing a remote alert system, it is essential to understand the
physics behind the sensors that generate the signal. Industrial level measurement
generally falls into two categories: continuous level measurement and point level
detection.

| 1. Radar Level Measurement (Non-Contact)

Radar level meters operate on the Time-of-Flight (ToF) principle. The sensor emits
a high-frequency electromagnetic wave (typically in the 26GHz or 80GHz range)
toward the product surface. The wave is reflected back to the antenna, and the
device calculates the distance based on the time interval between emission and
reception.

80GHz Radar: Offers a narrower beam angle, which is ideal for avoiding internal
tank obstructions like agitators or ladders. It also provides higher precision (up to
+1 mm).



Fysic Fxa-90

Dielectric Constant ($er$): The reliability of the radar reflection depends on the
dielectric constant of the medium. Materials with high $er$, such as water-based
liquids, reflect waves strongly, while low $sr$ materials like oils or plastic pellets
require more sensitive processing.

| 2. Ultrasonic Level Measurement

Ultrasonic sensors use sound waves rather than electromagnetic waves. The
transducer emits an ultrasonic pulse that travels through the air, reflects off the
surface, and returns.

Speed of Sound: Since the speed of sound varies with air temperature, professional
ultrasonic sensors include integrated temperature compensation to maintain
accuracy.

Limitations: Ultrasonic waves can be absorbed by heavy foam or scattered by
significant dust, making them less suitable for certain chemical or milling
applications compared to radar.

| 3. Hydrostatic Level Measurement

Hydrostatic transmitters measure the pressure exerted by a liquid column at a
specific point. The relationship is defined by the formula: $P = p - g - h$, where $P$
is pressure, $p$ (rho) is the density of the liquid, $g$ is gravity, and $h$ is the
height of the liquid.

Submersible Transmitters: These are lowered into the tank or well. A capillary tube
in the cable ensures that the sensor accounts for atmospheric pressure changes,
providing a "vented" gauge pressure reading.

Application: Ideal for water treatment and deep-well monitoring where non-contact
access is difficult.
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| 4. Point Level Detection (Switches)

Level switches do not provide a continuous 0-100% reading but instead trigger a
sighal when a specific level is reached. Technologies include vibrating forks, float
switches, and capacitive probes. These are the primary devices used to trigger
alarm modules like the fysic fxa-90 in emergency high-level or low-level scenarios.

| Integrating Alarm Modules in Remote Level Sensing

In many industrial B2B applications, particularly in water management, agriculture,
or remote fuel storage, the facility may lack a centralized SCADA system or a
permanent PLC (Programmable Logic Controller) infrastructure. This is where the
integration of a GSM-based alarm module becomes critical.

Devices such as the fysic fxa-90 function as a communication bridge. When a level
switch (e.g., a Welk magnetic float switch) reaches its trigger point, it closes a dry
contact circuit. This circuit completion prompts the alarm module to send a
pre-programmed SMS or voice alert to the maintenance team.

| Key Benefits of GSM Integration:

Independence from Local Network: Operates over cellular networks, making it
suitable for remote reservoirs.

Immediate Response: Reduces the risk of tank overflows or pump dry-running by
providing real-time alerts.

Cost-Effectiveness: Provides a simplified monitoring solution without the need for
extensive wiring or expensive telemetry software.

For those evaluating different sensor types and their integration capabilities,
reviewing the Main Page of a dedicated manufacturer can provide insights into
which sensors offer the compatible output signals (such as relay or transistor
outputs) required for these alarm modules.



Fysic Fxa-90

| Technical Selection Criteria

Choosing the correct instrument requires a detailed analysis of the process
environment. The following factors must be confirmed before procurement:

1. Media Characteristics: Is the liquid corrosive, viscous, or prone to foaming?
Corrosive media require PTFE or PVDF-coated sensors.

2. Process Temperature and Pressure: Standard sensors usually handle up to 80°C.
High-temperature applications (up to 250°C or more) require specialized cooling
elements or high-frequency radar.

3. Measurement Range: Ultrasonic sensors typically cover up to 15-20 meters,
while high-frequency radar can reach up to 120 meters.

4. Accuracy Requirements: If the application is for custody transfer, high-precision
radar (=1 mm) is necessary. For simple pump control, a hydrostatic sensor with
+0.5% FS accuracy may suffice.

| Installation Considerations and Best Practices

Proper installation is as important as the technology selection itself. Even the most
advanced radar or ultrasonic sensor will fail if placed incorrectly.

The Dead Zone (Blocking Distance): Every non-contact sensor has a "dead zone"
near the transducer face where measurements are impossible. Ensure the
maximum liquid level never enters this zone.

Nozzle Geometry: For radar and ultrasonic sensors, the nozzle height and diameter
must be considered. If the nozzle is too long or narrow, it can create "ringing" or
false echoes.

Obstructions: Avoid installing sensors directly above inflow pipes, internal ladders,
or heating coils. If obstructions are unavoidable, use a sensor with "false echo
suppression" software to map out these interference signals.

Stilling Wells: In tanks with heavy turbulence or foam, installing the sensor inside a
stilling well (a vertical pipe) can provide a calm surface for accurate measurement.
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| Comparative Selection Table

Radar (80GHz) Precise =1 mm 120 m Higher initial
chemical/oil cost
storage

Ultrasonic Water/wastewater +0.25% Span 20m Affected by
tanks foam/vapor

Hydrostatic Deep wells, (85 961ES 200 m+ Density
open reservoirs dependent

Magnetic Gauge  Visual bypass +5-10 mm 6m Moving parts
monitoring (float)

Level Switch Overfill N/A Point-based No continuous
protection data

| Maintenance and Troubleshooting

To ensure the longevity of the level measurement system, a regular maintenance
schedule should be implemented:

Cleaning: For ultrasonic and radar sensors, check the transducer face for buildup
or condensation. While many modern sensors have self-cleaning designs, heavy
crystallization may require manual intervention.

Calibration Verification: Periodically compare the digital reading against a manual
dip-tape measurement to ensure the sensor hasn't drifted.

Cable Integrity: For hydrostatic sensors, inspect the cable jacket for nicks and
ensure the desiccant in the vent tube (if used) is still active to prevent moisture
from entering the sensor electronics.

| Frequently Asked Questions (FAQ)

Q: Can | use a radar sensor for solids like grain or cement?
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A: Yes, but it is recommended to use a high-frequency (80GHz) radar with a
specialized lens antenna to handle the low dielectric constant and the steep angles
of repose found in solid silos.

Q: How does the fysic fxa-90 connect to an industrial sensor?

A: It typically connects via a digital input. You would use a level switch with a relay
output or a continuous sensor with an integrated switch point. When the level
reaches the threshold, the switch closes the circuit on the alarm module.

Q: What is the impact of foam on level measurement?

A: Foam absorbs ultrasonic waves, often leading to a "loss of echo" error. Radar is
more resistant to foam, but extremely thick, dense foam may still attenuate the
signal. In such cases, hydrostatic pressure or a stilling well is the preferred
solution.

Q: Do these sensors require specific power supplies?

A: Most industrial level transmitters are 2-wire loop-powered (24V DC). Some radar
units or alarm modules may require a separate 4-wire power supply depending on
their power consumption and communication features.

By understanding these principles and selecting the appropriate integration tools,
industrial operators can ensure reliable level monitoring even in the most
challenging environments. For a detailed review of specific hardware options and
application-specific support, engineers are encouraged to consult the technical
documentation available on the manufacturer's Main Page.



