WELK | REFERENCE GUIDE

Signal Fire

A practical guide to signal fire, covering the reader intent, the relationship to signal
fire, 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 remote process monitoring, the
ability to transmit data from remote locations to a central control room is critical.
For industries such as oil and gas, water treatment, and chemical processing, level
measurement is often required in geographically dispersed or hazardous locations
where traditional wiring is cost-prohibitive. This is where wireless telemetry
systems, often referred to in the context of signal fire technology, become
indispensable. These systems allow for the seamless integration of level
sensors—such as radar, ultrasonic, and hydrostatic transmitters—into a unified
data network without the need for extensive cabling.

The Role of Wireless Telemetry in Level
Measurement

Wireless telemetry serves as the bridge between a field-mounted level sensor and
the end-user's data management system. In a typical setup, a level meter is
installed on a tank or open channel. Instead of running hundreds of meters (or
feet) of conduit and wire, the sensor is connected to a wireless node. This node
captures the sensor's output—whether it is a 4-20mA analog signal, a Modbus RTU
digital signal, or a HART protocol—and transmits it via radio frequency to a central
gateway.

The term "signal fire" in a modern industrial context represents the evolution of
remote signaling, moving from primitive visual cues to sophisticated, low-power
mesh networks. These networks are designed to be robust, self-healing, and
capable of operating for years on battery power, making them ideal for monitoring
tank farms, irrigation systems, and remote wellheads.

| Principles of Wireless Signal Transmission

Before selecting a wireless solution for level measurement, it is essential to
understand the underlying measurement and transmission principles. Most
industrial wireless systems operate on the 900 MHz or 2.4 GHz frequency bands.
The 900 MHz band is particularly favored in industrial environments due to its
superior ability to penetrate obstacles and its longer range, which can extend up to
5 kilometers (approximately 3 miles) with a clear line of sight.

#### Sensor Interfacing
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Wireless nodes act as the interface for various types of level instruments:

Analog Inputs: Standard 4-20mA signals from hydrostatic or ultrasonic sensors are
converted into digital packets for transmission.

Digital Inputs: Modbus RTU allows for the transmission of multiple variables, such
as level, temperature, and sensor status, over a single wireless link.

HART Passthrough: Advanced nodes can extract HART data from smart
transmitters, providing diagnostic information alongside the primary level
measurement.

| Integrating Level Sensors with Signal Fire Systems

To ensure a reliable measurement system, the choice of the primary level sensor
must align with the capabilities of the wireless telemetry system. For a
comprehensive overview of sensor technologies compatible with these wireless
systems, engineers should visit the Main Page to review product options and
application support.

#### Radar Level Meters

Radar level meters are often the preferred choice for high-accuracy applications in
volatile environments. When paired with a wireless node, the radar unit provides
non-contact measurement that is unaffected by pressure or temperature changes.
Because radar units can be power-intensive, the wireless system must be
configured to manage power cycles effectively, often by "waking up" the sensor
only when a measurement is required.

###4# Ultrasonic Level Sensors

Ultrasonic sensors are widely used for liquid level monitoring in water treatment
and chemical storage. These sensors use sound waves to determine the distance
to the liquid surface. In a wireless configuration, ultrasonic sensors are ideal for
open-air applications like flumes or weirs where installing power lines would be
difficult.

#### Hydrostatic Level Transmitters
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For deep wells or pressurized tanks, hydrostatic transmitters measure the pressure
exerted by the liquid column. These sensors are often installed in remote locations,
making them primary candidates for wireless telemetry. The node provides the
necessary excitation voltage to the sensor and transmits the resulting pressure
data back to the gateway.

| Key Evaluation Criteria for Wireless Level Systems

When evaluating a wireless signal fire system for level measurement, several
technical factors must be considered to ensure long-term reliability and data
integrity.

1. Power Management: Since many remote nodes operate on batteries or small
solar panels, the power consumption of the level sensor is critical. Low-power
sensors that stabilize quickly after power-up are preferred.

2. Network Topology: A mesh network allows nodes to communicate with each
other to find the most efficient path to the gateway. This increases reliability in
dense industrial environments where metal structures might block a direct signal.

3. Data Update Rate: Unlike wired systems that provide real-time data, wireless
systems often use update intervals (e.g., every 1 minute or 15 minutes) to
conserve battery. The system must be capable of "exception reporting," where it
sends an immediate signal if a high-level alarm threshold is reached.

4. Environmental Rating: Both the |level sensor and the wireless node must be
rated for the environment, typically requiring IP66/67 or NEMA 4X protection, and
potentially Class |, Div 1 or 2 certifications for hazardous areas.

| Comparison: Wired vs. Wireless Level Measurement
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Wired Systems Wireless Telemetry (Signal
Fire)
Installation Cost High (Conduit, cabling, labor) Low (No cabling required)
Deployment Speed Slow (Requires Fast (Plug-and-play)

trenching/permits)

Data Latency Near-zero (Real-time) Variable (Based on update
interval)
Reliability High (Physical connection) High (With mesh

networking/redundancy)

Maintenance Low (Cable checks) Moderate (Battery
replacements)

Range Limited by cable Up to 5 km (3 miles) per hop
length/voltage drop

| Installation Considerations and Best Practices

Successful deployment of a wireless level measurement system requires careful
planning, particularly regarding signal propagation and sensor placement.

#### Antenna Placement and Line of Sight

While 900 MHz signals have good penetration, a clear line of sight (LoS) is always
preferable. The antenna should be mounted as high as possible to clear the
"Fresnel zone," an elliptical area around the direct path of the signal that should
remain unobstructed to prevent signal degradation.

#### Grounding and Surge Protection

Remote towers or tanks are often targets for lightning. Both the level sensor and
the wireless node should be properly grounded. Using lightning arrestors on
antenna cables is a standard requirement for outdoor installations.

#### Sensor Calibration
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Before connecting a level meter to a wireless node, it should be calibrated locally
using a handheld communicator or laptop. Ensure that the 4mA and 20mA points
(or Modbus registers) accurately reflect the empty and full states of the vessel.
Once the wireless link is established, verify that the readings at the gateway match
the local readings.

| Common Risks and Limitations

While wireless technology offers significant advantages, engineers must be aware
of potential risks:

Signal Interference: Other industrial equipment or nearby radio networks can
cause interference. Performing a site survey to identify existing RF traffic is
recommended.

Battery Life Depletion: High-frequency data updates or high-current sensors (like
some older radar models) can drain batteries rapidly. It is vital to calculate the
power budget based on the intended update rate.

Data Security: Wireless signals can be intercepted if not properly encrypted.
Modern systems use AES-128 or AES-256 encryption to protect industrial data.

Latency in Control Loops: Wireless telemetry is generally better suited for
monitoring and data logging than for high-speed PID control loops due to the
inherent latency of radio transmission.

| Frequently Asked Questions

Q: How many sensors can one wireless node support?

A: This depends on the node model. Some nodes support a single 4-20mA input,
while others can support multiple digital inputs or a Modbus string of up to 32
sensors.

Q: Can these systems work inside metal buildings?
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A: Metal reflects radio waves. While sighals can sometimes "bounce" out of a
building through windows or doors, it is usually best to mount the antenna on the
exterior of the building using a coaxial extension cable.

Q: What happens if the gateway loses power?

A: Most systems include data logging at the node level. Once the gateway is
restored, the nodes can backfill the missing data to ensure there are no gaps in the
historical record.

Q: Is it possible to use solar power for the sensors?

A: Yes, many wireless nodes include built-in solar regulators. A small 5W or 10W
solar panel is often sufficient to power both the node and a low-power level sensor
indefinitely.

| Conclusion

Implementing a signal fire wireless telemetry system for level measurement
significantly reduces the complexity and cost of remote monitoring. By
understanding the principles of radio transmission and selecting the appropriate
level sensor—whether radar, ultrasonic, or hydrostatic—operators can achieve
high-precision data collection in the most challenging environments. Before
proceeding with a project, confirm the distance between monitoring points, the
required data frequency, and the power requirements of your specific level
instruments to ensure a robust and reliable installation.
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