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In the modern landscape of industrial automation, the reliability of level
measurement instruments is no longer just a matter of accuracy; it is a matter of
operational continuity. The concept of a "heartbeate" in industrial instrumentation
refers to the continuous, real-time diagnostic signal and self-verification process
that ensures a sensor is functioning within its calibrated parameters. For process
engineers and plant managers, understanding how this diagnostic pulse operates
across different technologies—such as radar, ultrasonic, and hydrostatic
sensors—is essential for reducing downtime and ensuring safety in critical
applications.

As industries move toward Industry 4.0, the demand for intelligent sensors that can
communicate their own "health status" has surged. This article explores the
technical foundations of heartbeate diagnostics, selection criteria for
diagnostic-enabled instruments, and practical installation considerations for
maintaining high-integrity level measurement systems.

The Evolution of Diagnostic Monitoring in Level
Measurement

Historically, level measurement devices were passive components. A failure was
typically only detected when a process value went out of range or a tank
overflowed. Modern instrumentation, such as the solutions provided by Welk,
incorporates active self-monitoring. This heartbeate functionality acts as an
internal supervisor, constantly checking the integrity of the electronics, the
transducer's physical condition, and the quality of the return signal.

In B2B environments like water treatment, chemical processing, and oil and gas, a
sensor failure can lead to catastrophic financial losses or environmental hazards.
By implementing a heartbeate diagnostic strategy, facilities can transition from
reactive maintenance to predictive maintenance. Instead of scheduled manual
verifications—which often require pulling a sensor out of service—the instrument
performs a self-check while the process is running, providing a digital "handshake"
to the PLC (Programmable Logic Controller) or SCADA system.
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| Core Principles of Instrument Self-Verification

To understand how a heartbeate diagnostic works, one must first understand the
measurement principles of the primary level technologies used in industrial
automation.

|Radar Level Measurement (ToF)

Radar level meters operate on the Time-of-Flight (ToF) principle. They emit
high-frequency microwave pulses (often at 26GHz or 80GHz) that travel to the
product surface and reflect back to the sensor. The heartbeate diagnostic in a
radar unit monitors the signhal-to-noise ratio (SNR) and the amplitude of the pulse.
If the internal circuitry detects a significant drop in signal strength—perhaps due to
heavy foam or antenna buildup—the heartbeate status changes, alerting the
operator before the signal is lost entirely.

| Ultrasonic Level Sensors

Ultrasonic sensors use sound waves to measure distance. The diagnostic system
here monitors the transducer’s vibration patterns. Because ultrasonic waves are
sensitive to temperature and air density, the heartbeate function often includes a
cross-check with internal temperature sensors to ensure the compensation
algorithms are functioning correctly. If the transducer face becomes coated with
condensation or debris, the heartbeate diagnostic identifies the dampened echo
and triggers a maintenance alert.

| Hydrostatic Level Transmitters
For hydrostatic sensors, which measure the pressure exerted by a liquid column,
the heartbeate check focuses on diaphragm integrity and bridge circuit stability. It

monitors for drift in the zero-point and ensures that the 4-20mA loop is not
compromised by moisture ingress or cable degradation.

Welk Reference Guide 3



WELK REFERENCE GUIDE Heartbeate

Evaluating the Heartbeate Feature in Radar and
Ultrasonic Sensors

When selecting a level meter, the depth of diagnostic capability is a primary
differentiator. Not all "heartbeate" signals are created equal. Some instruments
only provide a simple "Go/No-Go" status, while advanced models offer detailed
parametric data.

Engineers should look for the following diagnostic layers:

1. Electronics Health: Continuous monitoring of the microprocessor, RAM, and flash
memory.

2. Transducer Integrity: Checking the physical state of the antenna or piezoelectric
crystal.

3. Process Influence Tracking: Detecting if external factors like turbulence, foam,
or coating are affecting the measurement quality.

4. Loop Diagnostics: Verifying that the output signal (e.g., HART, Modbus, or
4-20mA) is reaching the control system without interference.

For a comprehensive overview of available technologies and their diagnostic
capabilities, professionals can visit the Main Page to review product options and
application support provided by Welk.

| Technical Selection and Comparison Table

Choosing the right instrument requires balancing the process requirements with
the necessary level of diagnostic feedback. The following table compares common
level measurement technologies based on their diagnostic strengths.
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Technology Primary Heartbeate Maintenance Ideal
Application Diagnostic Requirement Environment
Focus
80GHz Radar Chemicals, Signal SNR, Very Low Corrosive,
Solids Antenna Buildup dusty, or
high-pressure
tanks
Ultrasonic Water/Wastewater Echo Strength, Moderate Open channels,
Temp sumps, plastic
Compensation tanks
Hydrostatic Deep Wells, Diaphragm Low Constant
Fuel Tanks Health, Loop density liquids,
Integrity vented tanks
Magnetic Gauge  Boilers, Qil/Gas Float Position, Moderate High
Switch Status temperature,

high pressure

Level Switch Overfill Relay/Circuit Low Point level
Protection Continuity detection in any
vessel

Installation Guidelines for Optimizing Diagnostic
Accuracy

The effectiveness of a heartbeate diagnostic system is heavily dependent on
proper installation. Even the most advanced sensor cannot provide accurate health
data if it is mounted incorrectly.

| 1. Beam Path Clearance

For radar and ultrasonic sensors, the "heartbeate" of the signal depends on a clear
path. Obstructions such as ladders, agitators, or pipes can create "false echoes."
While modern software can map out these obstructions, they still degrade the
overall signal quality. Ensure the sensor is mounted at least 200mm (approx. 8
inches) away from the tank wall to prevent side-lobe interference.
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| 2. Nozzle Geometry

In radar applications, the nozzle height and diameter are critical. A nozzle that is
too long or too narrow can cause internal reflections that the heartbeate
diagnostic might interpret as a sensor malfunction. As a rule of thumb, the antenna
should extend slightly beyond the nozzle bottom into the vessel.

| 3. Environmental Protection

For hydrostatic transmitters, the vent tube in the cable must remain clear. If
moisture enters the vent tube, it can cause the sensor to drift. Advanced
heartbeate diagnostics can sometimes detect this moisture ingress by monitoring
the sensor's internal humidity or capacitance, but prevention through proper
junction box sealing is always preferred.

| 4. Power Supply Stability

A fluctuating power supply can trigger false heartbeate errors. Ensure that the 24V
DC supply is stable and that the instrument is properly grounded to prevent
electromagnetic interference (EMI) from affecting the diagnostic pulse.

| Potential Limitations and Practical Maintenance

While heartbeate technology significantly reduces the need for manual
intervention, it is not a total replacement for a maintenance strategy. There are
specific limitations that engineers must acknowledge:

Coating and Buildup: While a diagnostic system can detect buildup on an antenna,
it cannot always remove it. In applications with heavy paraffin or crystallizing
chemicals, manual cleaning or the use of an air purge system is still necessary.

Extreme Turbulence: In highly agitated tanks, the heartbeate signal might
frequently report "weak echo" status. This is not a sensor failure, but a process
limitation. In these cases, using a stilling well or a guided wave radar (GWR) may
be required.
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Calibration Verification: A heartbeate self-check confirms the instrument is working
according to its internal logic, but it does not necessarily prove that the logic
matches the physical reality of the tank (e.g., if the tank geometry was entered
incorrectly). Periodic manual level checks (dipping) are still recommended for
high-accuracy custody transfer applications.

| Frequently Asked Questions (FAQ)

Q: Does a heartbeate diagnostic replace the need for SIL (Safety Integrity Level)
certification?

A: No. Heartbeate technology supports SiL-rated systems by providing the
necessary diagnostic coverage (DC) required to achieve higher SIL levels, but the
instrument itself must still be certified by an independent body for use in
safety-instrumented systems.

Q: Can | access heartbeate data via a standard 4-20mA loop?

A: A standard 4-20mA signal only communicates the primary process variable (the
level). To access detailed heartbeate diagnostic data, you typically need a digital
overlay like HART, or a digital bus like RS485 (Modbus) or Profibus.

Q: How does foam affect the heartbeate signal in radar meters?

A: Foam absorbs microwave energy. An advanced heartbeate diagnostic will
monitor the "Area Under the Curve" of the reflected signal. If the area drops below
a certain threshold due to foam, the sensor can trigger an alert to start a chemical
defoamer or adjust the process.

Q: Is heartbeate technology available for all Welk level instruments?

A: Most modern Welk radar and ultrasonic sensors include integrated
self-diagnostic features. For specific model capabilities, it is best to consult the
technical datasheets available on the Main Page.
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| Conclusion

Implementing instruments with heartbeate diagnostic capabilities is a strategic
investment for any B2B industrial operation. By providing a continuous window into
the health of the measurement point, these systems eliminate guesswork, reduce
unnecessary maintenance climbs, and prevent costly process upsets. Whether you
are managing a municipal water facility or a complex chemical refinery, choosing a
level meter with robust self-verification ensures that your most critical data points
remain reliable 24/7.

For engineers seeking to upgrade their facility's measurement integrity, reviewing
the latest in radar, ultrasonic, and hydrostatic technology is the first step toward a
more resilient automation architecture. Detailed specifications and
application-specific advice can be found by visiting the Main Page of our industrial
instrument catalog.
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