WELK | REFERENCE GUIDE

Battery Operated Radar
Level Transmitter

A practical guide to battery operated radar level transmitter, covering the reader
intent, the relationship to battery operated radar level transmitter, key evaluation
criteria, common risks, and the information the intended project audience should
confirm before taking the next step.

level-measurement
Main topic: Radar Level Meters
https://www.level-meters.com/products/radar-level-meters/
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In the landscape of modern industrial automation, the requirement for precise
level measurement often extends to locations where traditional power
infrastructure is unavailable or prohibitively expensive to install. From remote
water reservoirs and wastewater manholes to chemical storage tanks in
decentralized facilities, the need for reliable data remains constant. The battery
operated radar level transmitter has emerged as a pivotal solution, bridging the
gap between high-accuracy radar technology and the flexibility of wireless,
self-powered deployment.

As a specialized manufacturer, Welk provides a range of Radar Level Meters
designed to meet the rigorous demands of industrial environments. This guide
explores the engineering principles, selection criteria, and practical applications of
battery-powered radar systems to help project managers and engineers make
informed procurement decisions.

Understanding the Measurement Principles of Radar
Level Meters

Before evaluating the specific advantages of a battery-operated system, it is
essential to understand how radar technology functions in a level measurement
context. Radar level instruments are non-contact sensors that utilize
electromagnetic waves to determine the distance to a medium.

| Time of Flight (ToF) and FMCW

Most industrial radar sensors operate on one of two primary principles:

1. Pulse Radar: The device emits a short microwave pulse and measures the time
it takes for the pulse to travel to the surface of the material and return to the
sensor. Since the speed of light is constant, the distance is calculated as:

Distance = (Speed of Light x Travel Time) / 2
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2. Frequency Modulated Continuous Wave (FMCW): The sensor emits a continuous
signal with a constantly changing frequency. The difference in frequency between
the transmitted and received signal is proportional to the distance. FMCW is often
preferred for higher precision and better signal-to-noise ratios in complex
environments.

| The Challenge of Battery Operation

Standard radar sensors typically require a constant 24V DC power supply to
maintain continuous measurement and communication. A battery operated radar
level transmitter must overcome this power constraint. This is achieved through
sophisticated power management and "sleep" cycles. The device remains in a
low-power state, wakes up at pre-defined intervals to take a measurement,
transmits the data via a wireless protocol (such as NB-1oT, LoRaWAN, or Sigfox),
and then returns to sleep. This duty-cycling allows a single high-capacity lithium
battery to power the device for several years.

The Rise of the Battery Operated Radar Level
Transmitter in Industrial loT

The integration of Industrial Internet of Things (lloT) capabilities has transformed
radar level meters from simple local gauges into networked data points.
Battery-powered units are particularly valuable in the following scenarios:

Remote Water Management: Monitoring levels in rivers, open channels, or
irrigation systems where grid power is miles away.

Chemical Distribution: Tracking inventory in IBC (Intermediate Bulk Container)
tanks at customer sites to optimize replenishment logistics.

Wastewater Infrastructure: Measuring levels in sewer manholes to detect
blockages or overflows without the risk and cost of running electrical conduits into
hazardous zones.

Environmental Monitoring: Flood warning systems and groundwater level tracking.
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By eliminating the need for cabling, the total cost of ownership (TCO) for a radar
installation is significantly reduced, often by as much as 60% to 80% in remote
applications.

| Key Selection Criteria for Battery-Powered Systems

When selecting a battery operated radar level transmitter, engineers must balance
measurement performance with power longevity. The following factors are critical:

| 1. Frequency (GHz)

Radar sensors typically operate in the 6GHz, 26GHz, or 80GHz bands. For
battery-operated units, 80GHz technology is increasingly popular. The higher
frequency allows for a narrower beam angle (as small as 3°), which reduces
interference from tank walls or internal obstructions. This precision reduces the
signal processing power required, indirectly benefiting battery life.

| 2. Battery Life and Measurement Interval

Battery life is directly tied to the frequency of measurements and data
transmissions. A device configured to report every 15 minutes will deplete its
battery much faster than one reporting once every 12 hours. Users should look for
devices that offer replaceable, high-energy density batteries (typically Lithium
Thionyl Chloride).

| 3. Wireless Protocol

NB-loT / LTE-M: Ideal for urban or industrial areas with existing cellular coverage.
Offers high reliability and deep penetration into structures.

LoRaWAN: Excellent for private networks over long distances (up to 15km in
line-of-sight). Very low power consumption.

Satellite: Used for extremely remote locations (e.g., oil fields or deserts) where no
terrestrial networks exist.
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| 4. Material Compatibility and IP Rating

Since these units are often installed outdoors or in harsh chemical environments,
an IP68 rating is standard. The wetted parts (the antenna) must be compatible with
the medium, often utilizing materials like PVDF or PTFE for chemical resistance.

Technical Comparison: Radar vs. Other Level
Technologies

In remote applications, radar must often be weighed against ultrasonic or
hydrostatic sensors. The following table provides a comparison for selection
purposes:

Radar (Battery Ultrasonic (Battery Hydrostatic
Operated) Operated) (Submersible)
Measurement Non-contact Non-contact (Sound Contact (Pressure)
Method (Electromagnetic) waves)
Accuracy High (£2mm to Moderate (£0.25% of  Moderate (£0.5% FS)
+5mm) range)
Effect of Vapors/Dust Negligible Significant None
Effect of Minimal High (requires Minimal
Temperature compensation)
Maintenance Very Low Low Moderate (fouling
risk)
Typical Range Up to 30m+ Up to 10m - 15m Varies by cable
length

Radar is generally the superior choice for accuracy and reliability in environments
with temperature fluctuations, steam, or varying gas compositions above the
liquid.
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Installation Best Practices and Environmental
Considerations

Successful deployment of a battery operated radar level transmitter depends
heavily on correct installation. Unlike wired units, the placement must also account
for wireless signal strength.

| Mounting Position

Avoid the Center: Do not mount the sensor in the exact center of a circular tank to
avoid multiple reflections from the walls that can converge and create false
echoes.

Nozzle Length: Ensure the antenna extends slightly beyond the mounting nozzle to
prevent "ringing" or signal interference within the nozzle itself.

Obstructions: Keep the signal path clear of ladders, agitators, or inflow streams.
Even with narrow-beam 80GHz radar, a clear line of sight to the surface is
preferred.

| Wireless Connectivity

Before permanent installation, perform a signal strength test at the site. If the
sensor is located inside a metal enclosure or deep underground, an external
antenna may be required to reach the wireless gateway or cellular tower.

|Dead Zones (Blocking Distance)

Every radar sensor has a "dead zone" directly beneath the antenna where
measurements are not possible. For Welk radar units, this is typically between
50mm and 200mm depending on the model. Ensure the highest expected liquid
level does not enter this zone.
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Challenges and Limitations of Battery-Operated
Units

While highly versatile, battery-powered radar systems have specific limitations
that must be managed:

1. Latency: Because the device sleeps between measurements, it is not suitable
for high-speed process control where real-time feedback (millisecond response) is
required. It is designed for monitoring and inventory management.

2. Environmental Temperature: Extreme cold can reduce the effective capacity of
lithium batteries. If the installation is in an arctic environment, specialized
low-temperature battery packs or solar-assist modules may be necessary.

3. Data Costs: For cellular-based units (NB-10T), there is a recurring cost for the SIM
card data plan, which should be factored into the long-term budget.

| Frequently Asked Questions (FAQ)

Q: How long does the battery typically last in a radar level transmitter?

A: With a standard measurement interval of once per hour, many modern units can
last between 3 to 5 years. Increasing the frequency to every 5 minutes may reduce
this to less than a year.

Q: Can a battery-operated radar measure solids or powders?

A: Yes, but it requires a unit with a higher dynamic range and often a higher
frequency (80GHz) to deal with the lower dielectric constant and uneven surface of
solids.

Q: Is it possible to change the configuration of the sensor remotely?

A: Most lloT-enabled radar sensors support downlink commands. This allows users
to change the measurement interval or alarm thresholds via the cloud software
without visiting the site.

Q: What happens if the wireless network goes down?
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A: Many professional-grade transmitters include internal logging. They will
continue to take measurements and store them in local memory, uploading the
historical data once the connection is restored.

| Conclusion

The battery operated radar level transmitter represents a significant advancement
in industrial instrumentation, offering the precision of Radar Level Meters without
the constraints of power cabling. By understanding the trade-offs between
measurement frequency and battery life, and by selecting the appropriate wireless
protocol for the site, organizations can achieve high-fidelity level monitoring in
even the most challenging remote locations.

For technical specifications or a consultation on your specific application,
reviewing the available product options is the recommended next step for ensuring
a reliable and cost-effective installation.
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