Wireless Tank Level
Monitoring

A practical guide to wireless tank level monitoring, covering the reader intent, the
relationship to wireless tank level monitoring, key evaluation criteria, common
risks, and the information the intended project audience should confirm before
taking the next step.
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Wireless tank level monitoring has transitioned from a niche convenience to a
critical industrial standard. In sectors such as water treatment, chemical
processing, and oil and gas, the ability to monitor inventory and process levels
without the prohibitive costs of trenching and cabling offers significant operational
advantages. This guide examines the core measurement principles, wireless
transmission technologies, and engineering considerations necessary for deploying
a reliable remote monitoring system.

| Measurement Principles in Wireless Systems

Before selecting a wireless transmission protocol, the physical measurement
method must be matched to the medium and the tank environment. Wireless level
transmitters typically integrate a sensing element with a low-power radio module.
The following principles are the most common in industrial applications:

|Radar Level Measurement (ToF)

Radar level meters utilize Time-of-Flight (ToF) technology. The device emits a
high-frequency microwave signal (often 26GHz or 80GHz) that reflects off the
surface of the medium and returns to the sensor. The distance is calculated based
on the time interval between emission and reception.

In wireless configurations, 80GHz radar is often preferred due to its narrow beam
angle, which allows for smaller antennas and easier installation through narrow
nozzles. Because radar is unaffected by temperature, pressure, or vacuum, it is the
most robust choice for volatile chemicals or high-pressure tanks. However, radar
sensors require efficient power management to operate on battery power for
extended periods.
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| Ultrasonic Level Sensing

Ultrasonic sensors emit acoustic pulses that reflect off the liquid surface. The
sensor measures the time taken for the echo to return. This is a non-contact
method suitable for water and many non-foaming liquids.

One critical consideration for wireless ultrasonic sensors is temperature
compensation. Since the speed of sound varies with air temperature, an integrated
temperature sensor is required to maintain accuracy. Ultrasonic sensors are
generally more cost-effective than radar but are sensitive to heavy foam, steam,
and dust, which can absorb or scatter the acoustic signal.

| Hydrostatic Pressure Measurement

Hydrostatic level transmitters measure the pressure exerted by the liquid column
above the sensor. For every 1 meter of water column, the pressure increases by
approximately 9.81 kPa (0.1 bar). This is a contact-based method where the sensor
is either submerged at the bottom of the tank or mounted to a flange at the base.

In wireless setups, hydrostatic sensors are highly reliable for deep wells or large
water reservoirs. The primary engineering challenge is the vent tube; the sensor
must reference atmospheric pressure to ensure accuracy, which requires careful
design in wireless enclosures to prevent moisture ingress.

| Wireless Connectivity Standards

The choice of wireless protocol determines the range, battery life, and data
frequency of the monitoring system. Industrial environments often utilize one of
the following:

LoRaWAN (Long Range Wide Area Network): Ideal for large industrial sites or
municipal water networks. It offers ranges up to 15 km in open areas and excellent
penetration through concrete and metal structures. It consumes very little power,
allowing battery-operated sensors to last 5-10 years.
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NB-1oT (Narrowband Internet of Things): A cellular-based protocol that utilizes
existing mobile networks. It is highly secure and provides excellent coverage in
urban and industrial zones without the need for a local gateway.

Satellite 10T: Used for extremely remote locations (e.g., oil pipelines in deserts or
remote mining sites) where no cellular or local network exists. While data costs are
higher, it ensures global connectivity.

Wi-Fi/Bluetooth: Generally restricted to short-range monitoring within a single
room or for local configuration via a mobile app. These are rarely used for primary
long-distance tank farm monitoring due to high power consumption (Wi-Fi) or
limited range (Bluetooth).

| Practical Selection Table

When evaluating technologies for wireless tank level monitoring, engineers should
refer to the following comparison to align technical capabilities with project
requirements.

Radar (80GHz) Up to 30m+ +1mm to Corrosive Higher initial
+=2mm chemicals, high cost
pressure
Ultrasonic 0.5m to 15m +0.25% of Water, Affected by
range wastewater, foam and steam
acids
Hydrostatic 1m to 200m+ +0.1% to Deep wells, Contact-based;
+0.5% vented tanks sensor fouling
LoRaWAN Radio 2km - 15km N/A (Comms) Large-scale Low data
facilities throughput
NB-loT Radio Global (Cellular) N/A (Comms) Remote assets, Requires
urban sites SIM/Subscription
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| Installation Considerations and Best Practices

Successful deployment of wireless tank level monitoring requires more than just
mounting a sensor. Engineers must account for the physical and electromagnetic
environment.

| Signal Strength and Antenna Placement

Industrial tanks are often constructed of steel, which acts as a Faraday cage,
blocking wireless signals. If the sensor is mounted inside a metal enclosure or a
thick concrete pit, an external antenna may be required. The antenna should be
positioned with a clear "Line of Sight" (LoS) to the gateway or cellular tower
whenever possible. For LoRaWAN systems, elevating the gateway antenna by just
a few meters can significantly improve the Signal-to-Noise Ratio (SNR).

| Power Management

Since most wireless level sensors are battery-powered, the reporting interval is the
most significant factor in battery longevity. Monitoring a water tank that changes
slowly might only require a reading every 30 minutes. In contrast, a process tank
with rapid throughput might require updates every minute. Engineers should
calculate the "power budget" based on the sensor's warm-up time, measurement
duration, and transmission power.

| Hazardous Area Certifications

In oil, gas, and chemical industries, tanks are often classified as Zone 0, 1, or 2
hazardous areas. Any wireless device installed in these locations must carry
appropriate Intrinsic Safety (IS) certifications, such as ATEX or IECEX. This ensures
that the electrical energy in the device is insufficient to cause an ignition of
flammable gases or dust.
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| Limitations and Risks

While wireless systems offer flexibility, they are not without limitations:

1. Latency: Wireless networks, particularly LPWAN (Low Power Wide Area
Networks) like LoRaWAN, are not suitable for high-speed control loops. There is a
delay between the measurement and the data appearing in the SCADA or cloud
dashboard. For emergency high-level shutoff, a hard-wired level switch is still
recommended as a redundant safety layer.

2. Interference: The 2.4GHz and 868/915MHz bands can become crowded in dense
industrial zones. Utilizing frequency-hopping spread spectrum (FHSS) technology
helps mitigate this risk.

3. Environmental Factors: Extreme temperatures can reduce battery capacity and
affect the elasticity of seals in hydrostatic sensors. Always check the operating
temperature range of the integrated battery and electronics.

| Frequently Asked Questions (FAQ)

Q: How long do the batteries typically last in a wireless level sensor?

A: Depending on the transmission frequency and protocol, batteries typically last
between 2 and 7 years. A LoRaWAN sensor reporting once per hour can easily
exceed 5 years on a standard industrial lithium battery.

Q: Can wireless sensors be integrated into existing PLC/SCADA systems?

A: Yes. Most wireless gateways support industrial protocols such as Modbus TCP/IP,
MQTT, or OPC UA, allowing the data to be mapped directly into an existing control
system.

Q: Is the data secure?

A: Modern protocols like LoRaWAN and NB-loT use AES-128 encryption. This
ensures that the data cannot be intercepted or spoofed during transmission from
the tank to the gateway.
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| Conclusion

Wireless tank level monitoring provides a scalable and cost-effective solution for
modern industrial inventory management. By understanding the underlying
physics of radar, ultrasonic, and hydrostatic measurement, and pairing them with
the appropriate wireless protocol, facilities can achieve high levels of accuracy and
reliability. For professionals seeking to optimize their processes, it is essential to
Review product options and application support to ensure the selected hardware
meets the specific chemical compatibility and environmental demands of the site.

When planning a project, always confirm the chemical properties of the liquid, the
tank dimensions, and the available wireless infrastructure. These factors will
dictate whether a non-contact radar or a submersible hydrostatic transmitter is the
most appropriate tool for the task. As industrial automation continues to evolve,
the integration of wireless sensing will remain a cornerstone of efficient resource
management and environmental safety.



