Tank Remote Monitoring

A practical guide to tank remote monitoring, covering the reader intent, the
relationship to tank remote monitoring, key evaluation criteria, common risks, and
the information the intended project audience should confirm before taking the
next step.
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In modern industrial operations, tank remote monitoring has transitioned from a
high-end luxury to a fundamental requirement for operational efficiency, safety,
and inventory management. Whether managing water treatment facilities,
chemical storage, or oil and gas reserves, the ability to monitor fluid levels from a
centralized location—or even a mobile device—reduces the need for manual
inspections and minimizes the risk of overfills or stockouts. This guide provides a
technical overview of the technologies, selection criteria, and installation practices
necessary to implement a robust remote monitoring system.

| Measurement Principles for Remote Level Sensing

Before selecting a remote monitoring architecture, it is essential to understand the
physics behind the sensors that provide the raw data. In industrial B2B
environments, four primary technologies dominate the market.

|Radar Level Measurement (ToF)

Radar level meters utilize Time of Flight (ToF) technology. High-frequency
microwave pulses (typically 26GHz or 80GHz) are emitted from the sensor
antenna, reflected off the product surface, and received back. The distance is
calculated based on the travel time of the pulse.

Non-contact Radar: Ideal for corrosive or high-temperature media as the sensor
does not touch the liquid. 80GHz radar is particularly effective in narrow tanks or
those with internal obstructions due to its narrow beam angle.

Guided Wave Radar (GWR): Uses a probe (cable or rod) to guide the microwave.
This is highly effective for low dielectric constant liquids or applications with heavy
foam and turbulence.
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| Ultrasonic Level Measurement

Ultrasonic sensors emit high-frequency sound waves that bounce off the liquid
surface. Like radar, they use the ToF principle. However, because sound requires a
medium (air) to travel, these sensors are sensitive to changes in air temperature,
pressure, and vapor composition. They are most commonly used in water and
wastewater applications where the environment is relatively stable.

| Hydrostatic Pressure Measurement

This principle relies on the relationship between the height of a liquid column and
the pressure it exerts at the base of the tank. A submersible or externally mounted
pressure transmitter measures the head pressure. By knowing the density of the
liquid, the system calculates the level using the formula: P = pgh (Pressure =
density x gravity x height).

| Magnetic Level Gauges

Magnetic gauges use a float containing a permanent magnet that moves with the
liquid level. This float interacts with an external indicator or a magnetostrictive
transmitter. While providing a local visual reference, the addition of a transmitter
allows for precise remote signal transmission.

| System Architecture for Tank Remote Monitoring

A complete tank remote monitoring system consists of three layers: the sensing
layer, the transmission layer, and the data visualization layer.

1. Sensing Layer: The physical instrument (radar, ultrasonic, etc.) installed on the
tank. These devices typically output a 4-20mA analog signal or a digital signal via
Modbus RTU.
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2. Transmission Layer: This is the bridge between the tank and the office. In local
setups, this may involve wired RS485 or HART protocols. For truly remote sites, 10T
technologies such as NB-loT, LoRaWAN, or cellular (4G/5G) gateways are used to
transmit data to the cloud.

3. Visualization Layer: Software platforms or SCADA systems that convert raw data
into actionable insights, such as volume calculations, historical trends, and alarm

hotifications.

For engineers evaluating hardware for these layers, reviewing comprehensive
Main Page resources is recommended to ensure compatibility between sensors
and gateway protocols.

| Practical Selection Table

Choosing the right technology depends on the specific characteristics of the stored
medium and the tank environment. Use the following table as a preliminary

selection guide.

Technology

Typical

Accuracy

Max Range

Medium
Characteristics

Best
Application

80GHz Radar

Ultrasonic

Hydrostatic

Guided Wave
Radar

Magnetic Gauge

+1 mm

+£0.25% FS

). 5% FS

+2 mm

+5 mm

120 m

15 m

200 m

30 m

Corrosive,
dusty, high
temp

Water-based,
non-foaming

Constant
density liquids

Low dielectric,
turbulent

High pressure,
high temp

Chemical
reactors, tall
silos

Open sumps,
water tanks

Deep wells, fuel
tanks

Oil-water
interface, small
tanks

Boiler drums,
toxic storage
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| Installation Considerations

The reliability of a remote monitoring system is often determined during the
installation phase. Even the most advanced radar meter will fail if poorly
positioned.

| Nozzle and Mounting Position

For non-contact sensors (Radar and Ultrasonic), the beam must have a clear path
to the liquid surface. Avoid mounting the sensor in the center of a tank, as this can
cause multiple reflections from the tank walls. Similarly, avoid mounting too close
to the wall to prevent signal interference. The sensor should be placed at least
200mm to 500mm away from the tank wall, depending on the beam angle.

|Blocking Distance (Dead Zone)

Every non-contact sensor has a "dead zone" directly beneath the antenna where
measurement is not possible. For ultrasonic sensors, this is typically 0.25m to
0.5m. For radar, it is much smaller (often <0.1m). Ensure the tank's maximum fill
level does not enter this zone, or the sensor will report an error or a false high
reading.

| Environmental Protection

Remote tanks are often exposed to harsh weather. Sensors should have an IP67 or
IP68 rating. In coastal or chemical environments, stainless steel (316L) or
PTFE-coated housings are necessary to prevent corrosion. For wireless remote
monitoring, ensure the gateway antenna is positioned high enough to clear
physical obstructions that might block cellular or radio signals.

| Limitations and Common Risks

While tank remote monitoring provides significant benefits, engineers must be
aware of potential failure points:
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Vapor and Condensation: In closed tanks, condensation can form on the sensor
face. While 80GHz radar can often penetrate light condensation, heavy buildup on
ultrasonic transducers will block the signal entirely.

Foam Interference: Surface foam absorbs ultrasonic and radar signals. If heavy
foam is present, Guided Wave Radar (GWR) or hydrostatic transmitters are
generally more reliable.

Power Management: For remote sites without grid power, sensors must be
low-power. Using a 4-20mA loop-powered sensor with a solar-charged battery and
a sleep-mode gateway is standard practice. If the update frequency is too high, the
battery will drain rapidly.

Data Security: Remote monitoring via the cloud introduces cybersecurity risks.
Ensure that gateways use encrypted protocols (such as HTTPS or MQTT with TLS)
to prevent unauthorized access to industrial data.

| Frequently Asked Questions (FAQ)

Q: How often should remote level sensors be calibrated?

A: Most modern digital sensors, like radar, do not suffer from "drift" and rarely
need recalibration once commissioned. However, hydrostatic transmitters may
require annual zero-point checks to account for sensor fatigue or changes in liquid
density.

Q: Can | monitor multiple tanks with a single gateway?

A: Yes. Most industrial gateways support Modbus RS485 daisy-chaining, allowing
you to connect up to 32 sensors to a single transmission unit, significantly reducing
the cost per node.

Q: What happens if the internet connection is lost?

A: High-quality remote monitoring gateways include local data logging (SD card or
internal flash). Once the connection is restored, the buffered data is uploaded to
the cloud to ensure no gaps in the historical record.

Q: Is radar better than ultrasonic for all applications?
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A: Not necessarily. While radar is more versatile, ultrasonic sensors are
significantly more cost-effective for simple water level applications where
temperature and pressure are stable. The choice should be driven by the specific
budget and accuracy requirements of the project.

| Conclusion and Next Steps

Implementing a tank remote monitoring system requires a balanced approach
between sensor physics and communication infrastructure. By prioritizing the
measurement principle that best suits the medium—whether it be the precision of
80GHz radar or the simplicity of hydrostatic pressure—operators can ensure data
integrity.

Before proceeding with a project, technical teams should confirm the dielectric
constant of the medium, the presence of internal obstructions (like agitators or
heating coils), and the available power source at the tank site. For detailed product
specifications and integration support, consulting a professional manufacturer like
Welk ensures that the hardware selected is capable of meeting the rigors of
industrial automation. For further exploration of available technologies, visit the
Main Page to compare specific model capabilities and communication options.



