Sensors for Water Level In
Tank

A practical guide to sensors for water level in tank, covering the reader intent, the
relationship to sensors for water level in tank, key evaluation criteria, common
risks, and the information the intended project audience should confirm before

taking the next step.
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Accurate water level monitoring is a fundamental requirement in industrial
automation, municipal water management, and chemical processing. Selecting the
appropriate sensors for water level in tank applications involves understanding the
physical properties of the liquid, the geometry of the storage vessel, and the
specific environmental conditions of the site. As a professional manufacturer, Welk
provides a range of technologies designed to meet these diverse needs, ensuring
operational efficiency and safety.

This guide examines the primary measurement principles used in modern level
instrumentation, provides selection criteria for various tank types, and outlines
best practices for installation and maintenance.

| Measurement Principles for Water Level Sensors

Before selecting a specific instrument, it is essential to understand how different
technologies interact with the medium. Water level sensors generally fall into two
categories: continuous level measurement and point level detection.

| Radar Level Measurement (Non-Contact)

Radar level meters utilize high-frequency electromagnetic waves, typically in the
26 GHz or 80 GHz range. The sensor emits a signal toward the water surface,
which reflects back to the antenna. By measuring the time-of-flight (the time it
takes for the signal to travel to the surface and back), the device calculates the
distance to the water. Modern Frequency Modulated Continuous Wave (FMCW)
radar offers exceptional accuracy, often within £2 mm (0.08 inches), and is
unaffected by temperature fluctuations or vacuum conditions.
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|UItrasonic Level Measurement (Non-Contact)

Ultrasonic sensors function similarly to radar but use sound waves instead of
electromagnetic waves. The transducer emits an ultrasonic pulse that bounces off
the water surface. Because the speed of sound is influenced by air temperature,
these sensors usually include built-in temperature compensation. Ultrasonic
technology is highly cost-effective for open-air tanks and atmospheric storage but
may struggle in the presence of heavy foam or vapor.

|Hydrostatic Level Measurement (Contact)

Hydrostatic transmitters measure the pressure exerted by the liquid column above
the sensor. Based on the principle that pressure is proportional to the height of the
liquid ($P =

ho imes g imes h$), these sensors are often submerged at the bottom of the tank
or mounted via a flange. They are particularly effective for deep wells, reservoirs,
and vented tanks where the liquid density remains relatively constant.

|Magnetic Level Gauges (Contact/Visual)

Magnetic level gauges consist of a bypass chamber connected to the tank. A float
containing a permanent magnet moves up and down with the water level. This
magnet flips external rollers (flags) to provide a visual indication and can be paired
with a reed chain transmitter for a continuous 4-20mA output. This is a robust
solution for high-pressure or high-temperature water tanks where a local visual
reference is required.

| Selection Criteria for Tank Water Level Sensors

Choosing the right technology requires a comparison of technical specifications
against application requirements. The following table provides a general reference
for engineering selection.
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Technology Typical Range Accuracy Pressure Limit Key
Advantage

80GHz Radar Up to 30m (98ft) =2 mm Up to 40 bar Unaffected by
steam/dust

Ultrasonic 0.3m - 15m +0.25% Atmospheric Cost-effective,

non-contact

Hydrostatic 1m - 200m +0.5% Dependent on Simple
depth installation in
deep tanks
Magnetic Gauge  0.5m - 6m +5 mm Up to 160 bar Visual local
display, no

power needed

Float Switch Point only N/A Low to Medium Reliable pump
control/alarms

When evaluating sensors for water level in tank, engineers must confirm the tank
height, the presence of internal obstructions (like agitators or heating coils), and
the chemical composition of the water (e.g., deionized water vs. brackish water).

| Installation and Positioning Guidelines

Correct installation is critical to the longevity and accuracy of the sensor. Improper
mounting is the leading cause of signal interference and measurement errors.

| 1. Avoiding the "Dead Zone"

Every non-contact sensor (radar and ultrasonic) has a "dead zone" or "blocking
distance" near the face of the transducer. If the water level rises into this zone, the
sensor cannot accurately process the return signal. Ensure the sensor is mounted
high enough so the maximum expected water level never enters this region.
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| 2. Mounting Location

Sensors should be mounted away from the tank wall to prevent false reflections. A
general rule for ultrasonic and radar units is to install the sensor at least 200 mm
(8 inches) away from the wall for every 1 meter (3.3 feet) of tank height.
Additionally, avoid mounting sensors directly over the tank inlet, as the turbulence
from incoming water will cause erratic readings.

| 3. Stilling Wells and Standpipes

In tanks with significant surface turbulence or foam, installing the sensor inside a
stilling well (a vertical pipe with vent holes) can stabilize the liquid surface and
provide a cleaner signal. This is particularly useful for hydrostatic and radar
sensors in process tanks with high-speed mixers.

| Environmental Limitations and Operational Risks

While modern sensors are highly advanced, certain environmental factors can
degrade performance if not accounted for during the specification phase.

Foam Accumulation: Heavy, thick foam can absorb ultrasonic sound waves and
radar signals, leading to a "loss of echo." In such cases, hydrostatic transmitters or
guided wave radar (GWR) are preferred.

Condensation: In closed water tanks, moisture can condense on the sensor face.
Welk's 80GHz radar units often feature a drip-off lens design to minimize the
impact of droplets on the signal.

Atmospheric Pressure: Hydrostatic sensors in sealed tanks require a differential
pressure measurement or a vented cable to compensate for changes in the tank's
internal air pressure. Failure to compensate will result in an error equivalent to the
pressure difference.

Temperature Extremes: In outdoor installations in cold climates, water in bypass
chambers or around float switches may freeze. Trace heating or insulation may be
required for magnetic level gauges.
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|App|ication-Specific Considerations

| Potable Water Storage

For drinking water applications, sensors must be constructed from food-grade
materials. Stainless steel 316L and specialized plastics like PVDF are standard.
Non-contact radar is often preferred here to maintain the highest hygiene
standards, as the instrument never touches the water.

| Wastewater and Sewage

Wastewater often contains solids, grease, and corrosive gases like hydrogen
sulfide. Submersible hydrostatic sensors used in these environments should
feature a large, non-clogging diaphragm. Ultrasonic sensors are also popular
because they remain above the corrosive liquid, reducing maintenance
requirements.

| Industrial Boiler Feedwater

Boiler feedwater tanks involve high temperatures and pressures. In these
scenarios, magnetic level gauges or guided wave radar are the industry standards
due to their ability to withstand the thermal stresses that would damage standard
ultrasonic or hydrostatic units.

| Frequently Asked Questions (FAQ)

Q: Can | use one sensor for multiple tanks?

A: Generally, no. Each tank requires its own dedicated sensor for continuous
monitoring. However, a single multi-channel controller can often process signals
from several sensors for water level in tank to provide a centralized display.

Q: How often do water level sensors need calibration?
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A: This depends on the technology. Radar and ultrasonic sensors are solid-state
and rarely require recalibration once the tank parameters (height, offset) are set.
Hydrostatic sensors may require an annual zero-point check to account for sensor
drift.

Q: What is the difference between a level transmitter and a level switch?

A: A level transmitter provides a continuous signal (e.g., 4-20mA or Modbus)
representing the exact level from 0% to 100%. A level switch only provides a
discrete signal (on/off) when the water reaches a specific point, typically used for
high-level alarms or low-level pump protection.

Q: Is 80GHz radar better than 26GHz for water tanks?

A: 80GHz radar has a narrower beam angle, which makes it easier to install in
small tanks or tanks with internal obstructions. It also provides better resolution,
making it the preferred choice for high-precision industrial applications.

For more detailed technical specifications and to explore our full range of industrial
instrumentation, please visit our Main Page to review product options and
application support. Our engineering team is available to assist in selecting the
optimal configuration for your specific water management project.



