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What Is Stilling Well
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levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE What Is Stilling Well

In the field of industrial process control, achieving an accurate and stable level
measurement is often complicated by environmental factors such as surface
turbulence, foam, and internal tank obstructions. To mitigate these challenges,
engineers frequently employ an auxiliary component known as a stilling well. This
guide provides a comprehensive technical overview of what is stilling well, its
operational principles, design variations, and its critical role in modern level
measurement systems.

| Understanding the Stilling Well Principle

A stilling well is essentially a vertical pipe or chamber installed within a process
vessel or reservoir to provide a calm, protected area for a level sensor to operate.
Its primary function is to isolate the measurement point from the broader
disturbances occurring within the tank. By creating a "mini-environment" that
reflects the true liquid level without the noise of surface waves or agitation, the
stilling well ensures that the instrument—whether it be a radar level meter,
ultrasonic sensor, or hydrostatic transmitter—can provide a reliable signal.

| Turbulence and Wave Damping

In tanks equipped with agitators, mixers, or high-velocity inflow pipes, the liquid
surface is rarely flat. Surface ripples and vortexes can cause non-contact sensors
to receive scattered signals or "false echoes." A stilling well acts as a mechanical
filter. The liquid enters the pipe through small holes or the open bottom, equalizing
the level inside the pipe with the level outside, but the physical barrier of the pipe
wall prevents the kinetic energy of the surface waves from entering the
measurement zone.
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| Waveguide Effect for Radar

For radar level measurement, a stilling well serves a dual purpose. Beyond
damping turbulence, a metallic stilling well acts as a waveguide. In this
configuration, the radar pulses are confined within the pipe, preventing the signal
from spreading and reflecting off tank internals like heating coils, ladders, or
baffles. This concentrated signal path significantly increases the signhal-to-noise
ratio, allowing for precise measurements even in materials with low dielectric
constants.

| Compatibility with Measurement Technologies

When asking what is stilling well, it is vital to understand how different sensing
technologies interact with these structures. Not every sensor is compatible with
every stilling well design.

| 1. Radar Level Meters

Non-contact radar (26GHz or 80GHz) is frequently used with stilling wells. When
the pipe is straight and the interior surface is smooth, the radar signal travels
efficiently. For liquids with very low dielectric constants (such as liquid
hydrocarbons), the stilling well is almost mandatory to ensure enough signal
strength is returned to the sensor. You can Review product options and application
support to see how specific radar frequencies are optimized for pipe-mounted
applications.

| 2. Ultrasonic Level Sensors

Ultrasonic sensors can be used with stilling wells, but with caution. The inner wall
of the pipe must be exceptionally smooth to prevent the sound waves from
reflecting off the pipe itself rather than the liquid surface. Furthermore,
condensation on the inner walls can interfere with ultrasonic pulses more severely
than with radar. In most ultrasonic applications, the stilling well must have a larger
diameter to prevent "ringing" or signal interference.
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| 3. Hydrostatic Level Transmitters

For submersible pressure transducers, a stilling well (often called a shroud or guide
pipe) protects the sensitive diaphragm from the physical force of moving liquid. In
deep wells or fast-flowing water treatment channels, the stilling well prevents the
sensor from being swept away or damaged by debris.

| 4. Float-Based Systems and Magnetic Level Gauges

Magnetic level gauges utilize an external version of a stilling well known as a
bypass chamber. The float moves up and down within this chamber, coupled
magnetically to an external indicator. This design is preferred for high-pressure or
high-temperature applications where direct tank entry is restricted.

| Technical Selection Criteria

Selecting the correct stilling well requires an analysis of the fluid properties, the
tank geometry, and the chosen measurement technology. The following table
outlines the general selection parameters for common industrial scenarios.

Requirement for Requirement for Requirement for
Radar Ultrasonic Hydrostatic

Minimum Diameter 50 mm to 100 mm 100 mm to 200 mm 50 mm (2")
(2" to 4") (4" to 8")
Material Stainless Steel PVC, PP, or Stainless Galvanized or
(Preferred) Steel Stainless Steel
Venting Required (Top hole) Required (Large top Atmospheric
vent) reference required
Wall Surface Smooth, seamless Extremely smooth Standard industrial
preferred finish
Slotted/Solid Solid with vent holes Solid or Slotted Usually slotted or
perforated
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| Material Selection

Stainless Steel (304/316): The industry standard for chemical resistance and signal
reflection in radar applications.

Carbon Steel: Suitable for non-corrosive oil and gas applications.

Plastic (PVC/CPVC/PP): Used in water treatment or corrosive acid tanks where
metallic contact must be avoided. Note that plastic pipes do not provide the
waveguide effect for radar.

| Installation Best Practices

To ensure the stilling well functions correctly, specific installation guidelines must
be followed. Failure to adhere to these can result in measurement errors or
mechanical failure.

1. Vertical Alignment: The stilling well must be installed perfectly vertical. A
deviation of even 1 degree can cause a radar signal to hit the pipe wall repeatedly,
leading to signal attenuation or false readings. In deep tanks, guide brackets may
be necessary to maintain plumbness.

2. Venting Holes: A stilling well must have at least one vent hole near the top,
above the maximum liquid level. This hole allows air or gas to escape as the liquid
level rises. Without proper venting, a pressure pocket will form inside the pipe,
causing the liquid level inside the well to be lower than the level in the tank.

3. Inflow Holes (Stilling Holes): To ensure the liquid inside the well stays equalized
with the tank, small holes should be drilled along the length of the pipe. These
holes should be large enough to prevent clogging but small enough to filter out
turbulence. Typically, 6 mm to 12 mm holes spaced every 300 mm to 500 mm are
sufficient.

4. Bottom Clearance: The pipe should not rest directly on the bottom of the tank. A
gap of 50 mm to 100 mm allows for the free flow of liquid and prevents the
accumulation of heavy sludge or sediment from sealing the bottom of the well.
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5. Internal Smoothness: For radar and ultrasonic applications, the internal welds
must be ground smooth. Any burrs or protruding weld beads will create significant
false echoes.

| Limitations and Maintenance Challenges

While stilling wells solve many problems, they are not a universal solution.
Engineers must be aware of their limitations:

Viscous and Sticky Fluids: If the process medium is highly viscous or prone to
crystallization (like bitumen or heavy resins), the fluid may coat the inside of the
stilling well or plug the equalization holes. This leads to a "frozen" measurement
where the sensor reads a static level while the tank level continues to change.

Sediment Accumulation: In wastewater or mining slurries, solids can settle at the
bottom of the stilling well, eventually filling it and burying the sensor. Regular
flushing or the use of an open-bottom design without a base plate is required.

Corrosion and Scaling: Over time, corrosion can roughen the internal surface of a
metallic stilling well, degrading the performance of radar sensors. Periodic
inspection of the pipe's internal condition is recommended during plant shutdowns.

Cost and Weight: In very large tanks (over 20 meters), the structural support
required for a heavy metallic stilling well can be significant, adding to the total
project cost.

| Frequently Asked Questions (FAQ)

Q: Can | use a stilling well with a guided wave radar (GWR)?

A: Yes, but it is often redundant. GWR already uses a probe to guide the signal.
However, a stilling well can provide additional mechanical protection for the probe
in high-flow environments or act as a secondary chamber to prevent the probe
from touching tank internals.

Q: What is the difference between a stilling well and a bypass chamber?
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A: A stilling well is located inside the tank. A bypass chamber (or side-chamber) is
mounted on the outside of the tank and connected via nozzles. Both serve to
provide a calm measurement environment, but the bypass chamber allows for
maintenance without opening the main vessel.

Q: How do | size the vent hole?

A: The vent hole should be large enough to allow the gas to equalize instantly. For
a 4-inch pipe, a 10 mm to 15 mm hole is usually sufficient. It must be located
above the highest possible liquid level.

Q: Do | need a stilling well for 80GHz radar?

A: 80GHz radar has a very narrow beam angle (often as low as 3 degrees), which
allows it to avoid most tank obstructions without a stilling well. However, if the
surface is extremely turbulent or covered in thick foam, a stilling well may still be
beneficial to provide a clean reflecting surface.

| Conclusion

Understanding what is stilling well is fundamental for any engineer tasked with
liquid level control in challenging environments. By isolating the sensor from the
chaos of the process, these structures transform unstable, noisy data into clean,
actionable information. Whether you are dealing with the aggressive agitation of a
chemical reactor or the surging flows of a municipal water reservoir, the correct
application of a stilling well, paired with high-quality instrumentation from a
professional manufacturer like Welk, ensures long-term operational success. For
further technical specifications and to explore sensor compatibility, visit the Main
Page for detailed product documentation and engineering support.
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