WELK | REFERENCE GUIDE

Silo Feed

A practical guide to silo feed, covering the reader intent, the relationship to silo
feed, key evaluation criteria, common risks, and the information the intended
project audience should confirm before taking the next step.
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In industrial bulk solids handling, the term silo feed refers to the continuous or
batch process of introducing raw materials, grains, powders, or minerals into a
storage vessel. Managing the silo feed process effectively is a cornerstone of
inventory accuracy, process safety, and operational efficiency. Because the
physical environment inside a silo during the feeding phase is characterized by
high dust concentrations, material turbulence, and shifting surface profiles,
selecting the correct level measurement technology is critical for engineering
success.

This guide examines the technical requirements for monitoring silo feed levels, the
underlying measurement principles of common sensors, and the practical
considerations necessary to ensure long-term reliability in harsh industrial
environments.

Understanding Silo Feed Dynamics and Level
Measurement

The silo feed process is rarely a static event. As material enters the silo—whether
via pneumatic conveying, belt conveyors, or gravity drops—it creates several
challenges for traditional measurement devices. The most significant of these is
the formation of an "angle of repose," where the material forms a cone-shaped pile
rather than a flat surface.

During the feeding cycle, the air inside the silo becomes saturated with dust
particles, which can attenuate signals from certain types of sensors. Furthermore,
the acoustic noise generated by falling material or pneumatic blowers can
interfere with ultrasonic devices. Understanding these dynamics is the first step in
moving from a generic storage solution to a robust silo feed management system.

| Measurement Principles for Silo Level Monitoring

Before selecting a device, it is essential to understand how different technologies
interact with the silo feed environment. The primary technologies used today
include radar, ultrasonic, and point-level switches.
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| Radar Level Measurement (Non-Contact)

Radar transmitters, particularly those utilizing Frequency Modulated Continuous
Wave (FMCW) technology, are the preferred choice for silo feed applications.
These devices emit a high-frequency signal (often in the 26 GHz or 80 GHz range)
that travels to the material surface and reflects back to the sensor.

80 GHz Radar: This higher frequency allows for a much narrower beam angle (as
small as 3 degrees). A narrow beam is essential during silo feed because it can be
directed to avoid internal obstructions like ladders, stays, or the incoming material
stream itself.

Signal Processing: Modern radar units use advanced algorithms to filter out the
noise caused by dust clouds and agitation, focusing only on the reflection from the
actual material surface.

| Ultrasonic Level Measurement

Ultrasonic sensors work by emitting a sound pulse that reflects off the material
surface. The time-of-flight is measured to determine the distance. While
cost-effective, ultrasonic technology has limitations during the silo feed phase.
Sound waves are mechanical and require a medium (air) to travel. High dust
density or significant temperature fluctuations can change the speed of sound or
absorb the signal entirely, leading to measurement errors.

| Guided Wave Radar (GWR)

Guided wave radar uses a cable or rod probe that extends to the bottom of the
silo. The microwave pulse travels along the probe. This is highly effective for
low-dielectric materials, but in silo feed applications, the mechanical pull-down
force (tensile load) exerted by the moving solids can damage the probe or even
the silo roof if not properly engineered.
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Technology Selection Criteria for Different Feed
Materials

Selecting the right instrument depends heavily on the physical properties of the
material being fed into the silo. The following table provides a general reference
for technology selection based on common silo feed characteristics.

Material Type Typical Dielectric Recommended Challenges during
(er) Technology Feed

Plastic Pellets 1.1-2.0 80 GHz Radar / GWR Low reflectivity;
static electricity

Cement / Fly Ash 2.0-3.0 80 GHz Radar Extreme dust;
material buildup on
sensor

Grain (Corn/Wheat) 30-5.0 Radar / Ultrasonic Dust; noise from

pneumatic conveyors

Coal Powder 2.5-4.0 80 GHz Radar Combustible dust
(ATEX required);
buildup

Aggregates/Sand 3.0 -10.0 Radar / Level Switch Heavy impact; high
abrasion

For engineers looking to compare specific models and technical parameters, the
Main Page offers a comprehensive overview of industrial-grade measurement
solutions tailored for these environments.

| Installation Best Practices for Silo Feed Systems

The physical placement of a sensor during the silo feed design phase is as
important as the technology itself. Poor placement can lead to "ghost echoes" or
mechanical failure.

1. Avoid the Feed Stream: Never install a level sensor directly in the path of the
incoming material. The force of the silo feed can damage the sensor, and the
falling material will cause the sensor to report a "full" condition prematurely.
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2. Beam Angle and Clearance: Ensure the signal beam has a clear path to the
material surface. For radar, this means staying away from the silo walls to prevent
side-lobe reflections. A distance of at least 200 mm from the wall is generally
recommended for most vessels.

3. Nozzle Height: The mounting nozzle should be as short as possible. If the nozzle
is too long, the signal may reflect off the internal edges of the pipe before it even
enters the silo, creating a "near-zone" interference.

4. Aiming Flanges: Because of the angle of repose formed during silo feed, the
material surface is rarely horizontal. Using an adjustable aiming flange (swivel
mount) allows the sensor to be tilted so that the beam hits the material slope
perpendicularly, maximizing the returned signal strength.

| Managing Risks: Dust, Noise, and Material Buildup

Operational risks in silo feed systems often stem from the interaction between the
material and the sensor hardware.

| Dust and Signal Attenuation

In applications like cement or flour storage, the silo feed process creates a dense
cloud. While radar can penetrate dust better than ultrasonic sensors, extreme
buildup on the sensor lens can still occur. Utilizing sensors with an integrated air
purge connection allows for periodic cleaning of the lens using compressed air,
ensuring the signal remains clear.

| Material Buildup and Clogging

For point-level detection (used as high-level alarms to prevent overfilling), rotary
paddle switches or tuning fork sensors are common. However, in sticky or
high-moisture silo feed environments, material can bridge across the forks or stall
the paddle. In these cases, choosing a "heavy-duty" variant or a capacitance-based
switch with active shield technology is hecessary to ighore coating and buildup.
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| Mechanical Stress

In tall silos, the weight of the material column during discharge or the turbulence
during feeding can create massive lateral forces. If using Guided Wave Radar, the
probe must be rated for the specific tensile loads of the silo. For most large-scale
silo feed projects, non-contact radar is preferred specifically to avoid these
mechanical risks.

| Engineering Checklist for Silo Feed Projects

Before finalizing a measurement system for silo feed, project managers and
engineers should confirm the following data points:

Material Properties: What is the dielectric constant, bulk density, and moisture
content?

Silo Dimensions: What is the total height and diameter? (Crucial for determining
radar frequency and beam angle).

Feed Method: Is it pneumatic, gravity, or mechanical? (Determines dust and noise
levels).

Process Temperature and Pressure: Does the sensor need to withstand high
temperatures or pressure-tight seals?

Internal Obstructions: Are there reinforcements, agitators, or ladders that could
interfere with the signal?

Safety Requirements: Are explosion-proof (ATEX/IECEX) ratings required for
combustible dust environments?

| Frequently Asked Questions (FAQ)

Q: Why does my level sensor fluctuate wildly only when the silo feed is active?
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A: This is likely due to the sensor picking up the falling material stream or the
extreme dust generated during the feed. Check the mounting position to ensure it
is away from the inlet and consider increasing the damping/averaging time in the
sensor software.

Q: Can | use one sensor for both silo feed and discharge monitoring?

A: Yes, non-contact radar sensors are designed for continuous monitoring.
However, you must account for the change in surface profile (cone-up during feed,
cone-down during discharge) when calibrating the volume conversion.

Q: Is 80 GHz radar always better than 26 GHz for silo feed?

A: Generally, yes. The 80 GHz frequency provides a narrower beam and better
focus, which is superior for avoiding internal silo structures and handling the steep
angles of repose common in solids. However, 26 GHz may still be used in smaller,
less complex silos where cost is a primary factor.

Q: How do | prevent the silo from overfilling if the continuous sensor fails?

A: It is a standard engineering best practice to install an independent high-level
switch (such as a rotary paddle or vibrating fork) as a redundant safety measure.
This switch should be wired to a hard-stop on the silo feed conveyor or pump.

For more information on selecting the appropriate hardware for your specific
industrial application, please visit the Main Page to review product options and
application support.
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