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Incinerator Garbage

A practical guide to incinerator garbage, covering the reader intent, the
relationship to incinerator garbage, key evaluation criteria, common risks, and the
information the intended project audience should confirm before taking the next
step.
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In the modern industrial landscape, Waste-to-Energy (WtE) facilities play a critical
role in urban sustainability. Managing incinerator garbage—primarily municipal
solid waste (MSW)—requires sophisticated logistical and engineering controls to
transform refuse into heat and electricity efficiently. One of the most significant
challenges in these facilities is the accurate measurement of waste levels within
storage pits, feeding hoppers, and ash silos.

Reliable level monitoring ensures that the incineration process remains
continuous, prevents hazardous overflows, and optimizes the performance of
automated crane systems. This article explores the technical requirements for
measuring incinerator garbage levels, the measurement principles of available
technologies, and practical selection criteria for plant engineers.

| The Environment of Incinerator Garbage Pits

Before selecting a measurement instrument, it is essential to understand the harsh
conditions found in a waste incineration plant. The storage pit, where raw
incinerator garbage is discharged from collection trucks, is an incredibly
demanding environment for electronics and sensors.

| Physical Characteristics

Garbage is inherently non-homogeneous. It consists of a random mix of plastics,
paper, organic matter, metals, and textiles. This diversity creates an uneven
surface with a high "angle of repose," meaning the material forms peaks and
valleys rather than a flat surface. Furthermore, the material's ability to absorb or
reflect signals varies wildly depending on its moisture content and density.

| Environmental Factors

Dust and Particulates: The movement of waste by overhead cranes generates
significant amounts of dust, which can coat sensor faces.

Corrosive Gases: The decomposition of organic matter and the presence of
chemicals in the waste can release hydrogen sulfide (H2S), ammonia (NH3), and
other corrosive vapors.
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Temperature Fluctuations: While the pit itself may be at ambient temperature, the
area near the feeding hoppers can experience elevated heat from the furnace
radiation.

Obstructions: Large overhead cranes and grabbers are constantly in motion,
creating potential false echoes for many types of level sensors.

| Measurement Principle: Radar Level Meters

Radar technology has become the industry standard for monitoring incinerator
garbage levels due to its non-contact nature and immunity to many environmental
factors. Welk offers advanced radar solutions specifically designed for these
high-dust, high-turbulence environments.

| Frequency Matters: 26GHz vs. 80GHz

Radar level meters operate by emitting electromagnetic pulses that travel at the
speed of light. These pulses reflect off the waste surface and return to the sensor.
The time-of-flight is used to calculate the distance.

26GHz Radar: These sensors have been the workhorse of the industry for years.
They offer a wider beam angle, which can be useful for averaging the level of an
uneven surface, but they are more susceptible to interference from structural
beams or pit walls.

80GHz Radar: The latest generation of radar sensors uses a much higher
frequency, resulting in a very narrow beam angle (often as low as 3 degrees). This
precision allows the sensor to avoid obstacles and provides a much stronger return
signal from low-reflectivity materials like dry paper or plastic.
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| Advantages in Waste Management

Radar is unaffected by air temperature, pressure, or heavy dust. Because
electromagnetic waves do not require a medium to travel, the "choking" effect of
dust clouds—which often disables ultrasonic sensors—is non-existent for radar. For
technical specifications on high-frequency radar units, engineers can refer to the
Main Page of the Welk product catalog.

| Measurement Principle: Ultrasonic Sensors

Ultrasonic level sensors function by emitting sound waves and measuring the time
it takes for the echo to return. While cost-effective, their application in incinerator
garbage pits is generally limited compared to radar.

|Speed of Sound and Temperature

The speed of sound is highly dependent on air temperature. In a large waste pit,
temperature gradients are common. If the sensor does not have accurate
temperature compensation, the level reading can drift by several percentage
points.

| Dust and Signal Attenuation

Sound waves are physical longitudinal waves. In environments with heavy airborne
dust or steam, the sound energy is absorbed and scattered. This often leads to a
"lost signal" condition in waste pits during active dumping or crane movement.
However, for smaller, indoor chemical tanks or water treatment stages within the
incineration plant, ultrasonic sensors remain a viable and economical choice.
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| Point Level Detection: Level Switches

While continuous level measurement (radar/ultrasonic) provides a 4-20mA or
digital output of the exact height, point level switches are used as redundant
safety backups. In an incinerator garbage hopper, these switches prevent
overfilling that could jam the feeding mechanism or cause a fire hazard.

Vibrating Fork Switches: These are ideal for detecting the presence of solids. When
the waste material covers the vibrating tines, the frequency changes, triggering an
alarm.

Rotary Paddle Switches: A motor-driven paddle rotates slowly. When waste
material obstructs the paddle, the torque increases and trips a switch. These are
robust but are subject to mechanical wear over time.

| Technical Selection Table

When choosing a technology for incinerator garbage applications, engineers
should use the following comparison as a baseline:

m 80GHz Radar 26GHz Radar m Rotary Paddle

Measurement Continuous Continuous Continuous Point Level
Type

Dust Resistance Excellent Very Good Poor Excellent
Accuracy £2 mm £5 mm +10 mm N/A

Beam Angle 3°-8° 15° - 20° 10° - 15° N/A

Corrosion High (PTFE/PFA) High Medium Medium
Resistance

Max Range Up to 120m Up to 30m Up to 15m N/A

Typical Deep Waste Pits = Hoppers/Silos Water Tanks High/Low Alarm
Application
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| Engineering Installation Considerations

Correct installation is as critical as selecting the right sensor. For incinerator
garbage pits, the following guidelines should be followed:

1. Avoid the Crane Path: Sensors must be mounted in locations where the
overhead grabber cannot strike them. This often means mounting them close to
the side walls, which necessitates the use of narrow-beam radar (80GHz) to avoid
wall interference.

2. Aiming Flanges: Because the garbage surface is rarely flat, using an adjustable
aiming flange (gimbal mount) allows the engineer to point the radar beam toward
the center of the pit or the area where the waste most frequently accumulates.

3. Purging Systems: In extremely dusty environments, even radar sensors can
benefit from an air purge connection. A small flow of clean compressed air across
the sensor face prevents the buildup of sticky residues or thick dust cakes.

4. Standoff Pipes: If the sensor must be mounted on a nozzle, the nozzle should be
as short and wide as possible to prevent "ringing" or internal reflections that can
mask the true signal.

| Limitations and Operational Risks

No level measurement technology is foolproof in a waste environment. Engineers
must be aware of the following limitations:

Signal Absorption: Very soft, loose waste (like foam or loose textiles) can absorb
radar and ultrasonic waves, resulting in a weak return signal. In these cases,
advanced signal processing software (Echo Discovery) is required to filter the noise
from the true level.

The "Angle of Repose"” Problem: A single sensor only measures the point directly
beneath it. In a massive pit, the level might be 5 meters higher on one side than
the other. For fully automated plants, multiple sensors are often networked to
provide a 3D profile of the incinerator garbage pile.
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Mechanical Damage: Despite being non-contact, sensors can be damaged by flying
debris or extreme heat if a fire occurs in the pit. Protective shields and robust
housing materials (Stainless Steel 316L) are recommended.

|Frequent|y Asked Questions (FAQs)

Q: How often do radar sensors need to be calibrated in a waste pit?

A: Radar sensors are generally maintenance-free and do not require periodic
recalibration because they do not have moving parts and are not affected by the
properties of the air. However, a periodic check of the sensor face for physical
buildup is recommended.

Q: Can radar see through the dust generated when a truck dumps garbage?

A: Yes. High-frequency radar pulses penetrate dust clouds with negligible loss of
energy, making them far superior to laser or ultrasonic sensors in this specific
scenario.

Q: What is the best way to monitor the level in the ash silo after incineration?

A: Fly ash is extremely fine and often hot. Radar level meters with a
high-temperature antenna and an air purge system are the preferred solution for
ash silos to ensure the dust does not settle on the lens.

Q: Is it possible to use level sensors to automate the crane?

A: Yes, many modern WtE plants use the 4-20mA or RS485 Modbus output from
radar sensors to feed into the PLC (Programmable Logic Controller) that manages
the crane's movement, ensuring the crane always picks from the highest point of
the pit.
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| Conclusion

Effective management of incinerator garbage is a cornerstone of efficient
waste-to-energy operations. By utilizing high-frequency radar technology and
robust point-level switches, plant operators can maintain continuous feed rates
and enhance site safety. While the environment is challenging, modern
instrumentation from manufacturers like Welk provides the precision and durability
required for 24/7 industrial use.

For more information on selecting the right instrumentation for your specific
industrial application, please visit our Main Page to view our full range of radar,
ultrasonic, and hydrostatic level solutions. Proper planning and technology
selection today will ensure the long-term reliability of your waste management
infrastructure.
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