Food & Beverage Industry
Wastewater Treatment

A practical guide to food & beverage industry wastewater treatment, covering the
reader intent, the relationship to food & beverage industry wastewater treatment,
key evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.




Food & Beverage Industry Wastewater Treatment

Main topic: Main Page
https://www.level-meters.com/

In the global manufacturing landscape, the food and beverage sector stands as
one of the most water-intensive industries. From dairy processing and breweries to
meat packing and soft drink production, water is utilized in almost every stage of
the process, including raw material washing, cooling, steam generation, and
rigorous Clean-in-Place (CIP) procedures. Consequently, food & beverage industry
wastewater treatment has become a critical operational pillar, not only for
regulatory compliance but also for corporate sustainability and resource recovery.

Wastewater generated in this sector is uniquely challenging. Unlike municipal
sewage, it often contains high concentrations of organic matter (measured as BOD
and COD), fluctuating pH levels, high suspended solids (TSS), and significant
amounts of fats, oils, and greases (FOG). Effective treatment requires precise
automation, where accurate level measurement plays a fundamental role in
managing equalization tanks, anaerobic digesters, and chemical dosing systems.
For engineers and plant managers, selecting the right instrumentation is the first
step toward optimizing these complex treatment cycles. You can explore a wide
range of industrial solutions on our Main Page.

Core Measurement Principles in Wastewater
Treatment

Before selecting a specific instrument for food & beverage industry wastewater
treatment, it is essential to understand the physical principles governing level
measurement. In industrial automation, these technologies are generally
categorized into non-contact and contact methods.

|Radar Level Measurement (FMCW)

Radar transmitters, particularly those operating on the Frequency Modulated
Continuous Wave (FMCW) principle, are widely considered the gold standard for
wastewater applications. These devices emit a continuous high-frequency signal
(often 80 GHz). The frequency of this signal changes over time. When the signal
reflects off the liquid surface and returns to the sensor, the difference in frequency
is proportional to the distance.
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In the food and beverage sector, radar is favored because it is unaffected by
temperature fluctuations, pressure changes, or the presence of heavy vapors and
dust. The 80 GHz technology allows for a narrow beam angle, which is crucial for
avoiding internal tank obstructions like agitators or heating coils.

| Ultrasonic Level Measurement

Ultrasonic sensors operate on the "time-of-flight" principle. The sensor emits a
sound pulse that travels through the air, hits the liquid surface, and echoes back.
By measuring the time taken for the round trip and knowing the speed of sound,
the distance is calculated.

While cost-effective, ultrasonic sensors have limitations in food & beverage
industry wastewater treatment. Because they rely on sound waves, they are
sensitive to air temperature gradients, heavy foam, and steam—all common in
food processing. However, they remain excellent choices for outdoor open-channel
flow measurement and simple sump pits where conditions are stable.

| Hydrostatic Pressure Measurement

Hydrostatic transmitters measure the pressure exerted by the liquid column above
the sensor. Based on the formula $P = \rho gh$ (where $P$ is pressure, $\rho$ is
density, $g$ is gravity, and $h$ is height), the level can be determined if the liquid
density is constant. Submersible hydrostatic sensors are often used in deep lift
stations or large storage tanks where top-down mounting is impractical.

| Specific Applications in the Food & Beverage Sector

The treatment of wastewater in this industry follows several stages, each requiring
specific instrumentation strategies to ensure efficiency and safety.
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| 1. Equalization and Balancing Tanks

F&B production is often batch-based, leading to massive surges in wastewater
volume and concentration. Equalization tanks are used to homogenize the effluent
before it enters biological treatment. Level sensors here must handle turbulence
and potentially high levels of suspended solids. Radar is typically recommended to
ensure the pumps do not run dry and the tank does not overflow during peak
production hours.

| 2. Dissolved Air Flotation (DAF) Units

DAF systems are used to remove fats, oils, and greases. In these units, level
control is vital for managing the "skimming" process where the top layer of sludge
is removed. Because the surface is covered in thick foam and grease, non-contact
radar with high signal sensitivity is required to track the true liquid interface
beneath the foam.

| 3. Anaerobic and Aerobic Digesters

Biological treatment involves the use of microorganisms to break down organic
loads. In anaerobic digesters, level measurement must be reliable in a closed,
pressurized environment often containing methane gas. Here, explosion-proof
(ATEX/IECEX) rated radar sensors are the industry standard.

| 4. Chemical Dosing and Storage

Treating wastewater requires the precise addition of coagulants, flocculants, and
pH adjusters (acids or bases). These chemicals are often stored in small to
medium-sized plastic tanks. Ultrasonic sensors or small-form-factor radar units are
ideal for monitoring these levels to ensure the treatment process never runs out of
necessary reagents.
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| Practical Selection Table for F&B Wastewater

Choosing the correct technology depends on the specific characteristics of the
wastewater and the physical environment of the tank.

Application Stage Typical Media Key Challenge Recommended
Technology

Lift Stations / Sumps Raw effluent, solids Debris, turbulence Hydrostatic or
Ultrasonic

Equalization Tanks Mixed process water Rapid level changes 80 GHz Radar

Grease Traps / DAF FOG, foam Surface crust, foam Radar (High
Sensitivity)

Chemical Dosing Acids, polymers Corrosive vapors Ultrasonic or Radar

Sludge Holding Thickened sludge High viscosity, Radar or Hydrostatic

buildup

Open Channels Treated effluent Weather, wind Ultrasonic (with

Temp Comp)

| Installation and Engineering Considerations

Even the most advanced sensor will fail if not installed correctly. For food &
beverage industry wastewater treatment, several engineering factors must be
addressed during the design phase:

1. Beam Angle and Obstructions: When using radar or ultrasonic sensors, the
"beam" expands as it travels. Sensors should be mounted away from the tank
walls (typically at least 200 mm to 500 mm depending on the beam angle) and
clear of inflow pipes or ladders.

2. Foam Management: Foam is a common byproduct of protein-rich wastewater
(e.g., dairy). While radar can penetrate some foam, thick, dense foam may
attenuate the signal. In such cases, choosing a higher-power radar or using a
stilling well can provide a stable reading.
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3. Nozzle Height: The mounting nozzle should be as short as possible. If the nozzle
is too long and narrow, it can create internal reflections (ringing) that interfere with
the signal, particularly when the tank is nearly full.

4. Cleaning and Maintenance: In food environments, sensors may be subject to
wash-down procedures. Ensure the instruments have an appropriate IP rating (IP67
or IP68) and that the materials (such as PVDF or 316L Stainless Steel) are
compatible with the cleaning agents used.

| Limitations of Common Technologies

Understanding the boundaries of each technology prevents operational downtime:

Ultrasonic Limitations: These sensors cannot work in a vacuum and are
significantly affected by high-pressure environments or gases other than air (like
CO2 in breweries), which change the speed of sound.

Radar Limitations: While highly versatile, radar can struggle with liquids that have
a very low dielectric constant (though most wastewater is water-based and has a
high dielectric constant, making it an excellent reflector).

Hydrostatic Limitations: These are contact sensors. In wastewater with high grease
content, the sensor diaphragm can become coated, leading to "drift" in the
pressure reading. Regular cleaning is required in these environments.

| Frequently Asked Questions

Q: How does steam affect level measurement in F&B wastewater?

A: Steam significantly affects ultrasonic sensors because it changes the density of
the air, causing the sound wave to travel at different speeds, leading to errors.
Radar is unaffected by steam because electromagnetic waves do not rely on an air
medium for travel.

Q: Can | use a standard level sensor for explosive environments?
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A: No. Many wastewater treatment stages, particularly anaerobic digestion,
produce methane. You must use sensors with the appropriate hazardous area
certifications (such as Class |, Div 1 or ATEX Zone 0/1).

Q: How do | handle measurement in tanks with heavy agitation?

A: For agitated tanks, radar with advanced signal processing (false echo
suppression) is best. Alternatively, a stilling well—a vertical pipe that dampens the
surface turbulence—can be used to provide a calm surface for the sensor to
measure.

Q: What is the maintenance cycle for these instruments?

A: Non-contact sensors like radar require very little maintenance, often just a
visual check once or twice a year. Contact sensors like hydrostatic probes may
need monthly cleaning if the wastewater has high fat or solids content.

| Conclusion

Efficient food & beverage industry wastewater treatment relies on the synergy
between biological processes and precise mechanical control. By understanding
the measurement principles of radar, ultrasonic, and hydrostatic technologies,
plant engineers can select the most robust solution for their specific effluent
profile. Proper selection reduces chemical waste, prevents environmental
non-compliance, and ensures the longevity of the treatment infrastructure. For
detailed technical specifications and product support, please refer to our Main
Page.



