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Load Cells for Breweries

A practical guide to load cells for breweries, covering the reader intent, the
relationship to load cells for breweries, 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 brewing industry, precision is the cornerstone of consistency,
quality, and profitability. Whether managing raw ingredients in grain silos or
monitoring the volume of finished product in bright beer tanks, accurate
measurement is essential. While various level measurement technologies exist,
the use of load cells for breweries has become a standard for high-accuracy
applications where direct mass measurement is preferred over volumetric
estimates. Unlike non-contact sensors that measure the distance to a liquid
surface, load cells measure the actual weight of the vessel and its contents,
providing a reliable data point that is unaffected by foam, turbulence, or changes
in liquid density.

| Measurement Principles of Load Cells

To understand the efficacy of load cells for breweries, it is necessary to examine
the underlying physics of force measurement. Most industrial load cells operate on
the principle of strain gauge technology.

A load cell is essentially a structural member (the flexure) designed to deform by a
microscopic amount when a load is applied. Bonded to this flexure are strain
gauges—small electrical resistors that change their resistance when stretched or
compressed. These gauges are typically arranged in a Wheatstone bridge circuit.

When the weight of a brewery tank increases, the flexure deforms, the strain
gauges change resistance, and the bridge circuit produces a small millivolt (mV)
signal proportional to the weight. This signal is then amplified and converted by a
weight controller or PLC (Programmable Logic Controller) into a readable value,
such as kilograms (kg) or pounds (Ib). In brewery applications, this weight value is
often used to calculate the volume of the liquid based on the known density of the
beer or wort, though the primary measurement remains mass.

| Why Use Load Cells for Brewery Applications?

Brewing involves complex physical states, including heavy foam during
fermentation and high-pressure environments in carbonation stages. These factors
can interfere with ultrasonic or radar level sensors. Load cells offer several distinct
advantages in these environments:
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1. Density Independence: The weight of a substance does not change with
temperature or pressure, whereas its volume might. This makes load cells ideal for
hot wort or cold-conditioned beer.

2. Foam Immunity: Fermentation creates a thick layer of krausen (foam).
Surface-based level sensors may struggle to distinguish between the foam and the
liquid, but a load cell only measures the mass, ignoring the air-heavy foam layer.

3. Non-Invasive: Load cells are installed under the tank legs or support structures.
This means they never come into contact with the product, eliminating
contamination risks and the need for specialized sanitary fittings inside the vessel.

4. High Accuracy: For high-value products or tax-regulated inventory (such as
finished beer), the high precision of load cells (often 0.03% to 0.1% full scale) is
superior to many other level measurement methods.

| Selection Criteria for Brewery Load Cells

Choosing the correct load cells for breweries requires an assessment of the
environment and the specific vessel being measured. Breweries are "washdown"
environments, meaning equipment is frequently exposed to water, steam, and
caustic cleaning agents.

#### 1. Environmental Protection (IP Ratings)

For brewery applications, load cells must be hermetically sealed. An IP68 or IP69K
rating is recommended. This ensures the sensors can withstand high-pressure
water jets and submersion, which are common during daily cleaning cycles.

#H### 2. Material Construction

Stainless steel is the only viable material for brewery load cells. It resists corrosion
from moisture and the acidic nature of beer and cleaning chemicals. 17-4 PH
stainless steel is often used for the flexure due to its strength and spring-like
properties.

#### 3. Capacity and Safety Factor

Welk Reference Guide 3



WELK REFERENCE GUIDE Load Cells for Breweries

The total capacity of the load cell system must account for the "dead load" (the
weight of the empty tank, agitators, and jackets) and the "live load" (the maximum
weight of the liquid). A safety factor is usually applied to protect against shock
loading or wind loads if the tank is located outdoors.

##H## 4. Mounting Hardware

The mounting kit is as important as the load cell itself. In a brewery, tanks expand
and contract due to temperature shifts (e.g., from boiling wort to cold crashing).
Mounting kits must include expansion plates or rocker-pin designs to allow for this
movement without inducing side-loads that would cause measurement errors.

Comparison Table: Load Cells vs. Alternative
Technologies

Load Cells Radar Level Meters Hydrostatic
Pressure

Measurement Type Mass/Weight Distance/Volume Pressure/Height

Foam Sensitivity None Low to Moderate None

Contact with Media No No Yes

Installation High (Requires lifting Low (Top mount) Moderate (Side

Complexity tank) mount)

Accuracy Very High (0.05%) High (1-3mm) Moderate (0.1-0.5%)

Maintenance Low (No contact) Low (No contact) Moderate
(Diaphragm
cleaning)

| Practical Selection Table for Brewery Vessels
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Vessel Type Recommended Load Cell Key Consideration
Type
Grain Silos Compression / Canister High capacity, outdoor wind
protection
Mash Tuns Shear Beam Must handle high heat and

agitation vibration

Fermenters Compression / Double-Ended High accuracy for
Shear fermentation tracking
Bright Tanks Precision Shear Beam Critical for inventory and tax
reporting
Keg Filling Lines Single Point High speed and washdown
resistance

| Installation Considerations and Best Practices

Installing load cells for breweries is a significant engineering task that should
ideally be performed during the tank installation phase. If retrofitting, the tank
must be safely lifted.

Level Foundation: The floor or support structure must be level and rigid. Any
deflection in the support beam will result in inaccurate readings.

Piping Connections: This is the most common source of error. All pipes connected
to a weighed tank must be flexible. Rigid piping acts like a spring, supporting part
of the tank's weight or pushing down on it, which creates massive measurement
drift. Use flexible hoses or bellows.

Thermal Expansion: In vessels like mash tuns or brew kettles, the metal legs will
expand as the temperature rises. Ensure the mounting kits allow for horizontal
movement to prevent the load cells from being "bound."

Grounding: Welding on a tank with load cells installed can destroy the sensitive
electronics. Always use a bypass ground cable and avoid welding near the sensors.
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| Limitations of Load Cells

While highly accurate, load cells are not always the optimal choice for every
scenario. The primary limitation is the mechanical requirement of the installation.
Because the entire weight of the vessel must rest on the sensors, load cells are
difficult and expensive to retrofit on existing, large-scale tanks that are already
plumbed with rigid piping. Furthermore, load cells can be sensitive to
environmental factors like high winds (for outdoor silos) or structural vibrations
from nearby heavy machinery, which may require electronic filtering in the signal
conditioner.

|Frequent|y Asked Questions (FAQs)

Q: How often do brewery load cells need calibration?

A: For internal process control, annual calibration is usually sufficient. However, if
the load cells are used for "Legal for Trade" applications (such as selling beer by
weight), local regulations may require more frequent certification by a licensed
technician.

Q: Can load cells handle the heat of a brew kettle?

A: Standard load cells are rated up to approximately 70°C (158°F). For brew
kettles, which reach 100°C (212°F) and higher, high-temperature load cells or
thermal isolation pads between the tank leg and the mounting kit are required.

Q: What happens if one load cell in a three-leg system fails?

A: The weight reading will become highly inaccurate or drop to zero. Most modern
weight controllers can detect a "cell imbalance" and alert the operator. It is
generally recommended to replace load cells in matched sets to maintain
calibration consistency.

Q: How do load cells compare to flow meters for tracking production?
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A: Flow meters measure the liquid as it moves through a pipe, which is excellent
for transfer operations. Load cells measure what is currently in the tank. Using
both provides a "mass balance" check, allowing brewers to identify losses in the
process.

| Conclusion

Implementing load cells for breweries provides a robust, high-accuracy solution for
managing inventory and ensuring process repeatability. By measuring mass
directly, brewers can bypass the complications of foam, temperature-induced
volume changes, and liquid density variations. While the initial installation requires
careful mechanical planning—particularly regarding flexible piping and thermal
expansion—the long-term benefits of reliability and low maintenance make
weight-based level measurement a preferred choice for professional brewing
operations.

For engineers and brewery managers looking to optimize their measurement
systems, choosing the right sensor technology is critical. Review product options
and application support on the Main Page to find the ideal solution for your specific
industrial requirements.
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