Hamilton Beverly Do Meter

A practical guide to hamilton beverly do meter, covering the reader intent, the
relationship to hamilton beverly do meter, 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 rigorous environment of industrial beverage production and process
engineering, monitoring dissolved oxygen (DO) is a critical requirement for
maintaining product shelf life, flavor stability, and fermentation efficiency. The
Hamilton Beverly DO meter has emerged as a specialized portable solution
designed to meet these needs, particularly in the brewing and soft drink industries.
This article explores the technical foundations of the Beverly system, its
measurement principles, and its role alongside other process instrumentation such
as level measurement systems.

| Overview of Portable Dissolved Oxygen Analysis

Dissolved oxygen refers to the amount of gaseous oxygen dissolved in a liquid. In
the context of brewing, oxygen is a double-edged sword: it is essential during the
initial stages of fermentation for yeast health but becomes a significant
contaminant during filtration and packaging, where it can lead to oxidation and
staling.

The Hamilton Beverly DO meter is a portable, "at-line" instrument that allows
operators to take measurements at various sampling points throughout the
production facility. Unlike fixed inline sensors, the Beverly provides the flexibility to
verify DO levels in bright beer tanks, during transfer, or directly from the filtration
line. Its design prioritizes ruggedness and ease of use, featuring an IP67-rated
housing and a high-performance optical sensor.

| The Science of Optical DO Measurement

To understand the efficacy of the Hamilton Beverly DO meter, one must first
examine the principle of optical measurement, specifically luminescence
guenching. Historically, DO was measured using electrochemical (polarographic or
galvanic) sensors, which required membranes, electrolytes, and a constant flow of
liquid across the sensor tip to prevent oxygen depletion.
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|Luminescence Quenching Principle

The Beverly utilizes the VisiFerm DO sensor, which operates on the following
principle:

1. Excitation: The sensor contains a luminophore (a light-sensitive layer) that is
excited by a blue LED.

2. Emission: As the luminophore returns to its ground state, it emits red light.

3. Quenching: If oxygen molecules are present, they interact with the luminophore,
guenching the red light emission.

4. Phase Shift: The sensor measures the phase shift between the blue excitation
light and the red emission light. This shift is inversely proportional to the partial
pressure of oxygen in the medium.

This optical method offers several advantages over traditional electrochemical
sensors. It does not consume oxygen during measurement, meaning it does not
require a minimum flow rate. Furthermore, it is less susceptible to interference
from other gases like carbon dioxide ($C02$) or hydrogen sulfide ($H2S$), which
are common in beverage processes.

| Technical Specifications and Design of the Beverly

The Hamilton Beverly DO meter is engineered for the demanding conditions of a
production floor. It is not merely a laboratory instrument but a tool built for the
"cold block" of a brewery.

| Key Performance Parameters

Measurement Range: Typically capable of detecting DO from 4 ppb (parts per
billion) up to 25 ppm (parts per million). The high sensitivity at the ppb level is
crucial for final product quality control.

Temperature Range: Desighed to operate in cold environments, typically from 0°C
to 40°C (32°F to 104°F) for measurement.
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Pressure Resistance: The internal sensor can withstand process pressures up to 10
bar (145 psi), allowing it to be connected directly to pressurized tanks or lines.

Battery Life: Equipped with a rechargeable battery that supports up to 50 hours of
continuous operation.

| Physical Construction

The unit is encased in a protective stainless steel frame, providing durability
against accidental drops and impacts. The integrated display offers real-time
visualization of DO concentration, temperature, and sensor health. Connectivity
options, including Bluetooth, allow for data logging and transfer to external quality
management systems.

| Practical Applications in the Beverage Industry

The primary utility of the Hamilton Beverly DO meter lies in its versatility. While
inline sensors provide continuous data at a single point, the Beverly serves as a
verification tool and a diagnostic instrument.

| Fermentation and Yeast Management

During wort aeration, oxygen levels must be precisely controlled to ensure yeast
can synthesize the sterols and fatty acids needed for cell membrane growth. The
Beverly can be used to check aeration efficiency at the start of the fermentation
process.

| Filtration and Bright Beer Tanks

After fermentation, any oxygen ingress is detrimental. Operators use the Beverly
to monitor DO during the transfer from the fermenter to the filter and into the
bright beer tank (BBT). If a pump seal is leaking or a hose is not properly purged,
the Beverly will detect the spike in oxygen immediately, allowing for corrective
action before the entire batch is affected.
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| Packaging Line Verification

Before beer or soda enters the filler, the DO level must be within a strict
specification (often below 50 ppb). The Beverly can be connected to the filler feed
line to provide a final quality check, ensuring that the product reaching the bottle
or can meets shelf-life requirements.

Selection Criteria: Comparing Portable and Inline DO
Solutions

When designing a process control strategy, engineers must decide between
portable instruments like the Hamilton Beverly and fixed inline sensors. The
following table summarizes the key differences to assist in the selection process.

Portable DO Meter Inline DO Sensor (Fixed)

(Hamilton Beverly)

Flexibility High; can be moved to any Low; fixed at one process
sampling point. point.

Installation No permanent installation Requires a dedicated port
required. (e.qg., Varivent).

Data Frequency Periodic/Spot checks. Continuous, real-time

monitoring.

Maintenance Easy access for calibration Requires process shutdown
and cleaning. or bypass for removal.

Cost Single investment for Higher cost per
multiple points. measurement point.

Primary Use Troubleshooting, verification, Automated process control
and QC. and alarming.

For most facilities, a combination of both is ideal. Inline sensors provide the data
needed for automation, while the Hamilton Beverly DO meter provides the mobility
needed for comprehensive plant-wide quality audits.
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| Maintenance, Calibration, and Sensor Longevity

One of the most significant benefits of optical technology in the Hamilton Beverly
DO meter is the reduced maintenance requirement. Unlike electrochemical
sensors that require frequent membrane changes and electrolyte replenishment,
the optical sensor only requires periodic replacement of the sensor cap (the part
containing the luminophore).

| Calibration Procedures

Calibration of the Beverly is straightforward and typically involves two methods:

1. Air Calibration (Slope): The sensor is exposed to water-saturated air. Since the
concentration of oxygen in the atmosphere is constant and well-known, this
provides a reliable reference point for the sensor's slope.

2. Zero-Point Calibration: For high-precision ppb measurements, a zero-point
calibration using an inert gas like Nitrogen ($N2$) or a chemical zero solution is
recommended. This ensures accuracy at the very low end of the measurement
scale.

| Sensor Cap Life

The lifespan of the sensor cap depends on the frequency of use and exposure to
cleaning chemicals (CIP). In typical beverage applications, a cap may last between
6 months and 2 years. The Beverly system includes diagnostic software that
monitors the "quality" of the sensor signal and alerts the user when the cap is
nearing the end of its functional life.
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Integrating Quality and Level Measurement for
Process Control

In industrial automation, liquid quality parameters like dissolved oxygen do not
exist in a vacuum. They are part of a broader set of data points required to
manage a tank or a production line. For instance, knowing the DO level in a tank is
only useful if the operator also knows the volume of the liquid and the pressure
inside the vessel.

Effective process management requires a synergy between quality sensors and
physical sensors. While the Hamilton Beverly DO meter handles the chemical
analysis, level measurement instruments ensure that the tank is operating within
its physical limits. Radar level meters, ultrasonic sensors, and hydrostatic
transmitters provide the volume data necessary to calculate the total oxygen load
in a batch.

For engineers looking to optimize their entire tank farm, reviewing a wide range of
measurement technologies is essential. You can Review product options and
application support on our Main Page to see how level measurement solutions
integrate with quality control tools like the Hamilton Beverly.

| Installation and Operational Best Practices

To achieve the highest accuracy with a portable DO meter, certain operational
protocols must be followed:

Avoid Air Ingress: When connecting the Beverly to a sampling valve, ensure that
the hoses are completely purged of air. Even a tiny bubble trapped in a fitting can
cause a massive error in ppb-level readings.

Temperature Stabilization: Allow the sensor to reach thermal equilibrium with the
process liquid. Although the Beverly has integrated temperature compensation,
rapid fluctuations can cause temporary drift.

Flow Management: While optical sensors do not require flow, a steady flow through
the Beverly's flow cell is recommended to ensure the sample is representative of
the process and to prevent the buildup of solids.
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Post-Measurement Cleaning: After measuring "dirty" samples like yeast-heavy
wort, the flow cell and sensor should be rinsed with clean water to prevent biofilm
formation or staining of the optical cap.

| Frequently Asked Questions (FAQ)

Q: Can the Hamilton Beverly DO meter be used for carbon dioxide ($C02$)
measurement?

No, the Beverly is specifically designed for oxygen. While Hamilton offers $C02%
sensors, the VisiFerm sensor in the Beverly is selective for $02$. However, the
optical technology is not negatively affected by high $C02$ concentrations in the
liquid.

Q: How often should | calibrate the Hamilton Beverly?

For most brewing applications, an air calibration once a week is sufficient. If you
are performing critical checks at the ppb level in the packaging hall, a daily air
calibration and a monthly zero-point check are recommended.

Q: Is the sensor cap affected by CIP (Clean-in-Place) chemicals?

The VisiFerm sensor cap is designed to be resistant to standard CIP chemicals,
including caustic and acid washes. However, the portable Beverly unit itself should
not be subjected to a CIP cycle; only the sensor and flow cell are designed for
process contact.

Q: What is the response time of the Hamilton Beverly?

The sensor typically reaches 90% of the final value ($t{90}$) in less than 30
seconds, making it very efficient for spot checks across multiple tanks.
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| Conclusion

The Hamilton Beverly DO meter represents a significant advancement in portable
process instrumentation. By leveraging optical sensing technology, it provides
beverage producers with a reliable, low-maintenance, and highly accurate tool for
oxygen management. When used in conjunction with robust level measurement
and pressure monitoring systems—which can be explored further on our Main
Page—the Beverly helps ensure that every liter of product meets the highest
standards of quality and consistency. Whether troubleshooting a filtration issue or
verifying final package quality, this instrument is an indispensable asset for the
modern process engineer.



