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The Procter & Gamble Mason expansion represents a significant investment in
industrial infrastructure, particularly within the realms of research, development,
and advanced manufacturing. For projects of this scale, the integration of
sophisticated automation and process control systems is paramount. Central to
these systems is the accurate monitoring of liquid and solid levels across various
stages of production, storage, and waste management. In large-scale facilities like
those found in Mason, Ohio, selecting the correct level measurement technology is
not merely a matter of inventory tracking; it is a critical requirement for safety,
environmental compliance, and process efficiency.

This guide examines the technical requirements for level instrumentation within
the context of large-scale industrial expansions, focusing on the principles of
measurement, selection criteria, and practical installation considerations for
engineers and project managers.

The Role of Precision Level Measurement in
Industrial Expansions

Industrial expansions, such as the Procter & Gamble Mason expansion, involve the
construction of complex fluid handling systems, chemical storage tank farms, and
specialized processing units. These facilities often handle a diverse range of
materials, from raw chemical surfactants and oils to treated water and industrial
wastewater.

Reliable level measurement ensures that tanks do not overfill—preventing
hazardous spills—and that pumps do not run dry, which could lead to mechanical
failure. Furthermore, in the Fast-Moving Consumer Goods (FMCG) sector, precise
level data is essential for batch consistency and automated supply chain
replenishment. To achieve these goals, engineers must evaluate various
measurement principles based on the physical properties of the media and the
environmental conditions of the site.

| Understanding Level Measurement Principles

Before selecting an instrument for a new facility, it is essential to understand the
underlying physics of the most common measurement technologies. Each method
has distinct advantages depending on the application.
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Radar Level Measurement (Non-Contact and Guided
Wave)

Radar technology is widely considered the gold standard for high-accuracy level
measurement in demanding industrial environments. It operates on the
Time-of-Flight (ToF) principle.

Non-Contact Radar: These sensors emit high-frequency microwave pulses
(typically in the 26 GHz or 80 GHz range) toward the material surface. The pulses
reflect off the surface and return to the sensor. The distance is calculated based on
the time it takes for the signal to travel. Because microwaves do not require a
medium for travel, they are unaffected by vacuum, pressure, or temperature
fluctuations.

Guided Wave Radar (GWR): GWR uses a physical probe (rod or cable) to guide the
microwave pulse to the surface. This is particularly effective for liquids with low
dielectric constants or in applications where internal tank obstructions might
interfere with a free-space radar beam.

| Ultrasonic Level Sensors

Ultrasonic sensors also use the Time-of-Flight principle but employ sound waves
instead of electromagnetic waves. The sensor emits an ultrasonic pulse that
bounces off the liquid or solid surface.

While cost-effective, ultrasonic sensors are sensitive to the medium through which
the sound travels. Changes in air temperature, heavy foam, or high-pressure
vapors can alter the speed of sound, leading to measurement errors. They are best
suited for stable environments, such as water storage or open-channel flow
measurement.

| Hydrostatic Pressure Transmitters

Hydrostatic measurement determines the level by sensing the pressure exerted by
a liquid column at the bottom of a tank. The principle is based on the formula:
Pressure (P) = Density (p) x Gravity (g) x Height (h).

Welk Reference Guide 3



WELK REFERENCE GUIDE Procter & Gamble Mason Expansion

This method is highly reliable for vented tanks where the liquid density remains
constant. However, if the tank is pressurized or if the liquid density changes due to
temperature shifts, additional compensation (such as differential pressure
measurement) is required.

| Magnetic Level Gauges

Magnetic level gauges provide a high-visibility local indication and can be equipped
with transmitters for remote monitoring. They utilize a float containing a magnet
that moves with the liquid level inside a bypass chamber. As the float moves, it
flips magnetic flaps or rollers on an external scale. This is a mechanical solution
that offers excellent reliability for high-pressure or high-temperature bypass
applications.

Selecting Instrumentation for FMCG and Chemical
Processing

In a facility like the Mason Business Center, the diversity of fluids requires a
tailored approach to instrumentation. For comprehensive technical specifications
on these instruments, engineers can visit the Main Page of the equipment provider
to review specific model capabilities.

| Handling Foam and Agitation in Mixing Tanks

One of the primary challenges in consumer goods manufacturing is the presence
of foam, especially in tanks containing detergents or soaps. Foam can absorb
ultrasonic signals and scatter radar pulses.

Solution: High-frequency (80 GHz) radar is often preferred here because its narrow
beam angle can find "gaps" in the foam to reach the liquid surface. Alternatively,
Guided Wave Radar is highly effective as the probe maintains a direct path to the
liquid, cutting through the foam layer.
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| Viscous Liquids and Coating

Procter & Gamble Mason Expansion

For thick liquids like shampoos or lotions, sensor "coating" is a common problem.
When material builds up on an ultrasonic transducer or a radar antenna, it can
cause a loss of signal.

Solution: Non-contact radar with a PTFE-sealed horn or a flush-mounted lens
antenna is recommended. These designs minimize the surface area where
material can adhere and are easier to clean during CIP (Clean-in-Place) cycles.

| Technical Selection Table for Level Instruments

The following table provides a general comparison for selecting technology during

an industrial expansion project.

Technology

Typical

Accuracy

Max Range
(m)

Best For

80 GHz Radar

Guided Wave

Radar

Ultrasonic

Hydrostatic

Magnetic Gauge
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+1 mm

+2 mm

+0.25% of

range

*0.1% to 0.5%

+5 mm (visual)

30m - 120m

75m (cable)

15m - 20m

Dependent on

PSI

6m+

Chemicals, high
precision, foam

Low dielectric
liquids, small
tanks

Water,
wastewater,
sumps

Deep wells,
vented tanks

High-pressure
boilers, bypass

Higher initial
cost

Probe can be
damaged by
agitators

Affected by
foam, steam,
and wind

Requires
constant liquid
density

Moving parts
subject to wear
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| Installation Guidelines for Large-Scale Facilities

Proper installation is as critical as the technology choice itself. During the Procter &
Gamble Mason expansion or similar projects, the following engineering
considerations should be addressed:

1. Nozzle Positioning: For non-contact sensors, the instrument should be mounted
away from the tank wall to avoid false reflections (echoes). A general rule is to
keep the sensor at least 200mm (approx. 8 inches) away from the wall for every
1m of tank height.

2. Obstruction Mapping: Internal structures like ladders, heating coils, or agitators
can create "false echoes." Modern radar and ultrasonic transmitters allow for
"false echo suppression," where the software is programmed to ignore signals
from these fixed objects.

3. Dead Zones (Blocking Distance): Every ToF sensor has a minimum distance it
cannot measure (the area directly below the sensor). If a tank is filled into this
zone, the sensor will provide an error or a fixed maximum reading. This must be
accounted for when designing tank nozzles.

4, Environmental Protection: In outdoor installations, sunshields should be used to
prevent electronic overheating and to minimize temperature-induced fluctuations
in ultrasonic sensors.

| Limitations and Environmental Factors

No single technology is universal. Engineers must be aware of the following
limitations:

Dielectric Constant (er): Radar relies on the reflectivity of the material. Materials
with a very low dielectric constant (like certain oils or liquefied gases) reflect less
energy. In these cases, Guided Wave Radar or high-sensitivity non-contact radar is
necessary.

Vapor and Dust: Heavy dust in silos or thick steam in process tanks can attenuate
ultrasonic signals. Radar is generally immune to these factors, making it the
preferred choice for bulk solid silos and high-temperature reactors.
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Turbulence: Rapidly filling a tank or high-speed agitation creates surface
turbulence. This can scatter the return signal. Using a stilling well or a bypass pipe
can provide a calm surface for the sensor to measure accurately.

|Frequent|y Asked Questions (FAQs)

Q: Can one sensor type be used for all tanks in the Mason expansion?

A: While radar is highly versatile, it is rarely cost-effective or necessary to use it for
every application. Simple water sumps are better served by ultrasonic sensors,
while high-pressure steam applications may require magnetic level gauges or
specialized hydrostatic transmitters.

Q: How does the dielectric constant affect radar measurement?

A: The dielectric constant determines how much of the radar signal is reflected.
Water has a high dielectric (er = 80) and is easy to measure. Hydrocarbons have
low dielectrics (er = 2), requiring more sensitive electronics or guided wave probes
to ensure a reliable return signal.

Q: Is maintenance required for non-contact radar?

A: Non-contact radar is virtually maintenance-free because it has no moving parts
and does not touch the media. However, periodic verification of the electronics and
cleaning of the antenna (if heavy buildup occurs) is recommended as part of a
standard preventative maintenance program.

Q: How do we handle level measurement in tanks with agitators?

A: For tanks with agitators, non-contact radar is preferred over guided wave radar
to avoid the risk of the probe becoming entangled or damaged. The sensor should
be positioned between the agitator blades and the tank wall, and false echo
suppression should be used to filter out the moving blades.

In conclusion, the Procter & Gamble Mason expansion demands a rigorous
approach to instrumentation. By understanding the physical principles of radar,
ultrasonic, and hydrostatic measurement, and by carefully considering the specific
challenges of FMCG manufacturing, project teams can ensure a safe, efficient, and
future-proof facility.
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