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In the complex landscape of industrial process control, the role of a technical
distributor and service provider is pivotal. George E. Booth Co has established
itself as a significant entity in the Midwestern United States, providing integrated
solutions for process instrumentation and control. For engineers and procurement
professionals, understanding the technical foundations of the equipment supplied
by such firms is essential for ensuring operational efficiency and safety. This guide
explores the core technologies involved in level measurement—a primary focus for
process automation—and provides a framework for selecting, installing, and
maintaining these critical instruments.

Understanding the Role of George E. Booth Co in
Process Automation

George E. Booth Co operates as a bridge between high-end manufacturers of
industrial instrumentation and the end-users in sectors such as chemical
processing, food and beverage, water treatment, and power generation. Their
service model typically encompasses not only the distribution of hardware but also
technical support, training, and system design.

When sourcing level measurement solutions through a technical partner, the focus
is often on reliability and accuracy. The instruments must withstand harsh
environments, including high pressures, corrosive chemicals, and extreme
temperatures. To make an informed decision, it is necessary to look beyond the
brand and understand the underlying physics of the measurement technologies
available in the market today.

Fundamental Principles of Industrial Level
Measurement

Before selecting a specific instrument, engineers must evaluate the measurement
principle that best suits their application. Level measurement is generally
categorized into continuous measurement and point level detection. Below are the
primary principles used in modern industrial level sensors.
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|Radar Level Measurement (ToF)

Radar level meters utilize Time of Flight (ToF) technology. They emit
high-frequency electromagnetic waves (typically in the 26 GHz or 80 GHz range)
toward the product surface. These waves are reflected by the medium and
received by the sensor antenna. The distance is calculated based on the time it
takes for the signal to travel to the surface and back.

FMCW (Frequency Modulated Continuous Wave): This method involves emitting a
continuous signhal with a constantly changing frequency. The difference between

the emitted and received frequency is proportional to the distance. This is highly

accurate and suitable for complex tank geometries.

Pulse Radar: This method sends short microwave pulses and measures the transit
time. It is often used in simpler applications or where power consumption is a
concern.

| Ultrasonic Level Measurement

Ultrasonic sensors function similarly to radar but use sound waves instead of
electromagnetic waves. A piezoelectric crystal inside the sensor converts electrical
energy into mechanical sound pulses. These pulses bounce off the material surface
and return to the sensor.

Because sound requires a medium to travel, ultrasonic sensors are sensitive to air
temperature, pressure, and vapor composition. Most modern units include
integrated temperature sensors to compensate for changes in the speed of sound,
which is approximately 343 m/s at 20°C (68°F).

| Hydrostatic Level Measurement
Hydrostatic measurement is based on the principle that the pressure at a specific

depth in a liquid is proportional to the height of the liquid column above it ($P =
\rho \cdot g \cdot h$).

P is the hydrostatic pressure.
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p (rho) is the density of the liquid.
g is the gravitational constant.
h is the height of the liquid.

This method requires a pressure transmitter mounted at the bottom of the tank or
submerged in the liquid. It is highly effective for vented tanks where the liquid
density remains constant.

| Magnetic Level Gauges

Magnetic level gauges utilize the principle of buoyancy and magnetism. A float
containing a permanent magnet moves up and down a bypass chamber connected
to the process vessel. As the float moves, it actuates magnetic flags or a
transmitter mounted outside the chamber. This provides a clear visual indication
and can also provide a 4-20mA signal for remote monitoring.

Comparing Level Measurement Technologies: A
Technical Selection Guide

Choosing the right technology involves balancing performance requirements with
environmental constraints. The following table provides a comparison of the most
common technologies found in industrial inventories.
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Technology Media Type Typical Max Pressure Ideal
Accuracy Temperature| Range Application
80GHz Liquids/Solids #*1 mm (0.04  Up to 450°C Up to 160 Corrosive
Radar in) bar chemicals,
reactors
Ultrasonic Liquids/Slurries +0.25% FS Up to 80°C Up to 3 bar Water
treatment,
open
channels
Hydrostatic Liquids +0.1% ES Up to 100°C Varies by Deep wells,
sensor fuel storage
Magnetic Liquids =5 mm (0.2 Up to 400°C Up to 200 High-pressure
in) bar boilers,
oil/gas
Level Point N/A Varies Varies Overfill
Switches Detection protection,
pump
control

For a comprehensive look at specific hardware configurations and technical data
sheets, engineers can visit the Main Page to review product options and
application support.

Installation Best Practices and Engineering
Considerations

Even the most advanced instrument will fail to provide accurate data if installed
incorrectly. When working with distributors like George E. Booth Co to implement a
solution, consider the following engineering factors:

|1. Blocking Distance (Dead Zone)

All non-contact sensors (radar and ultrasonic) have a "dead zone" directly below
the sensor where measurement is not possible. For ultrasonic sensors, this is
typically 0.2m to 0.5m (8 in to 20 in). Ensure the maximum fill level of the tank
does not enter this zone.
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| 2. Nozzle Geometry

The mounting nozzle should be as short and wide as possible to prevent signal
interference. For radar, the antenna should ideally extend slightly beyond the
nozzle to ensure a clear sighal cone. If the nozzle is too narrow, the signal may
reflect off the nozzle walls, creating "false echoes."

| 3. Internal Obstructions

Agitators, heating coils, and ladders can interfere with the measurement signal.
When using radar or ultrasonic sensors, the beam angle must be calculated to
ensure the signal path is clear. Modern instruments often feature "False Echo
Suppression" software, allowing the user to map out fixed obstructions.

| 4. Turbulence and Foam

Surface turbulence can scatter the signal of a non-contact sensor. In these cases, a
stilling well or a bypass pipe may be required. Foam is a significant challenge;
while low-frequency radar can sometimes penetrate thin foam, thick or heavy
foam usually requires a contact-based technology like a magnetic gauge or a
hydrostatic transmitter.

Limitations and Common Risks in Level
Instrumentation

While George E. Booth Co and similar providers offer high-quality equipment, every
technology has inherent limitations that must be addressed during the design
phase.

Dielectric Constant (er): Radar measurement depends on the dielectric constant of
the medium. Materials with a low er (like oil or plastic pellets) reflect less energy
than materials with a high er (like water). If the dielectric constant is below 1.4,
specialized guided wave radar or high-sensitivity antennas are necessary.

Welk Reference Guide 6



WELK REFERENCE GUIDE George E. Booth Co

Temperature Gradients: Ultrasonic waves change speed based on the air
temperature. In outdoor tanks where the sun hits one side of the vessel,
temperature gradients can occur, leading to measurement errors if the sensor's
compensation algorithm is not robust.

Build-up and Coating: In applications involving slurries or sticky liquids, material
can build up on the sensor face. While some radar sensors can "see through" thin
coatings, significant build-up will eventually cause signal loss or "lock-on" errors.

Atmospheric Conditions: High-pressure steam or heavy dust can attenuate
(weaken) the signal of ultrasonic and some radar sensors. In such environments,
80GHz radar is generally preferred due to its ability to penetrate dust and its
narrow beam angle.

| Frequently Asked Questions (FAQ)

What is the advantage of 80GHz radar over 26GHz
radar?

80GHz radar has a much narrower beam angle (as low as 3 degrees), which allows
it to be installed in smaller nozzles and avoids internal obstructions more
effectively. It also provides better resolution, making it more accurate for
measuring solids or liquids in small vessels.

Can hydrostatic sensors be used in pressurized
tanks?

Yes, but it requires a differential pressure (DP) setup. One sensor measures the
total pressure at the bottom, and a second sensor measures the gas pressure at
the top. The system subtracts the top pressure from the bottom pressure to
determine the liquid level.
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| How often should level instruments be calibrated?

Calibration frequency depends on the criticality of the process and the stability of
the environment. Most industrial applications require an annual calibration check.
Instruments used in safety-instrumented systems (SIS) may require more frequent
proof testing as defined by SIL (Safety Integrity Level) standards.

Why would | choose a magnetic level gauge over a
radar sensor?

Magnetic level gauges are preferred when a local, power-free visual indication is
required for safety. They are also extremely robust in high-pressure and
high-temperature applications where electronic components might be at risk.

| Conclusion and Next Steps for Engineering Projects

Selecting a level measurement solution requires a thorough understanding of the
process media, vessel geometry, and environmental conditions. Companies like
George E. Booth Co provide the necessary local support to implement these
technologies, but the responsibility for technical specification often lies with the
plant engineer.

By focusing on the measurement principles—whether it be the electromagnetic
precision of radar, the cost-effectiveness of ultrasonic, or the mechanical reliability
of magnetic gauges—facilities can ensure long-term stability and safety. For those
looking to compare specific models and explore customized OEM/ODM services for
level measurement, visiting the Main Page is a recommended next step to access
detailed technical documentation and application-specific guidance.
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