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In the complex landscape of industrial process control, the partnership between
manufacturers and technical distributors is vital for ensuring operational efficiency.
George E Booth Co., Inc. has long served as a prominent distributor and service
provider in the United States, particularly across the Midwest, offering a bridge
between advanced instrumentation technology and the specialized needs of the
water treatment, chemical, and oil and gas sectors. For engineers and facility
managers, selecting the right level measurement instrument requires a deep
understanding of both the technology and the application environment.

This guide provides a technical overview of industrial level measurement
technologies, focusing on the principles of operation, selection criteria, and
installation best practices. By aligning the expertise of technical distributors like
George E Booth with the manufacturing precision of modern instruments, industrial
operators can achieve higher accuracy and reliability in their process monitoring.

The Role of Technical Distribution in Level
Measurement

Technical distributors such as George E Booth play a critical role in the B2B supply
chain by providing local engineering support, training, and inventory management.
When a facility requires a level measurement solution, the distributor evaluates
the process conditions—such as temperature, pressure, and chemical
compatibility—to recommend the most suitable hardware.

For many organizations, the integration of radar level meters or ultrasonic sensors
is not merely a purchase but a long-term engineering commitment. Reliable
manufacturers provide the technological foundation, while distributors offer the
localized support necessary for commissioning and maintenance. Understanding
the underlying measurement principles is the first step for any engineer before
engaging with a partner for procurement.

| Core Level Measurement Principles

Before selecting a specific device, it is essential to understand the physics behind
the different measurement methods. Level instruments generally fall into two
categories: non-contact and contact measurement.

Welk Reference Guide 2



WELK REFERENCE GUIDE George E Booth

|Radar Level Measurement (ToF)

Radar level meters utilize Time of Flight (ToF) technology. The instrument emits
high-frequency microwave pulses (typically in the 26 GHz or 80 GHz range) that
travel at the speed of light. When these pulses hit the surface of the medium, they
are reflected back to the sensor. The distance is calculated based on the time
interval between emission and reception.

80 GHz Radar: Offers a narrow beam angle, making it ideal for tall, narrow tanks or
vessels with internal obstructions.

26 GHz Radar: Often used for larger range applications or where heavy dust and
steam are present.

| Ultrasonic Level Sensing

Similar to radar, ultrasonic sensors use ToF but rely on sound waves rather than
microwaves. A piezoelectric crystal inside the sensor converts electrical energy
into sonic pulses. These pulses bounce off the liquid or solid surface and return to
the transducer. Because sound speed is affected by air temperature, these sensors
usually include a built-in temperature probe for compensation.

| Hydrostatic Level Measurement

This method is based on the principle that the pressure at the bottom of a liquid
column is proportional to the height of the liquid. The formula used is $P = \rho
\cdot g \cdot h$, where $P$ is pressure, $\rho$ is the density of the liquid, $g% is
gravity, and $h$ is the height. Hydrostatic transmitters can be submersible or
externally mounted via a flange.
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| Magnetic Level Gauges

Magnetic level gauges consist of a bypass chamber attached to the vessel. A float
containing a permanent magnet moves up and down with the liquid level. This
magnet actuates a visual indicator (flaps or a tracker) and can also trigger a
reed-chain transmitter for remote monitoring.

|Selection Criteria for Industrial Applications

Selecting the appropriate technology involves more than just matching a budget.
Engineers must confirm several factual boundaries before finalizing a specification.
When working with technical sales teams, such as those at George E Booth, the
following factors are primary considerations:

1. Media Characteristics: Is the medium a liquid, slurry, or solid? What is the
dielectric constant (Dk) for radar, or the density for hydrostatic sensors?

2. Process Conditions: High temperatures (above 150°C / 302°F) or high pressures
(above 40 bar / 580 psi) may disqualify ultrasonic sensors in favor of radar or
magnetic gauges.

3. Vessel Geometry: Internal obstructions like agitators, heating coils, or ladders
can interfere with non-contact signals. In these cases, 80 GHz radar with its narrow
beam is often preferred.

4. Accuracy Requirements: For custody transfer, high-precision radar (1 mm) is
required, whereas for simple pump control, a hydrostatic sensor (+0.5% span) may
suffice.

| Practical Selection Table
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Technology Typical Range Accuracy Operating Ideal Media
Temperature
80 GHz Radar Up to 120m =1 mm -40°C to 200°C Corrosive
(393 ft) liguids, solids,

narrow tanks

Ultrasonic Up to 30m (98 +0.25% -40°C to 80°C Water,
ft) wastewater,
simple
chemicals
Hydrostatic Up to 200m +0.1% to 0.5% -20°C to 100°C Open tanks,
(656 ft) deep wells,
reservoirs
Magnetic Gauge  Up to 6m (20 ft) +5 mm -40°C to 450°C High-temp
boilers,
oil/water
separators

| Installation Considerations and Best Practices

Even the most advanced instrument will fail if installed incorrectly. Proper
engineering practices ensure that the device provides a reliable signal throughout
its service life.

Dead Zone (Blocking Distance): Every non-contact sensor has a "dead zone"
directly beneath the transducer where measurement is impossible. For an
ultrasonic sensor, this might be 0.25m to 0.5m (10-20 inches). The sensor must be
mounted high enough that the maximum liquid level never enters this zone.

Nozzle Geometry: For radar and ultrasonic units, the mounting nozzle should be as
short as possible. If the nozzle is too long or narrow, it can create "ringing" or false
echoes that mask the actual level signal.

Avoid the Center: In cylindrical tanks, do not mount non-contact sensors in the
exact center, as this can lead to multiple reflections from the tank walls that
converge at the sensor, causing signal noise.

Submersible Anchoring: Hydrostatic submersible probes should be anchored or
placed in a stilling well if there is significant turbulence or flow, preventing the
cable from swaying and causing measurement errors.
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| Limitations and Common Risks

While modern instrumentation is highly robust, certain environmental factors
present risks to measurement integrity. Understanding these limitations is a core
part of the service provided by firms like George E Booth during the application
engineering phase.

Foam Interference: Heavy, dense foam can absorb ultrasonic and radar signals. In
such environments, hydrostatic transmitters or magnetic level gauges are often
more reliable because they are not affected by surface conditions.

Vapor and Vacuum: Ultrasonic waves require a medium (air or gas) to travel. They
cannot function in a vacuum. High-pressure steam can also change the speed of
sound, leading to errors. Radar is generally immune to these issues as microwaves
do not require a medium.

Build-up and Scaling: In wastewater or chemical applications, material can build up
on the sensor face. While some radar units feature "tank spectrum mapping" to
ignore static build-up, excessive scaling may eventually require manual cleaning or
the use of a non-contact method with a PTFE protective cover.

| Frequently Asked Questions (FAQ)

Q: How does the dielectric constant affect radar measurement?

A: The dielectric constant (Dk) represents the ability of a material to reflect
electromagnetic energy. Water has a high Dk (~80) and is easy to measure. Oils
and hydrocarbons have low Dk values (1.9 to 4.0), which result in weaker
reflections. For low Dk materials, high-sensitivity radar or guided wave radar is
recommended.

Q: Can ultrasonic sensors be used in pressurized tanks?

A: Generally, no. Changes in pressure alter the density of the gas through which
the sound travels, significantly affecting the speed of sound and measurement
accuracy. Radar or hydrostatic sensors are better suited for pressurized vessels.

Q: What is the advantage of 80 GHz radar over 26 GHz?
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A: The main advantage is the focus. An 80 GHz radar has a much smaller beam
angle (typically 3° to 4° compared to 10° or more for 26 GHz). This allows the
signal to avoid internal obstructions like agitators and reduces interference from
tank walls.

| Conclusion

Achieving precise level measurement is a cornerstone of modern industrial
automation. Whether working with a localized distributor like George E Booth or
sourcing directly from specialized manufacturers, the priority remains the same:
matching the right technology to the specific process environment. By following
established engineering principles and selection criteria, facilities can minimize
downtime and maximize safety.

For more detailed technical specifications and to explore a full range of
instrumentation for your specific industry, please visit our Main Page for
comprehensive product data and application support.

Welk Reference Guide 7



