Levelcom

A practical guide to levelcom, covering the reader intent, the relationship to
levelcom, 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 landscape of industrial process control, liquid level measurement remains a
cornerstone for operational safety and efficiency. Systems often referred to under
the umbrella of Levelcom represent a specialized approach to tank gauging and
level monitoring, particularly in marine and heavy industrial environments.
Understanding the mechanics of these systems, alongside modern alternatives
such as radar and ultrasonic sensors, is essential for engineers tasked with
selecting the most reliable instrumentation for their specific application.

This guide explores the underlying principles of level measurement, compares
traditional pneumatic methods with contemporary electronic sensors, and provides
a framework for selecting the appropriate technology for diverse industrial
contexts.

| Understanding the Principles of Level Measurement

Before evaluating specific systems like Levelcom, it is necessary to understand the
physics of level detection. Most industrial level measurement technologies fall into
two categories: contact and non-contact. Within these categories, the methods of
transduction—how the physical level is converted into an electrical or pneumatic
signal—vary significantly.

| Pneumatic Bubbler Systems

Traditional Levelcom systems frequently utilize the bubbler (or gas purge)
principle. This is a hydrostatic measurement method where a tube is submerged
into the liquid to a fixed depth. Compressed air or an inert gas is forced through
the tube. The pressure required to push the gas out of the bottom of the tube and
into the liquid is directly proportional to the hydrostatic pressure exerted by the
liquid column above the tube's opening.

The mathematical relationship is expressed as:
P=pgh

Where:
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P is the pressure measured at the top of the tube.

p (Rho) is the density of the liquid.

g is the gravitational constant (9.81 m/s?).

h is the height of the liquid above the tube opening.

By measuring the back-pressure in the line, the system calculates the liquid level.
This method is valued for its simplicity and the fact that the sensitive electronic
components are located away from the process media.

| Hydrostatic Pressure Transmitters

Modern electronic level measurement often employs hydrostatic pressure
transmitters. Unlike bubblers, these sensors use a diaphragm in direct contact with
the liquid (or a remote seal). The diaphragm deforms under the weight of the
liquid, and this mechanical strain is converted into a 4-20mA or digital signal.
These sensors are highly accurate and eliminate the need for a constant air
supply, which is a requirement for bubbler-style Levelcom systems.

|Radar and Ultrasonic (Non-Contact)

For applications where the media is corrosive, viscous, or prone to coating,
non-contact methods are preferred.

Ultrasonic Sensors: These emit high-frequency sound waves that reflect off the
liguid surface. The Time-of-Flight (ToF) is measured to calculate the distance.

Radar Level Meters: These use high-frequency microwave pulses (typically in the
26 GHz or 80 GHz range). Radar is generally superior to ultrasonic in environments
with dust, vapor, or temperature fluctuations, as microwaves are not affected by
the air medium's properties.
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| Comparative Analysis: Technology Evaluation

When choosing between a Levelcom-style bubbler system and modern electronic
transmitters, engineers must weigh the complexity of installation against long-term
maintenance requirements. For a comprehensive overview of available
technologies, engineers often consult the Main Page of specialized manufacturers
to compare technical specifications.

| Selection Table: Level Measurement Technologies

Technology Best For Limitations Maintenance

Level

Bubbler Pneumatic High-temp, Requires clean Moderate (Air
(Levelcom) Pressure corrosive, or air supply; lines)
clogging liquids. sensitive to
density
changes.
Hydrostatic Pressure Deep tanks, Media must Low
Diaphragm water have constant
treatment, density; contact
vented vessels. with fluid.
Radar (FMCW) Microwave Chemical tanks, Higher initial Very Low
Reflection solids, cost; sensitive
high-precision to internal tank
needs. obstructions.
Ultrasonic Sound Wave Open channels, Affected by Low
ToF simple water foam, vapor,
storage. and heavy wind.
Magnetic Gauge Buoyancy/Coupling High-pressure Mechanical Moderate
boilers, toxic parts can wear;
fluids. limited to

vertical tanks.
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| Key Evaluation Criteria for Industrial Projects

To ensure the longevity of a level measurement installation, several environmental
and chemical factors must be confirmed during the specification phase.

| 1. Media Compatibility

The chemical composition of the liquid determines the materials of construction for
the sensor. For bubbler systems, the dip tube must be compatible (e.g., 316L
Stainless Steel, PTFE, or Hastelloy). For hydrostatic sensors, the diaphragm
material is critical. If the media is prone to crystallization or contains high solids,
non-contact radar is often the most cost-effective long-term solution despite a
higher upfront price.

| 2. Process Conditions

Temperature: Standard hydrostatic sensors may drift if the process temperature
exceeds 80°C (176°F). Bubbler systems handle higher temperatures better
because the electronics are remote. High-frequency radar can operate in
temperatures exceeding 250°C (482°F) with appropriate cooling fins.

Pressure: In pressurized vessels, a simple hydrostatic sensor will measure the
combined pressure of the liquid and the gas blanket. A differential pressure (DP)
transmitter or a dual-sensor system is required to subtract the head pressure.

| 3. Tank Geometry and Obstructions

Internal structures such as agitators, heating coils, and ladders can interfere with
radar and ultrasonic signals. In such cases, a guided wave radar (GWR) or a stilling
well may be necessary to direct the signal and prevent false echoes.
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| Installation and Maintenance Considerations

Proper installation is as critical as the choice of technology. Even the most
advanced Levelcom or radar system will fail to provide accurate data if installed
incorrectly.

|Bubbler System Installation (Levelcom Style)

Dip Tube Placement: The tube should be mounted vertically and terminate at least
50 mm (approx. 2 inches) above the bottom of the tank to prevent sludge from
clogging the opening.

Air Quality: The compressed air supply must be filtered and regulated. Moisture in
the air lines can lead to freezing in cold climates or corrosion within the pneumatic
logic blocks.

| Hydrostatic Transmitter Installation

Positioning: Sensors should be installed at the lowest point of the tank but away
from areas of high turbulence (e.g., near an inlet pipe).

Venting: For atmospheric tanks, the reference side of the pressure sensor must be
vented to the atmosphere via a capillary tube. This tube must be kept clear of
moisture using a desiccant filter.

| Radar and Ultrasonic Installation

Beam Angle: The sensor must be mounted such that the signal beam does not
intersect with the tank wall or internal obstructions.

Nozzle Height: The mounting nozzle should be as short as possible to prevent
"ringing" or signal interference at the top of the tank (the "dead zone").
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| Common Risks and Mitigation Strategies

Engineers should be aware of specific risks that can compromise the integrity of
level data:

1. Specific Gravity Fluctuations: Both bubbler systems and hydrostatic transmitters
measure pressure, not actual volume. If the density of the liquid changes (due to
temperature or concentration shifts), the reported level will be incorrect. If density
is variable, a non-contact radar or a system with integrated density compensation
is required.

2. Foam Accumulation: Foam can absorb ultrasonic and radar signals. While 80
GHz radar can penetrate some light foam, heavy, dense foam may require a
guided wave radar or a mechanical float-based system.

3. Signal Noise: In electronic systems, electromagnetic interference (EMI) from
large motors or VFDs can corrupt the 4-20mA signal. Using shielded twisted-pair
cabling and ensuring proper grounding is mandatory in industrial automation
environments.

| Information Confirmation for Project Stakeholders

Before proceeding with the procurement of a Levelcom system or an alternative
level meter, project managers should confirm the following data points:

Exact Fluid Density: Is the density constant at all operating temperatures?

Tank Drawing: Are there internal obstructions that would block a non-contact
signal?

Power and Connectivity: Is there a requirement for HART, Modbus, or Profibus
communication, or is a simple analog output sufficient?

Hazardous Area Rating: Does the installation site require ATEX, IECEX, or UL
intrinsic safety certifications?
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| Frequently Asked Questions (FAQs)

Q: Can a bubbler-style Levelcom system be used in a pressurized tank?

A: Yes, but it requires a differential pressure regulator to ensure the purge gas
pressure remains at a constant offset above the tank's internal pressure. This adds
significant complexity compared to a DP transmitter.

Q: How often should hydrostatic level sensors be calibrated?

A: In standard water applications, annual calibration is typically sufficient.
However, in corrosive chemical applications or where high precision is required for
custody transfer, semi-annual checks are recommended.

Q: What is the "Dead Zone" in ultrasonic and radar sensors?

A: The dead zone (or blocking distance) is the area immediately below the sensor
where it cannot accurately measure the level due to the time required for the
transducer to switch from transmitting to receiving. This typically ranges from 50
mm to 500 mm (2 to 20 inches) depending on the frequency.

Q: Is radar better than ultrasonic for wastewater applications?

A: Generally, yes. Radar is unaffected by the vapors, methane gas, and
temperature gradients often found in wastewater wet wells, which can significantly
slow down sound waves and cause errors in ultrasonic readings.

By carefully analyzing the process environment and the physical properties of the
media, engineers can select a level measurement solution—whether a traditional
Levelcom pneumatic system or a modern radar transmitter—that ensures
long-term reliability and operational safety. For detailed product specifications and
engineering support, reviewing the latest advancements on the Main Page of
industry-leading manufacturers is a recommended next step.



