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In the landscape of industrial automation and process control, the name Vegsa is
frequently associated with high-precision level measurement and pressure
instrumentation. For engineers and procurement specialists, understanding the
technical ecosystem surrounding Vegsa is essential for maintaining operational
efficiency and safety. This guide serves as a practical engineering reference for
evaluating level measurement technologies, focusing on the principles, selection
criteria, and installation requirements that define modern industrial standards.

Industrial level measurement is not a one-size-fits-all discipline. Whether managing
volatile chemicals, wastewater, or bulk solids, the choice of instrumentation
depends on a deep understanding of physics and process conditions. By examining
the core technologies used by industry leaders, including those supported by
Vegsa, operators can make informed decisions that minimize downtime and
maximize accuracy.

| Core Principles of Industrial Level Measurement

Before selecting a specific instrument, it is critical to understand the physical
principles that govern different sensing technologies. Most modern solutions fall
into three primary categories: Radar, Ultrasonic, and Hydrostatic.

|Radar Level Measurement (ToF)

Radar sensors utilize high-frequency electromagnetic waves, typically in the 26
GHz or 80 GHz range. These instruments operate on the Time-of-Flight (ToF)
principle. The sensor emits a microwave pulse that travels at the speed of light,
reflects off the surface of the medium, and returns to the receiver. The distance is
calculated based on the time elapsed.

80 GHz radar technology has become a benchmark in the industry due to its
narrow beam angle (often as low as 3 degrees). This precision allows the sensor to
avoid internal tank obstructions like agitators or heating coils, which are common
challenges in complex process vessels. For a broader look at how these
technologies are categorized, engineers often consult the Main Page of specialized
manufacturers to compare frequency options.
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| Ultrasonic Level Sensing

Ultrasonic sensors utilize sound waves rather than electromagnetic waves. A
transducer emits a mechanical vibration that travels through the air, reflects off
the target, and returns. While cost-effective, ultrasonic measurement is sensitive
to environmental factors. Changes in air temperature, heavy foam, or vacuum
conditions can significantly alter the speed of sound, leading to measurement
errors. Consequently, these are best suited for stable liquid applications, such as
water tank monitoring or open-channel flow.

| Hydrostatic Pressure Measurement

Hydrostatic sensors measure the pressure exerted by a liquid column at the
bottom of a tank. Based on the formula $P = \rho gh$ (where $P$ is pressure,
$\rho$ is density, $g$ is gravity, and $h$ is height), the level is derived from the
weight of the fluid. This method is highly reliable for vented tanks but requires
precise knowledge of the fluid's density. If the density changes due to temperature
fluctuations or chemical composition shifts, the level reading must be
compensated.

| Technical Evaluation Criteria for Instrumentation

When evaluating solutions from providers like Vegsa or other industrial
manufacturers, several technical parameters must be confirmed to ensure the
device is fit for purpose.

1. Media Characteristics: Is the material liquid, solid, or slurry? For solids, the angle
of repose and dust generation are critical. For liquids, consider the dielectric
constant ($&er$). Materials with low dielectric constants, like hydrocarbons, reflect
radar signals poorly and may require specialized high-sensitivity sensors.

2. Process Temperature and Pressure: Standard sensors may operate up to 80°C
(176°F), but high-temperature applications in oil and gas may require specialized
cooling fins or ceramic diaphragms capable of withstanding 400°C (752°F) or
higher.
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3. Accuracy Requirements: Standard industrial applications may accept an error
margin of £5mm (0.2 in), whereas custody transfer applications—where chemicals
are sold by volume—demand high-precision radar units with accuracy of £0.5mm
(0.02 in).

4. Communication Protocols: Modern B2B environments rely on integration. Ensure
the device supports 4-20mA HART, Modbus RS485, or Profibus to allow seamless
communication with the facility's PLC or SCADA system.

| Technology Selection Table

The following table provides a comparison of common level measurement
technologies to assist in the initial screening process.

Technology Accuracy Max Range Suitability Influence of | Relative
for Foam Dust Cost

80 GHz Excellent 120m (393 Moderate None High

Radar (£1mm) ft)

Ultrasonic Good 15m (49 ft) Poor High Low
(£0.25%)

Hydrostatic High Varies by PSI Excellent None Moderate
(£0.1%)

Magnetic Visual/Switch =~ 6m (20 ft) Excellent None Moderate

Gauge

Level Switch Point Only N/A High Low Low

| Installation Best Practices and Considerations

Even the most advanced instrument, such as those provided by Vegsa, will fail if
installed incorrectly. Engineering teams should adhere to the following checklist
during the design phase:
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The "Dead Zone" (Blocking Distance): Every non-contact sensor has a minimum
distance it cannot measure, usually located immediately below the sensor face.
For ultrasonic sensors, this might be 25cm (10 in); for radar, it is often much
smaller. Ensure the maximum fill level of the tank does not enter this zone.

Nozzle Geometry: If a sensor is mounted on a tall, narrow nozzle, the signal may
reflect off the nozzle walls before reaching the product. This is known as the
"ringing effect." Using a sensor with a narrower beam or a nozzle extension can
mitigate this.

Obstruction Avoidance: Radar and ultrasonic beams spread as they travel. A beam
with a 10-degree spread will have a diameter of approximately 1.7m at a distance
of 10m. Any internal structures (ladders, pipes, agitators) within this diameter will

cause false echoes.

Orientation: For solids measurement, the sensor must often be aimed at the
product's angle of repose rather than straight down to ensure a reliable return
signal.

| Risk Mitigation in Industrial Environments

Failure in level measurement can lead to catastrophic overfills, pump cavitation, or
production halts. To mitigate these risks, consider the following strategies:

Redundancy: In critical safety applications (SIL2/SIL3), it is standard practice to use
two different measurement technologies. For example, a radar sensor for
continuous measurement paired with a vibrating fork level switch for high-level
alarms. This prevents a common-mode failure where a single environmental factor
affects both sensors.

Chemical Compatibility: Ensure the wetted parts of the sensor—the parts that
touch the medium—are compatible. While 316L stainless steel is standard,
aggressive acids may require PTFE (Teflon) coatings, Hastelloy, or Tantalum
diaphragms.

Environmental Protection: For outdoor installations, sunshields are necessary to
prevent electronics from overheating. In hazardous areas (explosive atmospheres),
sensors must be certified as Intrinsically Safe (Ex ia) or Flameproof (Ex d).
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| Confirming Project Requirements

Before moving forward with a procurement request for Vegsa-compatible
equipment or Welk instrumentation, the project team should confirm the following
data points:

1. Tank Drawings: Provide a full CAD drawing or sketch showing all internal
obstructions and the exact mounting location.

2. Product Data Sheets (SDS): Confirm the chemical composition, density, and
dielectric constant of the material being measured.

3. Power Supply Availability: Determine if the site provides 24V DC (two-wire) or
110/220V AC (four-wire) power to the mounting point.

4. Maintenance Access: Ensure the mounting location is accessible for calibration
and cleaning without requiring extensive scaffolding or confined space entry
permits.

By following these engineering guidelines, organizations can ensure that their level
measurement systems provide the reliability and precision required for modern
industrial processes. For further technical specifications and product comparisons,
reviewing the Main Page of a dedicated manufacturer is the recommended next
step in the hardware selection process.

Welk Reference Guide 6



