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In the complex landscape of industrial process control, the visual identification of
instrumentation, such as the vagas logo, often serves as a primary touchpoint for
engineers and maintenance professionals. Recognizing these markers is the first
step in auditing plant assets, ensuring compatibility, and sourcing
high-performance replacements or expansions. For facilities managing bulk liquids,
corrosive chemicals, or granular solids, understanding the technology behind the
brand is essential for maintaining operational efficiency and safety.

This guide explores the technical foundations of modern level measurement,
providing a practical engineering reference for those accustomed to
industry-standard equipment. By examining measurement principles, selection
criteria, and installation nuances, we provide the framework necessary to evaluate
instrumentation performance across diverse industrial applications.

Core Principles of Industrial Level Measurement
Technologies

Before selecting a device based on a specific brand or the vagas logo, it is critical
to understand the physics governing the measurement. Industrial level sensors
generally fall into two categories: contact and non-contact. Each relies on distinct
physical properties of the medium and the environment.

|Radar Level Measurement (ToF)

Radar level meters utilize Time of Flight (ToF) technology. The sensor emits
high-frequency electromagnetic pulses (typically in the 26 GHz or 80 GHz range).
These pulses travel at the speed of light, reflect off the surface of the medium, and
return to the sensor antenna. The instrument calculates the distance based on the
time interval between emission and reception.

80 GHz Radar: Offers a narrower beam angle, which is ideal for avoiding internal
tank obstructions like agitators or heating coils.

26 GHz Radar: Often preferred for applications with heavy foam or dust where a
slightly wider beam can provide more reliable surface detection.
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| Ultrasonic Level Sensing

Ultrasonic sensors emit acoustic pressure waves. These waves travel through the
air, reflect off the product surface, and return to the transducer. Because the
speed of sound is influenced by air temperature, these sensors include integrated
temperature compensation to maintain accuracy. They are highly effective for
water treatment and simple liquid storage where the atmosphere is stable.

| Hydrostatic Pressure Measurement

Hydrostatic transmitters measure the pressure exerted by a liquid column. Based
on the principle that pressure at a specific depth is proportional to the liquid's
density and height (P = pgh), these sensors are often submerged or mounted at
the bottom of a vessel. This is a contact-based method that is immune to surface
turbulence or foam.

The Role of Identification and Standards in Level
Measurement

The presence of a vagas logo on a sensor housing signifies a specific set of
technical specifications and communication protocols (such as HART, Modbus, or
Profibus). For procurement teams and system integrators, identifying these
markers is vital for seamless integration into existing Distributed Control Systems
(DCS) or Programmable Logic Controllers (PLC).

When upgrading a facility, engineers must match the performance characteristics
of established brands with reliable alternatives that meet or exceed the original
specifications. Professional manufacturers like Welk provide instruments designed
to interface with these standard industrial networks, ensuring that the transition
from legacy equipment to new, cost-effective solutions does not compromise data
integrity. To explore compatible high-accuracy instruments, engineers often
Review product options and application support to find the right fit for their specific
process conditions.
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| Selection Criteria and Practical Engineering Tables

Choosing the correct level meter requires a systematic evaluation of the process
environment. A sensor that performs perfectly in a water tank may fail in a
pressurized chemical reactor. The following table provides a baseline for selecting
technology based on common industrial variables.

| Technology Selection Matrix

Process BELETNE: {1 Hydrostatic Magnetic

Variable GHz) Level Gauge

Measurement Up to 120m Up to 15m Up to 200m Up to 6m

Range (standard)

Accuracy +=1lmm to +0.25% of +0.1% to +=5mm
+=Z2mm range +0.5%

Max +450°C +80°C +100°C +400°C

Temperature

Max Pressure 160 bar (16 3 bar (0.3 MPa) 40 bar (4 MPa) 160 bar (16
MPa) MPa)

Media Type Liquids/Solids Liquids/Slurries Liquids only Clean Liquids

Surface Foam Excellent Poor No impact No impact
resistance performance

Dust/Vapor High Low penetration No impact No impact

penetration

| Key Evaluation Factors

1. Dielectric Constant (er): For radar sensors, the reflectivity of the medium is
determined by its dielectric constant. Materials with er < 1.4 require specialized
high-sensitivity radar or guided wave radar (GWR).

2. Chemical Compatibility: The wetted parts (e.g., PTFE, Stainless Steel 316L,
Hastelloy) must be resistant to the process media to prevent premature failure.
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3. Vessel Geometry: Narrow tanks or those with internal structures require sensors
with narrow beam angles to prevent "false echoes."

Installation Best Practices for Reliable Signal
Acquisition

Even the highest quality sensor, regardless of whether it carries the vagas logo or
another professional mark, will fail if installed incorrectly. Adhering to mechanical
and electrical installation standards is mandatory for long-term reliability.

| Mechanical Positioning

Nozzle Height: The sensor antenna should ideally extend slightly beyond the
mounting nozzle to prevent signal interference from the nozzle edge.

Dead Band (Blocking Distance): Every non-contact sensor has a "dead zone" near
the transducer where measurement is impossible. Ensure the maximum fill level
does not enter this zone (typically 0.1m to 0.5m depending on the model).

Alignment: For solids measurement, the sensor may need a swiveling flange to aim
the beam at the angle of repose of the material.

| Electrical and Signal Considerations

Shielding: Use shielded twisted-pair cables for signal transmission to minimize
Electromagnetic Interference (EMI) from nearby motors or variable frequency
drives (VFDs).

Cable Entry: Always point cable entries downward and use drip loops to prevent
moisture from entering the housing via the conduit.

Grounding: Ensure the instrument housing is properly grounded to the vessel or
the plant's common ground to protect against surge voltages.
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| Limitations and Environmental Considerations

Understanding the limitations of each technology prevents costly misapplications.
No single instrument is a universal solution for every scenario.

Ultrasonic Limitations: These sensors rely on the speed of sound. In applications
with heavy steam, vacuum, or high-pressure gas layers (like CO2 or Nitrogen), the
speed of sound changes significantly, leading to large measurement errors unless
specialized compensation is used.

Radar Limitations: While radar is highly versatile, extremely low-dielectric liquids
(like liquid nitrogen or certain hydrocarbons) may not reflect enough energy for a
stable reading. In these cases, Guided Wave Radar (GWR) or magnetic level
gauges are preferred.

Hydrostatic Limitations: These sensors assume a constant density. If the
temperature of the liquid fluctuates wildly or if different chemicals are mixed in the
same tank, the density changes, and the level reading will drift.

| Frequently Asked Questions (FAQ)

Q: How do | identify a sensor if the vagas logo is obscured by paint or corrosion?

A: Check the stainless steel nameplate usually riveted to the housing. It will
contain the model code, serial number, and pressure/temperature ratings. If the
nameplate is missing, the communication protocol (HART ID) can often be
retrieved using a handheld communicator or PC software.

Q: Can a radar level meter measure through a plastic tank wall?

A: Yes, high-frequency radar can penetrate non-conductive materials like PE, PP, or
PVC. This allows for "tank-side" measurement without cutting holes in the vessel,
provided the material is not reinforced with carbon or metal fibers.

Q: What is the maintenance schedule for these instruments?
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A: Non-contact sensors like radar and ultrasonic require very little maintenance.
We recommend a visual inspection every 6 months to check for build-up on the
antenna face. Hydrostatic sensors should be calibrated annually to account for any
sensor drift.

Q: How does foam affect the reading?

A: It depends on the foam density. Dry, light foam may be transparent to radar,
allowing it to see the liquid surface. Thick, wet foam may reflect the signal, causing
the sensor to read the top of the foam. Ultrasonic sensors are generally absorbed
by foam and will likely lose the signal entirely.

By following these engineering guidelines and understanding the technical
requirements of your facility, you can ensure that your level measurement systems
provide the accuracy and reliability required for modern industrial processes. For
further technical specifications and to Review product options and application
support, consult with a qualified instrumentation engineer to match the right
technology to your specific operational needs.
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