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In the complex landscape of industrial process control, the accuracy of liquid level
measurement is often challenged by internal tank conditions such as heavy
agitation, foam, or the presence of complex internal structures like heating coils
and agitators. To address these challenges, engineers frequently turn to bypass
chambers, commonly referred to in the industry as a Vegatube. This bypass
configuration allows for the level measurement to be performed outside the main
process vessel, providing a stable, "quiet" environment for high-precision sensors.

As a professional manufacturer of industrial level measurement instruments, Welk
provides a range of solutions that integrate seamlessly with bypass chambers.
Understanding the engineering principles, selection criteria, and installation
requirements of a Vegatube system is essential for ensuring long-term operational
reliability in water treatment, chemical processing, and oil and gas applications.

Understanding the Function of Bypass Chambers in
Level Measurement

The fundamental principle behind the Vegatube is the law of communicating
vessels. According to this principle, a liquid in a set of connected containers will
reach the same level in each container, regardless of their shape or volume,
provided the pressure at the surface remains constant. By connecting a vertical
tube to the side of a tank via two process connections (one liquid-side and one
gas-side), the liquid level inside the tube mirrors the level inside the tank.

| Why Use a Bypass Chamber?

There are several technical reasons why an external bypass chamber is preferred
over direct top-mounting on a vessel:

1. Turbulence Reduction: In tanks with high-speed agitators or heavy inflow, the
liquid surface is often too turbulent for sensors like ultrasonic or free-space radar
to provide a steady reading. The Vegatube acts as a mechanical filter, dampening
surface fluctuations.

Welk Reference Guide 2



WELK REFERENCE GUIDE Vegatube

2. Isolation for Maintenance: By installing isolation valves between the tank and
the bypass chamber, maintenance personnel can service or replace the level
sensor without depressurizing or emptying the main vessel. This is a critical
advantage in continuous process industries.

3. Foam Mitigation: While foam can interfere with the signals of many level
sensors, the confined space of a bypass chamber often results in less foam than
the main tank, or allows for the use of technologies like Guided Wave Radar (GWR)
that can better handle interface layers.

4. Optimal Sensor Performance: For Guided Wave Radar sensors, the bypass tube
acts as a coaxial guide, focusing the microwave energy and increasing the
sighal-to-noise ratio, which is particularly beneficial for liquids with low dielectric
constants.

| Technical Specifications and Material Selection

A Vegatube must be engineered to withstand the same process conditions as the
main vessel, including pressure, temperature, and chemical corrosivity. Standard
industrial bypass chambers are typically constructed from high-grade metals or
plastics depending on the application.

| Material Options

Stainless Steel (316/316L): The most common material for industrial applications
due to its excellent corrosion resistance and wide temperature range. It is suitable
for most water treatment and petrochemical processes.

Hastelloy or Monel: Used in highly aggressive chemical environments where
standard stainless steel would suffer from pitting or stress corrosion cracking.

Plastic (PVC/PP/PVDF): Utilized in low-pressure, low-temperature applications
involving highly corrosive acids or bases where metallic components are
unsuitable.
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| Pressure and Temperature Ratings

Bypass chambers are pressure vessels and must be designed according to
relevant standards such as ASME B31.3 or the Pressure Equipment Directive (PED).
Standard units often handle pressures up to 40 bar (580 psi) and temperatures
exceeding 250°C (482°F), though custom-engineered tubes can go much higher.
For a detailed look at compatible sensors for these conditions, you can visit our
Main Page for technical data sheets.

Comparison of Level Measurement Technologies
within a Vegatube

While the Vegatube provides the housing, the choice of the internal sensor is what
determines the accuracy of the data. Several technologies are commonly used
within these chambers:

Technology Best Use Case Advantages

Guided Wave Radar Hydrocarbons, High accuracy, works Sensitive to heavy
(GWR) Water, Chemicals with low dielectrics, coating or build-up
no moving parts. on the probe.
Magnetic Level Visual local No power required Requires a float;
Indicator (MLI) indication for visual, very moving parts can get
robust. stuck if fluid is dirty.
Displacer High Proven technology Affected by changes
Transmitters pressure/temperature for extreme in fluid density.
conditions.
Ultrasonic (Top Non-contact Cost-effective, no Limited by vapor,
Mount) water/wastewater contact with fluid. foam, and high
pressure.

| Engineering Selection Table for Bypass Systems

When specifying a Vegatube, engineers must define the mechanical configuration
based on the tank's geometry. The following table outlines common selection
parameters:
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Standard Options Metric (Imperial) Units

Chamber Diameter DN50, DN80, DN100 2830
Connection Type Flanged, Threaded, Welded N/A
Center-to-Center Distance 300 mm to 6000+ mm 1 ft to 20+ ft
Vent Connection 1/2" NPT, Flanged N/A

Drain Connection 1/2" NPT, Valve, Flanged N/A

Welding Standard ASME IX / EN I1SO 15614-1 N/A

| Installation Best Practices for Optimal Accuracy

The performance of a bypass level system is heavily dependent on correct
installation. Even the most advanced sensor will provide inaccurate data if the
Vegatube is improperly mounted.

| Vertical Alignment

For bypass chambers, verticality is paramount. If the tube is tilted, a magnetic float
may experience friction against the chamber walls, or a radar probe may come
into contact with the side of the tube, causing false echoes. A maximum deviation
of 3° from the vertical axis is generally recommended.

| Venting and Draining
Every bypass chamber should be equipped with a vent at the top and a drain at the
bottom. The vent ensures that gas does not become trapped in the top of the tube,

which would prevent the liquid from rising to its true level. The drain allows for the
removal of sediment and facilitates safe sensor removal during maintenance.
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| Isolation Valves

Installing full-bore isolation valves between the tank and the Vegatube is highly
recommended. These valves should be selected to match the process pipe size to
avoid restricting the flow of liquid into the chamber, which could cause a lag in
level response during rapid filling or emptying cycles.

| Limitations and Operational Risks

While highly effective, the Vegatube system is not universal. Engineers must be
aware of specific limitations:

Crystallization and Build-up: If the process fluid tends to crystallize or has high
solids content, the narrow passages of the bypass connections can become
blocked. In such cases, the level in the tube will no longer reflect the level in the
tank.

Fluid Density Changes: If using a float-based system within the Vegatube, changes
in the liquid's specific gravity (due to temperature fluctuations or chemical
concentration changes) will affect the float's buoyancy and lead to measurement
errors.

Flash Gas: In high-temperature applications, if the liquid in the bypass chamber is
slightly cooler than the liquid in the tank, it may cause gas to condense or,
conversely, cause the liquid to flash into vapor if the pressure drops, leading to
erratic readings.

|Frequent|y Asked Questions (FAQs)

Q: Can | use a Vegatube for interface measurement (e.g., oil and water)?

A: Yes. Guided Wave Radar sensors installed in a bypass chamber are excellent for
interface measurement. The chamber provides a stable environment that allows
the radar to clearly distinguish the reflection from the upper liquid surface and the
lower interface layer.

Q: What is the maximum length for a bypass chamber?
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A: While standard lengths often go up to 6 meters (approx. 20 feet), chambers can
be manufactured in sections and joined via flanges for much taller tanks. However,
support brackets must be used to ensure structural integrity.

Q: Does the diameter of the tube affect the accuracy?

A: For radar-based systems, the diameter of the Vegatube acts as a waveguide. A
2-inch (DN50) or 3-inch (DN80) tube is typical. If the tube is too wide, the signal
focusing benefit is reduced; if it is too narrow, there is a risk of the probe touching
the walls.

Q: Is heat tracing necessary for a bypass chamber?

A: If the process fluid is viscous or has a high freezing point, the liquid in the
external bypass may cool down and solidify. In these instances, steam jackets or
electric heat tracing should be applied to the Vegatube to maintain the fluid's
flowability.

| Conclusion

The Vegatube remains a cornerstone of industrial level measurement, providing a
robust solution for challenging tank environments. By moving the measurement
point to an external, controlled chamber, facilities can achieve higher accuracy,
easier maintenance, and improved safety. For engineers and procurement
professionals looking to optimize their level monitoring systems, selecting the right
combination of bypass chamber and sensor technology is critical. To explore the
full range of radar, ultrasonic, and magnetic level solutions that can be integrated
into your next project, please refer to our Main Page for comprehensive product
options and application support.
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