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H and L Gauge

A practical guide to h and | gauge, covering the reader intent, the relationship to h
and | gauge, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In industrial process control, the term "h and | gauge" refers to the instrumentation
used to provide local visual indication of the High (H) and Low (L) liquid levels
within a pressurized or atmospheric vessel. While modern facilities rely heavily on
remote transmitters for automated control, the local level gauge remains a critical
safety and operational requirement. It serves as the primary manual reference
point for operators to verify electronic readings and ensure that tank levels remain
within safe design parameters.

For most heavy industrial applications, Magnetic & Local Level Gauges are the
preferred solution for H and L monitoring. These instruments bridge the gap
between the upper (High) and lower (Low) process taps on a tank, providing a
continuous, real-time visual representation of the liquid column without the risks
associated with fragile glass or direct contact with hazardous media.

| Measurement Principles of Magnetic H and L Gauges

The operation of a magnetic h and | gauge is based on two fundamental physical
principles: buoyancy and magnetism. Unlike a standard sight glass, where the
process fluid is visible through a transparent tube, a magnetic gauge isolates the
fluid within a robust, pressure-retaining metal chamber.

| The Buoyancy Principle

Inside the vertical chamber, a float is engineered to have a density lower than the
process fluid. As the liquid level rises or falls between the H and L taps, the float
moves accordingly. According to Archimedes' principle, the float must displace a
volume of liquid equal to its own weight to remain buoyant. Therefore, the float's
design—specifically its length, diameter, and wall thickness—must be precisely
matched to the specific gravity (SG) of the liquid being measured.
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| Magnetic Coupling

The float contains an internal permanent magnet assembly, typically arranged in a
360° ring to ensure a consistent magnetic field. Mounted to the outside of the
chamber is an indication rail, which is hermetically sealed from the process. This
rail contains a series of bi-color magnetic flags (usually red and white) or a
magnetic follower (shuttle). As the float moves, the magnetic field passes through
the non-magnetic chamber wall (usually stainless steel or plastic) and couples with
the indicators. The flags flip 180°, changing color to represent the liquid level,
while a follower moves up and down a graduated scale.

| The Role of High (H) and Low (L) Taps

The physical installation of the gauge is defined by the "H" and "L" process
connections on the vessel. These taps determine the visible range of the
instrument.

1. The High (H) Tap: This is the upper connection point, usually located at the
maximum safe operating level of the tank. It allows gas or vapor to equalize
between the tank and the gauge chamber.

2. The Low (L) Tap: This is the lower connection point, located at or near the
bottom of the vessel. It allows the liquid to enter the gauge chamber.

The distance between these two points is known as the Center-to-Center (C-C)
distance. In engineering specifications for an h and | gauge, the C-C distance is the
most critical dimension, as it dictates the length of the chamber and the scale of
the visual indicator.

| Comparison of Local Level Gauge Technologies

When selecting a gauge for H and L monitoring, engineers must choose between
different technologies based on pressure, temperature, and fluid characteristics.
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Magnetic Level Glass Level Gauge Tubular Sight
Gauge (Reflex/Transparent)| Glass

Safety High (No glass to Moderate (Risk of Low (Fragile)
break) glass failure)

Pressure Range Up to 250 bar (3625 Up to 150 bar (2175 Low pressure only
psi) psi)

Temperature Range -196°C to 450°C Up to 400°C Limited to <100°C

Visibility Excellent (Visible Moderate (Requires Good
from 30m+) close proximity)

Maintenance Low (Self-cleaning High (Cleaning glass High (Replacement
floats available) required) common)

Hazardous Media Ideal for Risk of leaks at Not recommended
toxic/flammable gaskets

| Key Selection Criteria for H and L Gauges

To ensure the reliability of an h and | gauge, several technical parameters must be
confirmed during the procurement phase. Welk and other professional
manufacturers utilize these data points to customize the instrument for the specific
application.

| Specific Gravity (SG)

The float must be lighter than the liquid it displaces. In applications with fluctuating
temperatures, the SG of the liquid may change. If the SG drops below the float's
design limit, the float will sink, resulting in a false "Low" reading. For fluids with
very low SG (e.g., liquid propane at 0.5 SG), specialized high-buoyancy titanium
floats are often required.
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|Operating Pressure and Temperature

The gauge chamber is a pressure vessel. It must be rated to withstand the
maximum allowable working pressure (MAWP) of the tank. High temperatures can
affect the strength of the magnetic field in the float; therefore, high-temperature
magnets (such as Alnico or Samarium Cobalt) are used for applications exceeding
200°C (382°F).

| Material Compatibility

The chamber and float materials must be chemically resistant to the process
media. While 316/316L Stainless Steel is the industry standard, highly corrosive
environments (such as hydrochloric acid or seawater) may require Hastelloy,
Monel, or plastic materials like PVC, CPVC, or PVDF. For aggressive chemicals in
high-pressure environments, PTFE-lined stainless steel chambers are often utilized.

| Installation Considerations

Proper installation is vital for the accuracy and longevity of an h and | gauge.
Engineers should adhere to the following guidelines:

Vertical Alignment: The gauge must be installed perfectly vertical. Even a slight tilt
can cause the float to rub against the chamber wall, leading to friction and
eventual sticking.

Isolation Valves: It is standard practice to install isolation valves (typically ball or
globe valves) between the H/L taps and the gauge. This allows for maintenance or
float replacement without depressurizing the entire vessel.

Venting and Draining: The gauge should be equipped with a vent plug at the top
and a drain valve at the bottom. This facilitates the removal of trapped gas during
startup and the flushing of sediment or sludge during maintenance.
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Magnetic Interference: Because the gauge relies on magnetic coupling, it must be
kept away from large ferrous structures or strong electromagnetic fields (such as
high-voltage motors) that could interfere with the float's movement or the
indicator's performance.

| Limitations and Operational Risks

While magnetic h and | gauges are highly reliable, they are not without limitations.
Understanding these risks is essential for process safety.

1. Float Sticking: In dirty or viscous fluids, particles can accumulate between the
float and the chamber wall. Regular flushing via the drain valve is necessary to
prevent the float from sticking at a specific level.

2. Magnetic Decoupling: If the level changes too rapidly (e.g., during a sudden
pressure surge), the float may move faster than the indicator can react, causing
them to decouple. Most modern gauges feature "reset" mechanisms or
high-strength magnetic circuits to prevent this.

3. Coating and Scaling: If the process fluid tends to crystallize or form scales, the
internal chamber diameter may narrow over time, eventually impeding float travel.

|Frequent|y Asked Questions (FAQs)

Q: Can an h and | gauge be used for interface measurement?

A: Yes. By weighting the float to a specific density that is between the SGs of two
immiscible liquids (e.g., oil and water), the gauge can accurately track the
interface level rather than the total liquid level.

Q: How do | read the gauge if the power goes out?

A: One of the primary advantages of a magnetic h and | gauge is that it is purely
mechanical. The magnetic coupling between the float and the flags requires no
external power, making it an ideal "fail-safe" indicator during power outages.

Q: Can | add electronic signals to a local magnetic gauge?
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A: Absolutely. Most magnetic gauges can be retrofitted with reed switches (for H/L
alarms) or a magnetostrictive transmitter (for a 4-20mA continuous signal). This
allows the instrument to function as both a local h and | gauge and a remote level
transmitter simultaneously.

Q: What is the maximum length for these gauges?

A: While standard lengths range from 500 mm to 6000 mm (approx. 20 feet),
longer gauges can be manufactured in sections. However, for very tall tanks, radar
or hydrostatic sensors are often more practical, with the magnetic gauge used for
critical segments of the tank height.

| Conclusion

The h and | gauge remains an indispensable tool in industrial level management.
By providing a clear, mechanical, and highly visible indication of the liquid level
between the High and Low process taps, it ensures that operators have the data
they need for safe manual oversight. When specifying these instruments, focusing
on the specific gravity, pressure ratings, and material compatibility will ensure a
long-lasting and maintenance-free solution for even the most challenging process
environments.
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