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In the field of industrial process control, the term "hydro metre"—frequently used
interchangeably with hydrostatic level transmitter or pressure-based level
gauge—represents one of the most reliable and widely adopted technologies for
monitoring liquid levels. Whether managing municipal water reservoirs, chemical
storage tanks, or deep-well pumping stations, understanding the engineering
principles behind these devices is essential for ensuring operational accuracy and
long-term system stability.

As a professional manufacturer, Welk specializes in providing high-precision level
measurement instruments that leverage these hydrostatic principles. This guide
serves as a practical engineering reference for selecting, installing, and
maintaining a hydro metre within various industrial frameworks.

| Measurement Principles of the Hydro Metre

The fundamental operation of a hydro metre is based on the physical law of
hydrostatic pressure. In a stationary liquid, the pressure exerted by the fluid at a
specific depth is directly proportional to the height of the liquid column above that
point, the density of the fluid, and the force of gravity.

| The Hydrostatic Equation

The relationship is mathematically expressed as:

P=pxXxgxh

Where:

P is the hydrostatic pressure (typically measured in Pascals or bar).
p (rho) is the density of the liquid (kg/m?3).

g is the local acceleration due to gravity (approximately 9.81 m/s?).

h is the height of the liquid column (meters).
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In most industrial applications, gravity is considered a constant. Therefore, if the
density of the liquid remains stable, the pressure measured by the sensoris a
direct linear representation of the liquid level. The hydro metre typically utilizes a
stainless steel or ceramic diaphragm that deforms slightly under this pressure. This
mechanical deformation is converted into an electrical signal (such as 4-20mA or
RS485 Modbus) by an internal transducer.

| Atmospheric Pressure Compensation

A critical aspect of hydrostatic measurement is the distinction between absolute
pressure and gauge pressure. Since most tanks are vented to the atmosphere, the
sensor must compensate for changes in barometric pressure to avoid errors. A
standard hydro metre accomplishes this through a small vent tube integrated into
the signal cable, which allows the back of the sensor diaphragm to "breathe" and
reference the current atmospheric pressure. This ensures that the output signal
reflects only the pressure exerted by the liquid column.

|Types of Hydrostatic Level Instruments

Depending on the tank geometry and the nature of the liquid, different physical
configurations of the hydro metre are required.

| 1. Submersible Level Transmitters

These are the most common form of hydro metre for open-top tanks, reservoirs,
and boreholes. The entire sensor body is designed to be lowered directly into the
fluid. The housing is typically IP68 rated, made from 316L stainless steel, and
attached to a specialized cable containing the vent tube.

|2. Externally Mounted (Flanged) Transmitters

For closed vessels or tanks where the sensor cannot be submerged, the hydro
metre is mounted to a process connection at the bottom or side of the tank. These
are often used in the chemical and food industries where the sensor must be
isolated from the process or where hygienic (CIP/SIP) requirements are necessary.
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|Practica| Selection Criteria

Selecting the correct hydro metre requires a thorough analysis of the process
environment. Failure to account for chemical compatibility or pressure ranges can
lead to premature sensor failure or significant measurement drift.

| Material Compatibility Table

Fluid Type Recommended Diaphragm Recommended
Material Housing/Cable

Potable Water 316L Stainless Steel 316L SS / PE or PVC Cable
Seawater / Brine Ceramic or Tantalum Titanium or Hastelloy / PUR
Cable
Strong Acids (H2504) Ceramic PTFE or PVDF
Wastewater / Sludge Flush Diaphragm (316L) 316L SS / PUR Cable
High Temperature Fluids Stainless Steel with Cooling External Mounting
Fins Configuration

| Key Evaluation Factors

1. Measurement Range: The sensor should be rated for the maximum possible
height of the liquid. Over-pressurizing a diaphragm can lead to permanent
deformation and loss of calibration.

2. Accuracy Requirements: Standard industrial hydro metres offer accuracy
between 0.5% and 0.1% of the full scale. For critical custody transfer or
high-precision dosing, higher accuracy models are required.

3. Signal Output: Integration with existing PLC or SCADA systems usually dictates
the choice between 4-20mA analog signals or digital protocols like HART or
Modbus RTU.
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For a comprehensive look at how these instruments integrate into broader
automation systems, engineers can visit the Main Page to review product options
and application support.

| Installation Considerations and Best Practices

Proper installation is the single most important factor in the longevity of a hydro
metre. Even the highest quality sensor will fail or provide erratic data if installed
incorrectly.

| 1. Avoiding Turbulence and Mechanical Stress

In tanks with agitators or high-velocity inlet flows, the sensor should not be placed
directly in the path of the moving liquid. Turbulence can cause the sensor to swing,
leading to mechanical wear on the cable and "noise" in the pressure signal. In such
cases, the use of a stilling well (a perforated pipe) is recommended to provide a
calm environment for the sensor.

| 2. Cable Management

The vented cable must be handled with care. The vent tube inside the cable must
never be kinked, blocked, or exposed to moisture. Many installers use a
specialized junction box equipped with a desiccant filter to prevent humidity from
entering the vent tube, which could cause internal condensation and electronic
failure.

| 3. Mounting Height

The hydro metre measures the liquid above it. Therefore, it should be installed as
close to the bottom of the tank as possible, but high enough to avoid being buried
in sediment or sludge. In wastewater applications, a clearance of 100mm to
200mm from the tank floor is standard practice.
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| Limitations and Common Risks

While the hydro metre is a robust tool, it is not a "one-size-fits-all" solution.
Engineers must be aware of the following limitations:

Density Sensitivity: Because the measurement relies on the weight of the fluid, any
change in density will result in a change in the level reading. If a tank holds
different liquids at different times, or if the temperature fluctuates significantly
enough to change the fluid's density, the hydro metre must be recalibrated or
compensated via software.

Pressurized Tanks: In a sealed, pressurized tank, a standard submersible hydro
metre will measure both the liquid pressure and the gas headspace pressure. This
results in an incorrect level reading. For pressurized vessels, a differential pressure
(DP) transmitter is required to subtract the headspace pressure from the total
bottom pressure.

Sediment Buildup: In heavy industrial processes, solids can settle on the
diaphragm. This increases the perceived weight and causes the sensor to report a
higher level than actually exists. Regular cleaning or the use of a flush-diaphragm
sensor can mitigate this risk.

| Comparison with Alternative Technologies

To determine if a hydro metre is the right choice, it is helpful to compare it against
other common level measurement technologies.
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Hydro Metre Ultrasonic Level Radar Level Meter
(Hydrostatic) Sensor

Contact Type Contact Non-contact Non-contact
Cost Low to Medium Medium Medium to High
Foam Influence Minimal High (Signal Loss) Moderate
Vapor Influence None High (Speed of Minimal

Sound)
Maintenance Low (if clean) Low Very Low
Installation Bottom/Submerged Top-mounted Top-mounted

| Maintenance and Troubleshooting

A well-installed hydro metre requires minimal maintenance, but periodic checks
are necessary to ensure continued accuracy.

| Common Issues and Solutions

Zero Drift: If the sensor reads a non-zero value when the tank is empty, it may be
due to atmospheric pressure changes not being compensated correctly (check the
vent tube) or diaphragm fatigue. Most modern transmitters allow for a "zero trim"
via a handheld communicator or local buttons.

Erratic Readings: Often caused by moisture in the vent tube or electromagnetic
interference (EMI). Ensure the signal cable is shielded and that the shield is
grounded at the control cabinet end only.

Slow Response: This can occur if the protective nose cap of a submersible sensor
is clogged with debris or biological growth. Periodic cleaning with a soft brush and
mild detergent is usually sufficient.
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| Frequently Asked Questions (FAQ)

Q: Can a hydro metre be used in boiling liquids?

A: Standard submersible models are usually limited to 80°C. For boiling liquids, an
externally mounted transmitter with a capillary diaphragm seal or an impulse line
is preferred to protect the electronics from extreme heat.

Q: How do | calibrate a hydro metre for a liquid other than water?

A: You must adjust the scaling in your PLC or the transmitter itself based on the
specific gravity (SG) of the liquid. For example, if the liquid has an SG of 1.2, the
pressure at 10 meters will be 20% higher than it would be for water.

Q: Does the length of the cable affect the accuracy?

A: For 4-20mA signals, cable length has a negligible effect on accuracy over
hundreds of meters, provided the power supply voltage is sufficient to overcome
the loop resistance. However, the vent tube must remain clear regardless of
length.

| Conclusion

The hydro metre remains a cornerstone of industrial level measurement due to its
simplicity and reliability. By understanding the underlying physics of hydrostatic
pressure and accounting for variables like fluid density and atmospheric
compensation, engineers can implement highly effective monitoring solutions. For
those seeking specific hardware configurations or technical datasheets, the Main
Page provides a gateway to Welk’s extensive range of industrial level
measurement technologies, ensuring that every application is met with the
appropriate sensing tool.

Welk Reference Guide 8



