Measure Pressure
Instrument

A practical guide to measure pressure instrument, covering the reader intent, the
relationship to measure pressure instrument, key evaluation criteria, common

risks, and the information the intended project audience should confirm before
taking the next step.
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In the field of industrial process control, the ability to accurately monitor liquid
levels is essential for operational safety, inventory management, and process
efficiency. One of the most reliable and widely adopted methods for achieving this
is through the use of a measure pressure instrument specifically designed for
hydrostatic level detection. By leveraging the physical relationship between the
height of a liquid column and the pressure it exerts at a specific depth, engineers
can derive precise level data across a variety of challenging environments.

This guide examines the engineering principles, technology types, and selection
criteria for pressure-based level measurement, providing a practical reference for
technical professionals in water treatment, chemical processing, and oil and gas
industries.

Understanding the Relationship Between Pressure
and Liquid Level

The fundamental principle behind using a measure pressure instrument for level
sensing is hydrostatic pressure. According to Pascal’s Law, the pressure exerted by
a static liquid at a specific depth is directly proportional to the height of the liquid
column above that point, provided the density of the liquid remains constant.

| The Hydrostatic Equation

The mathematical representation of this principle is:
P=pxgxh

Where:

P is the hydrostatic pressure (measured in Pascals or bar).
p (rho) is the density of the liquid (kg/ms3).

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



Measure Pressure Instrument

h is the height of the liquid column (meters).

In a practical application, if the density of the fluid and the force of gravity are
known constants, the measure pressure instrument can calculate the height (h) by
measuring the pressure (P). For example, in a water tank (density = 1000 kg/m3),
every 1 meter (3.28 ft) of water depth generates approximately 9.81 kPa (0.1 bar
or 1.42 psi) of pressure. By measuring this pressure at the bottom of the tank, the
instrument provides a continuous level reading.

Primary Technologies for Pressure-Based Level
Measurement

When selecting a measure pressure instrument for level monitoring, engineers
typically choose between two primary configurations based on the tank designh and
environmental conditions: submersible hydrostatic transmitters and differential
pressure (DP) transmitters.

| Submersible Hydrostatic Level Transmitters

Submersible transmitters are designed to be lowered directly into the liquid. These
instruments consist of a sensing element (usually a piezo-resistive or ceramic
diaphragm) housed in a corrosion-resistant stainless steel body. The sensor is
connected to a specialized cable that contains a vent tube. This tube allows the
sensor to reference the local atmospheric pressure, ensuring that changes in
barometric pressure do not affect the accuracy of the level reading.

These are ideal for open reservoirs, deep wells, sumps, and water towers where
top-down installation is preferred. For a detailed look at specific hardware options
and technical specifications, engineers should consult the Main Page of
professional manufacturers like Welk to compare model capabilities.
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|Differentia| Pressure (DP) Transmitters

In closed or pressurized vessels, the air or gas above the liquid exerts its own
pressure, which would interfere with a standard hydrostatic reading. A DP measure
pressure instrument solves this by measuring the difference between two points.
The "high-pressure" side is connected to the bottom of the tank (measuring liquid
+ gas pressure), while the "low-pressure" side is connected to the top of the tank
(measuring gas pressure only). The transmitter subtracts the gas pressure, leaving
only the pressure exerted by the liquid column.

Technical Selection Criteria for Industrial
Applications

Choosing the correct measure pressure instrument requires an evaluation of the
process media and the physical environment. The following table provides a
comparison of common selection factors for pressure-based level sensors.

Submersible Hydrostatic Differential Pressure (DP)

Sensor Transmitter

Tank Type Open tanks, wells, reservoirs Closed, pressurized, or
vacuum tanks

Installation Suspended by cable from the Flanged or manifold mounted
top to the side
Media Compatibility Water, wastewater, light oils Corrosive chemicals, steam,

viscous fluids

Maintenance Access Easy (pull up by cable) Requires process isolation
(valves)

Typical Accuracy 0.25% to 0.5% FS 0.075% to 0.1% FS

Pressure Range Up to 20 bar (200m H20) Wide range, high static

pressure limits
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| Material Compatibility

The diaphragm of the measure pressure instrument must be chemically
compatible with the liquid. While 316L stainless steel is standard for water
applications, more aggressive chemicals may require:

Ceramic Diaphragms: Highly resistant to abrasion and many corrosive acids.

Hastelloy C or Tantalum: Used for high-concentration acids or chlorides where
stainless steel would pit or corrode.

PTFE/FEP Coatings: Often applied to cables and sensor bodies in wastewater or
chemical sumps to prevent buildup and chemical attack.

Installation Best Practices and Engineering
Considerations

Proper installation is critical to the longevity and accuracy of any measure
pressure instrument. Failure to follow engineering guidelines often leads to signal
drift or premature sensor failure.

| 1. Atmospheric Venting

For submersible sensors, the vent tube in the cable must remain unobstructed. If
moisture enters the vent tube, it can block the atmospheric reference or damage
the internal electronics. Using a desiccant filter or a specialized junction box with a
breathable membrane is recommended in high-humidity environments.

| 2. Avoiding Turbulence

If the measure pressure instrument is installed near an agitator, pump inlet, or fill
pipe, the resulting turbulence can cause "noise" in the level signal. In these cases,
the sensor should be installed inside a stilling well—a vertical pipe with small holes
that dampens fluid movement while allowing the level to equalize.
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|3. Temperature Compensation

Liquid density changes with temperature. While most modern instruments include
internal temperature compensation for the sensor's electronics, they cannot
automatically account for the change in the fluid's density. If the process
temperature fluctuates significantly, the control system (PLC/DCS) may need to
apply a correction factor based on a separate temperature input.

| 4. Mounting Position

Hydrostatic sensors should be mounted slightly above the bottom of the tank
(typically 50mm to 100mm) to prevent the diaphragm from being covered by
sludge, silt, or sediment, which could lead to false pressure readings.

| Environmental Limitations and Potential Risks

While pressure-based level measurement is versatile, it is not suitable for every
application. Engineers must be aware of the following limitations:

Density Fluctuations: Since the instrument measures weight (pressure), any
change in the liquid's specific gravity will result in a direct error in the level
reading. For example, if a tank is used for different chemicals with varying
densities, the sensor must be recalibrated for each medium.

Aerated Liquids: If the liquid contains significant entrained air or foam, the
effective density decreases. The measure pressure instrument will report a lower
level than the actual physical height of the fluid.

Mechanical Stress: Diaphragms are thin and sensitive. High-pressure spikes (water
hammer) or physical contact during cleaning can damage the sensing element.
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Maintenance and Calibration for Long-Term
Reliability

To maintain the accuracy of a measure pressure instrument, a regular
maintenance schedule should be implemented.

Visual Inspection: Periodically check the sensor body and diaphragm for signs of
corrosion, scaling, or bio-fouling. In wastewater applications, fats, oils, and grease
(FOG) can build up on the sensor, requiring gentle cleaning with a soft cloth and
mild detergent.

Zero-Point Calibration: Over time, sensors may experience "zero drift." Checking
the sensor output when the tank is empty (or when the sensor is pulled out of the
liquid) ensures the baseline remains accurate.

Cable Integrity: For submersible models, inspect the cable jacket for nicks or tears.
Even a small breach can allow liquid to wick down to the electronics via the vent
tube.

For organizations looking to upgrade their current systems or source new
measurement technology, the Main Page of an established manufacturer provides
access to technical data sheets and expert support to ensure the selected
instrument meets the specific demands of the site.

| Frequently Asked Questions

Q: Can a measure pressure instrument be used for solids or powders?

A: No. Hydrostatic pressure principles only apply to fluids. For solids, technologies
such as radar level meters or ultrasonic sensors are required.

Q: How does a measure pressure instrument handle foaming liquids?

A: Pressure sensors are generally unaffected by surface foam because foam has
very low density and exerts negligible pressure. This makes them superior to
ultrasonic sensors in foaming applications, provided the foam does not clog the
sensor face.
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Q: What is the maximum depth a submersible sensor can measure?

A: Most industrial submersible transmitters are rated for depths up to 200 meters
(approx. 650 ft), though specialized versions exist for deeper borehole monitoring.

Q: Is it necessary to use a DP transmitter for an unpressurized tank?

A: No. If the tank is vented to the atmosphere, a single-point hydrostatic
transmitter (either submersible or side-mounted) is sufficient and more
cost-effective.

Q: What signal outputs are standard for these instruments?

A: The most common output is 4-20mA (2-wire), often with HART protocol for
digital diagnostics. Modbus RS485 is also frequently used in remote monitoring or
solar-powered telemetry systems.

By understanding these technical nuances, process engineers can effectively
implement a measure pressure instrument to ensure accurate, long-term liquid
level monitoring in almost any industrial environment.



