WELK | REFERENCE GUIDE

What Is the Pressure Unit

A practical guide to what is the pressure unit, covering the reader intent, the
relationship to what is the pressure unit, 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 automation and process control, pressure is one of the
most frequently measured physical quantities. Whether you are monitoring the
flow of gas through a pipeline, the steam pressure in a boiler, or the liquid level in
a deep storage tank, understanding the fundamental question—what is the
pressure unit—is essential for accurate instrumentation and system safety.

Pressure is defined as the force applied perpendicular to the surface of an object
per unit area over which that force is distributed. Mathematically, it is expressed
as $P = F/A%$. Because pressure is used across diverse industries—from aerospace
and deep-sea exploration to chemical processing and water treatment—various
units have evolved to suit specific scales and regional standards. This guide
explores the different pressure units, their derivations, and their critical role in
level measurement technology.

| The Fundamental Measurement Principles

Before diving into specific units, it is important to understand how pressure relates
to industrial level measurement. While many technologies like radar or ultrasonic
sensors use Time-of-Flight (ToF) principles, hydrostatic level measurement relies
entirely on pressure.

| The Hydrostatic Principle

Hydrostatic pressure is the pressure exerted by a fluid at equilibrium at a given
point within the fluid, due to the force of gravity. The relationship is defined by the
formula:

$$P = \rho \cdot g \cdot h$$

Where:

P is the hydrostatic pressure.

p (rho) is the density of the liquid (kg/m?3).

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

h is the height of the liquid column above the measurement point (m).
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In this context, knowing what is the pressure unit becomes the bridge between a
pressure reading and a level measurement. If a sensor detects a pressure of 100
kPa in a water tank, an engineer can calculate that the water level is
approximately 10.2 meters high. For more information on various measurement
technologies, you can visit the Main Page of industrial instrumentation resources.

| Defining the Units: What Is the Pressure Unit?

Pressure units are categorized into several systems, primarily the International
System of Units (SI), the Imperial system, and manometric units based on liquid
columns.

| 1. The SI Unit: Pascal (Pa)

The Pascal is the standard Sl unit for pressure. It is named after Blaise Pascal and
is defined as one Newton per square meter ($1 N/m~™2$).

Pascal (Pa): A very small unit, often used in laboratory settings or for measuring
low-pressure gas differentials.

Kilopascal (kPa): Equal to 1,000 Pa. This is a common unit for HVAC systems and
tire pressure in many regions.

Megapascal (MPa): Equal to 1,000,000 Pa. Used for high-pressure hydraulic
systems and structural engineering stresses.

| 2. The Bar

Although not an official SI unit, the Bar is widely used in industrial applications
worldwide, particularly in Europe. It is technically defined as 100,000 Pascals
($1075 Pas$). The Bar is popular because it is approximately equal to the
atmospheric pressure at sea level, making it an intuitive reference point for
engineers.
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| 3. Imperial Units: PSI

In the United States and several other regions, the primary unit is Pounds per
Square Inch (PSI). It represents one pound-force applied to an area of one square
inch.

PSIG (Gauge Pressure): Pressure relative to ambient atmospheric pressure.
PSIA (Absolute Pressure): Pressure relative to a perfect vacuum.

PSID (Differential Pressure): The difference between two pressure points.

|4. Manometric Units (Liquid Columns)

These units describe pressure by the height of a liquid column that the pressure
can support. These are particularly relevant in level measurement.

mH20 (Meters of Water): Often used to describe the depth of water in wells or
reservoirs.

mmHg (Millimeters of Mercury): Traditionally used in medicine (blood pressure)
and meteorology (barometric pressure). $760 mmHg$ is defined as standard
atmospheric pressure.

inH20 (Inches of Water): Common in the US for low-pressure gas measurements
and filter monitoring.

| Pressure Unit Conversion Table

When selecting instrumentation from the Main Page, you may need to convert
between different regional standards. The following table provides the conversion
factors for the most common units.
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T O N

$1 \times $1.4503 \times $1.0197 \times
10~ {-5}% 107{-4}3 107{-4}3%

1 Bar $100,000% 1 14.5038 10.197

1 PsSI 6,894.76 0.0689 1 0.703

1 mH:0 9,806.65 0.0981 1.422 1

1 atm 101,325 1.01325 14.696 10.33

Practical Application: Choosing the Right Unit for
Level Meters

When engineers ask "what is the pressure unit | should use?", the answer usually
depends on the specific application and the type of instrument being deployed.

| Hydrostatic Level Transmitters

These sensors are submerged or mounted at the bottom of a tank. They measure
the pressure exerted by the liquid above them. In the water industry, these are
almost always calibrated in mHz0 or bar. For chemical processing where the
density of the liquid may vary significantly from water, kPa or PSI is preferred to
allow for more precise density compensation in the control system.

|Differentia| Pressure (DP) Level Measurement

In pressurized vessels (such as a boiler or a liquefied gas tank), a single pressure
sensor cannot determine the level because the headspace pressure would skew
the reading. A DP transmitter measures the difference between the bottom
pressure and the top pressure. The resulting "differential pressure" is then
converted to a level reading, typically using mbar or inHz0.
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| Installation Considerations and Limitations

Understanding the units is only the first step; applying them correctly in a physical
installation is where engineering precision is required.

1. Atmospheric Venting: Gauge pressure sensors (measuring in barg or PSIG)
require a vent tube to compensate for changes in barometric pressure. If the vent
is blocked, the level reading will drift as the local weather changes.

2. Specific Gravity (SG): Pressure-based level measurement is highly sensitive to
the density of the liquid. If a sensor is calibrated for water ($5SG = 1.0%) but used in
oil ($SG = 0.8%), the level reading will be 20% lower than the actual height.
Engineers must ensure the unit of measure is scaled according to the fluid's
specific gravity.

3. Temperature Effects: Liquids expand and contract with temperature, changing
their density. High-precision applications require temperature-compensated
pressure transmitters to maintain accuracy across seasonal shifts.

4. Mounting Position: The sensor must be located at a point where the liquid is
relatively static. Turbulence or high-velocity flow near the sensor face can create
dynamic pressure (Bernoulli effect), which leads to false level readings.

| Limitations of Pressure-Based Measurement

While pressure units provide a reliable way to infer level, there are scenarios
where they may not be the best choice:

Non-Newtonian Fluids: Liquids with changing viscosities or those that tend to coat
the sensor diaphragm can cause measurement errors.

Agitated Tanks: In tanks with heavy agitation or aeration, the effective density of
the fluid changes, making pressure-to-level conversion difficult.

Vacuum Applications: Measuring level in a vacuum requires specialized absolute
pressure sensors or complex DP setups to avoid damaging the sensor diaphragm.
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| Frequently Asked Questions (FAQs)

| What is the difference between Bar and Barg?

"Bar" is a unit of pressure magnitude. "Barg" (Bar Gauge) specifically refers to
pressure relative to the current atmospheric pressure. Most industrial pressure
gauges and level transmitters read in Barg unless specified as "Bara" (Bar
Absolute).

|Why is water used as a pressure unit (mH20)?
Water columns are an intuitive way to visualize pressure in civil engineering and

irrigation. Since many level measurement applications involve water, using meters
or inches of water column simplifies the mental math for operators on-site.

| How do I convert PSI to kPa quickly?

A common rule of thumb used by technicians is that 1 PSI is approximately 7 kPa
(accurately 6.89 kPa). This allows for quick mental checks during field calibrations.

| Does altitude affect the pressure unit measurement?

Altitude affects atmospheric pressure, which in turn affects absolute pressure
readings. However, if you are using a gauge pressure sensor (which is vented to
the atmosphere), the altitude is automatically compensated for because both the
sensor and the tank surface experience the same atmospheric pressure.
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| Conclusion

Identifying "what is the pressure unit" is more than a matter of nomenclature; it is
a critical step in ensuring the compatibility of sensors, controllers, and safety
valves within an industrial ecosystem. Whether you are standardizing on the
Sl-compliant Pascal or utilizing the industry-standard Bar and PSI, clear unit
definition prevents costly calibration errors and process downtime. For those
seeking reliable hardware to implement these measurements, exploring the
technical specifications on the Main Page of professional manufacturers is the
recommended next step for procurement and system design.
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