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In the realm of industrial instrumentation and process control, the measurement of
atmospheric pressure is not merely a meteorological concern but a fundamental
requirement for accurate level sensing, gas flow calculations, and safety
monitoring. When engineers ask, "what device is used to measure atmospheric
pressure," the answer typically begins with the barometer. However, in modern
B2B applications, the simple barometer has evolved into sophisticated electronic
sensors integrated into complex control systems.

Understanding the tools and techniques for measuring atmospheric pressure is
essential for professionals working with hydrostatic level transmitters, vacuum
systems, and pressurized vessels. This article explores the various devices used to
measure atmospheric pressure, their operating principles, and their critical role in
industrial level measurement.

Understanding Atmospheric Pressure in Industrial
Contexts

Atmospheric pressure, also known as barometric pressure, is the force per unit
area exerted by the weight of the atmosphere above a specific point. At sea level,
the standard atmospheric pressure is approximately 1013.25 hectopascals (hPa),
which is equivalent to 1.01325 bar or 14.7 psi.

In industrial environments, atmospheric pressure is a dynamic variable. It changes
with altitude and weather conditions. For every 10 meters of elevation gain,
atmospheric pressure decreases by roughly 1.2 hPa. These fluctuations can
significantly impact the accuracy of sensors that reference ambient air pressure.
For instance, a hydrostatic level sensor measuring liquid in an open tank must
account for the atmospheric pressure pushing down on the liquid surface to
provide an accurate reading of the liquid column height alone.

Primary Devices Used to Measure Atmospheric
Pressure

Identifying what device is used to measure atmospheric pressure depends on the
required precision, the environment, and whether the data needs to be logged or
transmitted to a PLC (Programmable Logic Controller).
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| 1. The Mercury Barometer

Invented by Evangelista Torricelli in 1643, the mercury barometer is the classical
instrument for measuring air pressure. It consists of a vertical glass tube, closed at
the top, sitting in a reservoir of mercury. The weight of the atmosphere pushes
down on the reservoir, forcing the mercury up the tube. The height of the mercury
column (measured in millimeters or inches) represents the atmospheric pressure.

Advantages: High fundamental accuracy; used as a primary standard in
laboratories.

Limitations: Mercury is toxic and hazardous to the environment; the device is
bulky, fragile, and unsuitable for portable or industrial field use.

| 2. The Aneroid Barometer

The word "aneroid" means "without liquid." This device uses a small, flexible metal
box called an aneroid cell (capsule), which is partially evacuated of air. As
atmospheric pressure changes, the cell expands or contracts. A series of levers
and springs amplifies these movements to move a needle on a dial.

Advantages: Portable, contains no hazardous liquids, and is relatively durable.

Limitations: Subject to mechanical wear and hysteresis; requires frequent
calibration against a mercury standard for high-precision work.

| 3. Digital and Electronic Pressure Sensors

In modern industrial automation, electronic sensors have largely replaced
mechanical barometers. These devices use transducers to convert pressure into an
electrical signal (4-20mA, 0-10V, or digital protocols like Modbus or HART).

Piezoresistive Sensors: These utilize a silicon diaphragm with integrated strain
gauges. When pressure is applied, the diaphragm deforms, changing the electrical
resistance of the gauges.
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Capacitive Sensors: These measure the change in electrical capacitance between
a flexible diaphragm and a fixed metal plate as the diaphragm moves under
pressure.

MEMS (Micro-Electro-Mechanical Systems): These are tiny, high-precision sensors
integrated onto silicon chips, widely used in handheld devices and industrial
transmitters.

The Role of Atmospheric Pressure in Level
Measurement

One of the most critical applications of atmospheric pressure measurement is in
hydrostatic level sensing. To understand why, we must look at the relationship
between pressure and depth. The total pressure at the bottom of an open tank is
the sum of the liquid's hydrostatic pressure and the atmospheric pressure acting
on the surface.

| Gauge Pressure vs. Absolute Pressure

Gauge Pressure: This is pressure measured relative to the local atmospheric
pressure. Most industrial level sensors are gauge pressure sensors. They use a
"'vented cable" or a vent port to allow the back of the sensor diaphragm to be
exposed to the atmosphere. This naturally cancels out the atmospheric pressure,
leaving only the pressure of the liquid column.

Absolute Pressure: This is pressure measured relative to a perfect vacuum. If an
absolute pressure sensor is used to measure level in an open tank, the reading will
fluctuate as the weather changes, even if the liquid level remains constant. In such
cases, a second barometer is required to measure the atmospheric pressure
separately so it can be subtracted from the total pressure reading.

For engineers designing these systems, reviewing specialized instrumentation is
vital. You can Review product options and application support to see how different
sensor types handle atmospheric compensation in real-world scenarios.
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Selection Criteria for Industrial Pressure

Measurement

When selecting a device to measure atmospheric pressure or a level sensor
influenced by it, engineers must consider several factors to ensure long-term

reliability and accuracy.

Criteria

Description

Industrial
Recommendation

Accuracy

Stability

Output Signal

Environmental Protection

Compensation

The degree of conformity to
the true pressure value.

The ability of the sensor to
maintain its calibration over
time.

How the data is transmitted
to the control system.

The sensor's resistance to
moisture, dust, and
temperature.

How the device handles
temperature and altitude
changes.

$\pms$0.05% to $\pms$0.2%
FS for process control.

Long-term drift should be
<0.1% per year.

4-20mA (HART) for long
distances; R5485 for digital
networks.

IP67 or IP68 rating for

outdoor or wash-down areas.

Integrated temperature
compensation is essential.

| Installation Considerations and Best Practices

Even the highest quality device used to measure atmospheric pressure will fail to
provide accurate data if installed incorrectly. Here are key considerations for

industrial installations:
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| 1. Venting and Moisture Protection

For gauge pressure sensors using vented cables, the vent tube must remain clear.
If the tube becomes kinked or clogged with moisture (condensation), the sensor
will no longer accurately compensate for atmospheric changes. Using a desiccant
cartridge or a specialized vent filter at the end of the cable is standard practice to
prevent moisture ingress.

| 2. Mounting Location

Barometric sensors should be mounted in a location that represents the true
ambient pressure. Avoid mounting sensors near high-velocity air intakes, exhaust
fans, or inside tightly sealed electrical cabinets, as these can create localized
pressure zones (Bernoulli effect) that do not reflect the actual atmospheric
pressure.

| 3. Temperature Extremes

While most modern electronic sensors include temperature compensation,
extreme fluctuations can still cause "zero drift." If possible, mount the atmospheric
reference sensor in a temperature-stable environment or use a sunshade if the
device is installed outdoors.

| 4. Altitude Calibration

When commissioning a device, it is important to know if the sensor provides
"'Station Pressure" (the actual pressure at the device's elevation) or "Sea Level
Pressure" (corrected for elevation). For level measurement, Station Pressure is the
required variable.

| Limitations and Common Challenges

Despite advancements in technology, measuring atmospheric pressure in B2B
environments comes with specific challenges:
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Dynamic Pressure Effects: In windy environments, the movement of air over a vent
port can create a slight vacuum, leading to errors in pressure readings. Wind
shields or specialized pitot-static headers may be necessary for high-accuracy
meteorological stations.

Sensor Drift: All electronic sensors drift over time. In applications where
atmospheric pressure is used to calibrate other instruments, an annual calibration
cycle against a certified reference standard is mandatory.

Overpressure Events: While atmospheric pressure is relatively stable, sensors
must be able to withstand temporary pressure spikes caused by nearby
explosions, heavy machinery, or rapid weather fronts (microblasts).

| Frequently Asked Questions (FAQ)

What is the difference between a barometer and a
pressure transmitter?

A barometer is a specific type of pressure gauge designed specifically to measure
the weight of the atmosphere. A pressure transmitter is a broader category of
industrial device that converts pressure (atmospheric, hydraulic, or pneumatic)
into an electrical signal for remote monitoring.

Why is atmospheric pressure important for
ultrasonic level meters?

Ultrasonic level meters measure the time it takes for a sound wave to travel to the
liguid surface and back. The speed of sound is affected by air density, which is a
function of temperature and atmospheric pressure. While temperature has a much
larger effect, high-precision ultrasonic applications may require pressure
compensation to maintain accuracy in varying weather conditions.
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Can | use a weather station barometer for industrial
level control?

Consumer-grade weather stations lack the robust output signals (like 4-20mA),
durability, and certifications (such as ATEX for hazardous areas) required for
industrial B2B applications. It is always recommended to use industrial-grade
pressure transducers for process control.

| How often should I calibrate my barometric sensor?

For most industrial applications, an annual calibration is sufficient. However, in
critical processes where atmospheric pressure is used to calculate mass flow or
high-precision tank gauging, semi-annual checks may be required.

| Conclusion

Determining what device is used to measure atmospheric pressure is the first step
in ensuring the integrity of industrial process data. From the historical mercury
barometer to the modern MEMS-based pressure transmitter, these devices play a
silent but vital role in the accuracy of level measurement and process safety. By
selecting the right technology, ensuring proper venting, and adhering to a strict
calibration schedule, engineers can mitigate the risks associated with atmospheric
variability and maintain high standards of operational excellence. For those looking
to implement these solutions, the Main Page offers a wealth of technical resources
and product specifications to guide the selection process.
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