WELK | REFERENCE GUIDE

What Tool Is Used to
Measure Atmospheric
Pressure

A practical guide to what tool is used to measure atmospheric pressure, covering
the reader intent, the relationship to what tool is used to measure atmospheric
pressure, key evaluation criteria, common risks, and the information the intended
project audience should confirm before taking the next step.

¥

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE What Tool Is Used to Measure Atmospheric Pressure

In the realm of industrial process control and environmental monitoring,
understanding the weight of the air above us is fundamental. Atmospheric
pressure, often referred to as barometric pressure, is the force exerted by the
atmosphere per unit area. For engineers and technicians, the question of what tool
is used to measure atmospheric pressure is not merely academic; it is a critical
component in ensuring the accuracy of level measurement, flow calculations, and
structural integrity in pressurized systems.

This guide explores the various instruments used to quantify atmospheric
pressure, the principles behind their operation, and their specific applications
within industrial level measurement contexts. For a comprehensive overview of
industrial instrumentation, you may refer to our Main Page.

Understanding Atmospheric Pressure in Industrial
Environments

Atmospheric pressure is caused by the gravitational attraction of the planet on the
atmospheric gases. At sea level, the standard atmospheric pressure is defined as
101,325 Pascals (Pa), which is equivalent to 1,013.25 millibars (mbar), 1.01325 bar,
or approximately 14.7 pounds per square inch (psi).

In industrial settings, atmospheric pressure is rarely a constant. It fluctuates based
on weather patterns and, more significantly, decreases as altitude increases. For
every 100 meters of elevation gain, the pressure drops by approximately 1.2 kPa.
This variability is a significant factor in "gauge pressure" measurements, where a
sensor measures the difference between the process pressure and the ambient
atmospheric pressure. If the atmospheric pressure is not correctly accounted for,
the resulting data can lead to significant errors in inventory management and
process safety.

| The Evolution of Atmospheric Measurement Tools

To answer what tool is used to measure atmospheric pressure, one must look at
the evolution of the barometer. Since the 17th century, various designs have been
developed to provide increasingly precise measurements.
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| The Mercury Barometer

Invented by Evangelista Torricelli in 1643, the mercury barometer is the classical
standard. It consists of a glass tube, closed at one end, filled with mercury and
inverted into a reservoir. The weight of the mercury column is balanced by the
atmospheric pressure. While extremely accurate for laboratory standards, mercury
barometers are rarely used in modern industrial sites due to the toxicity of
mercury and the fragility of the glass components.

| The Aneroid Barometer

Developed in the 19th century, the aneroid barometer replaced liquid with a small,
flexible metal box called an aneroid cell (capsule). This cell is partially evacuated
of air. As the outside pressure changes, the cell expands or contracts. This
mechanical movement is amplified by a series of levers and gears to move a
pointer on a dial. These are robust and portable, making them common in
mechanical backup systems, though they lack the digital output required for
modern automation.

Electronic Pressure Transducers and Digital
Barometers

In contemporary B2B applications, the primary tool used to measure atmospheric
pressure is the electronic pressure transducer, specifically the silicon piezoresistive
or ceramic capacitive sensor. These are often integrated into digital barometers or
weather stations.

| Piezoresistive Sensors

These sensors utilize a micro-machined silicon diaphragm with integrated strain
gauges. When atmospheric pressure changes, the diaphragm deforms, altering the
electrical resistance of the strain gauges. This change is converted into a digital
signal (e.g., 4-20mA, RS485, or Modbus). They are favored for their small size and
high sensitivity.
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| Capacitive Sensors

Capacitive sensors measure the change in electrical capacitance between a
flexible diaphragm and a fixed backplate. As pressure shifts the diaphragm, the
capacitance changes. These sensors are known for their excellent long-term
stability and resistance to overpressure conditions, making them ideal for
high-precision industrial barometers.

The Role of Atmospheric Pressure in Hydrostatic
Level Measurement

One of the most practical applications of measuring atmospheric pressure is in
hydrostatic level measurement. A hydrostatic level transmitter calculates the
height of a liquid based on the pressure at the bottom of a tank. However, the total
pressure at the bottom is the sum of the liquid's weight plus the atmospheric
pressure acting on the surface.

To isolate the liquid level, the atmospheric pressure must be subtracted. This is
achieved through two primary methods:

1. Vented Gauge Sensors: The sensor's internal reference side is connected to the
atmosphere via a vent tube in the cable. This naturally cancels out the
atmospheric pressure, allowing the sensor to measure only the liquid column. This
is the most common tool for open tanks and reservoirs.

2. Absolute Pressure Compensation: In some environments, such as deep wells or
sealed tanks, a vented cable is impractical. Here, an absolute pressure sensor
measures the total pressure at the bottom, while a separate barometric sensor
(the tool used to measure atmospheric pressure) measures the ambient pressure
at the top. A PLC or controller then subtracts the barometric reading from the total
pressure to determine the liquid level.
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Selection Criteria for Industrial Pressure
Measurement Tools

Choosing the right tool depends on the specific requirements of the process. The
following table summarizes the key considerations for different atmospheric
measurement technologies.

Aneroid Barometer Piezoresistive Ceramic Capacitive

Transducer Sensor

Accuracy Moderate (£1-2 High (£0.1% to 0.5% Very High (£0.05%
mbar) FS) FS)
Signal Output Visual Dial Analog (4-20mA) / Digital
Digital (HART/Modbus)
Durability High (Mechanical) Moderate High (Corrosion
Resistant)
Best Use Case Manual monitoring General automation High-precision
lab/process
Maintenance Calibration checks Annual recalibration Minimal

| Key Evaluation Factors

Measurement Range: Most industrial barometers are optimized for 800 to 1100
mbar to cover all terrestrial altitudes.

Temperature Compensation: Since pressure sensors are sensitive to temperature,
ensure the tool includes internal compensation to maintain accuracy across
seasonal shifts.

Ingress Protection (IP Rating): For outdoor or wash-down environments, an IP67 or
IP68 rating is essential to protect the electronics from moisture.
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| Installation and Calibration Best Practices

To ensure the tool used to measure atmospheric pressure provides reliable data,
proper installation is mandatory.

1. Venting Awareness: For vented hydrostatic sensors, the vent tube must be kept
clear of moisture and debris. Use a desiccant filter or a specialized vent bellows to
prevent condensation inside the sensor housing.

2. Mounting Location: Barometric sensors should be mounted away from direct
wind (which can cause dynamic pressure errors) and away from heat sources like
exhaust fans or direct sunlight, which can cause localized pressure fluctuations and
thermal drift.

3. Reference Elevation: If using a separate barometer for compensation, it should
ideally be at the same elevation as the surface of the liquid being measured. If
there is a significant height difference, a mathematical offset must be applied to
the readings.

4. Regular Calibration: Even high-quality electronic sensors drift over time. Annual
calibration against a primary standard (like a deadweight tester or a high-precision
digital calibrator) is recommended for B2B operations to maintain ISO compliance.

| Limitations and Risks

While modern tools are highly accurate, there are inherent risks to consider:

Clogging: In hydrostatic applications, the vent tube is a common failure point. A
blocked vent tube will cause the sensor to report incorrect levels as the weather
changes.

Overpressure: Exposure to pressures far beyond the atmospheric range (e.qg.,
during a tank pressure test) can permanently damage a barometric sensor.

Lightning/Surges: Because these sensors are often mounted in elevated or outdoor
positions, they are susceptible to electrical surges. Proper grounding and surge
protection are vital for long-term reliability.
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| Frequently Asked Questions (FAQs)

Q: Can | use a standard pressure gauge to measure atmospheric pressure?

No, standard gauges usually measure "gauge pressure" (relative to atmosphere)
and will read zero when exposed to the air. You need an absolute pressure sensor
or a barometer.

Q: How often should an industrial barometer be calibrated?

For most industrial applications, a 12-month calibration cycle is standard.
However, in critical process safety applications, a 6-month check may be required.

Q: Does humidity affect atmospheric pressure measurement?

While humid air is less dense than dry air, the tool measures the total force
exerted by the air mixture. However, moisture can damage the internal electronics
if the sensor is not properly rated for the environment.

Q: What is the difference between hPa and mbar?

There is no difference in value. 1 hectopascal (hPa) is exactly equal to 1 millibar
(mbar). Both are commonly used in industrial specifications.

By selecting the appropriate tool and following rigorous installation standards,
industrial operators can ensure that atmospheric fluctuations do not compromise
their process accuracy. For further assistance in selecting level and pressure
instrumentation, please explore the resources available on our Main Page.
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