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In industrial environments where flammable gases, vapors, or combustible dusts
are present, the selection of instrumentation is governed by strict safety
standards. Flow measurement is a critical component of process control in these
settings, necessitating the use of certified equipment. Atex flow meters are
specifically designed and tested to operate safely in potentially explosive
atmospheres, ensuring that the device itself does not become an ignition source.

Understanding the technical requirements of the ATEX (Appareils destinés a étre
utilisés en ATmospheres EXplosibles) directive is essential for engineers and
procurement specialists. This guide explores the principles of flow measurement,
the nuances of hazardous area classifications, and the practical considerations for
implementing these sensors in a B2B industrial context. For those integrating these
systems with broader process monitoring, you may Review product options and
application support on our Main Page to see how flow and level solutions
complement one another in hazardous zones.

| Measurement Principles and Technology Types

Before selecting a specific model of atex flow meters, it is vital to understand the
underlying physical principles of the various technologies available. Each method
offers distinct advantages depending on the fluid properties and the specific
hazardous zone requirements.

|EIectromagnetic Flow Meters (Magmeters)

Electromagnetic flow meters operate based on Faraday’s Law of Electromagnetic
Induction. This principle states that a conductor (the fluid) moving through a
magnetic field generates an electrical voltage proportional to its velocity.

Principle: $V = B \cdot v \cdot d$, where $V$ is the induced voltage, $B$ is the
magnetic field strength, $v$ is the fluid velocity, and $d$ is the distance between
electrodes.

Application: These are ideal for conductive liquids, such as water, acids, and
slurries. Because they have no moving parts and offer an unobstructed flow path,
they are highly reliable in chemical processing plants where ATEX certification is
often mandatory.
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| Ultrasonic Flow Meters

Ultrasonic technology utilizes sound waves to determine the flow rate. There are
two primary types: Transit-time and Doppler.

Transit-time: Measures the difference in time it takes for an ultrasonic pulse to
travel upstream versus downstream. The time difference is directly proportional to
the fluid velocity.

Doppler: Measures the frequency shift of sound waves reflecting off particles or
bubbles in the flow.

ATEX Advantage: Many ultrasonic atex flow meters are "clamp-on" designs. Since
the sensors are mounted on the exterior of the pipe, there is no risk of fluid
leakage or direct contact with hazardous media, simplifying the safety assessment
for the installation.

| Vortex Flow Meters

Vortex meters operate on the Karman Vortex Street principle. As fluid flows past a
bluff body (a shedder bar), vortices are shed alternately on each side.

Principle: The frequency of vortex shedding is directly proportional to the velocity
of the fluid ($f = St \cdot v/ d$).

Application: These are robust instruments commonly used for measuring steam,
gases, and low-viscosity liquids. In ATEX environments, their durability and lack of
moving parts make them a preferred choice for high-temperature applications.

| Coriolis Mass Flow Meters

Coriolis meters measure mass flow rather than volume. They consist of vibrating
tubes; as fluid passes through, the Coriolis force causes the tubes to twist.

Principle: The degree of twist is measured by sensors and is directly proportional to
the mass flow rate.
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Application: These provide the highest accuracy and can measure density and
temperature simultaneously. They are frequently used in the oil and gas industry
for custody transfer in Zone 1 and Zone 2 areas.

| ATEX Certification and Hazardous Area Zonation

To safely deploy atex flow meters, one must match the equipment's protection
level with the specific hazardous zone of the installation site. The ATEX directive
categorizes environments based on the frequency and duration of the presence of
an explosive atmosphere.

| Zone Classifications

1. Zone 0 / Zone 20: An area in which an explosive atmosphere (gas/dust) is
present continuously or for long periods. Instruments here must meet the highest
safety standards (Category 1 equipment).

2. Zone 1/ Zone 21: An area in which an explosive atmosphere is likely to occur in
normal operation occasionally. This requires Category 2 equipment.

3. Zone 2 / Zone 22: An area in which an explosive atmosphere is not likely to
occur in normal operation but, if it does, will persist for a short period only.
Category 3 equipment is sufficient here.

| Protection Methods for Flow Meters

Manufacturers use several engineering strategies to ensure atex flow meters do
not ignite the surrounding atmosphere:

Intrinsic Safety (Ex ia/ib): Limits the electrical and thermal energy within the circuit
to levels that cannot ignite the explosive mixture, even under fault conditions. This
is common for low-power sensors.

Flameproof Enclosure (Ex d): The meter is housed in an enclosure capable of
withstanding an internal explosion and preventing the flame from reaching the
external atmosphere.
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Increased Safety (Ex e): Employs measures to prevent the possibility of excessive
temperatures and the occurrence of sparks or arcs inside and outside the
equipment.

| Key Evaluation Criteria for Selection

When evaluating atex flow meters for a B2B project, technical specifications must
go beyond simple flow rates. Consider the following criteria to ensure long-term
reliability and compliance:

| Fluid Properties

Conductivity: Required for electromagnetic meters (typically > 5 puS/cm).

Viscosity: High-viscosity fluids may require Coriolis or positive displacement
meters.

Corrosivity: Ensure the wetted parts (e.g., SS316L, Hastelloy, PTFE lining) are
compatible with the chemical makeup of the process fluid.

| Process Conditions

Pressure and Temperature: Standard industrial flow meters often operate up to 40
bar and 150°C, but specialized ATEX models can handle much higher extremes.
Always verify the temperature class (T1-T6) of the meter to ensure the surface
temperature does not exceed the ignition temperature of the gas present.

Flow Range (Turndown Ratio): Define the minimum and maximum expected flow
rates. A meter with a 10:1 turndown ratio can accurately measure from 10% to
100% of its full-scale range.

| Output and Communication

In modern industrial automation, the flow meter must communicate with a PLC or
DCS. Common options include:
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4-20 mA HART: The industry standard for transmitting flow data while allowing for
remote configuration.

Modbus RS485 / Profibus: Digital protocols that provide more detailed diagnostic
data, though they require specific ATEX-certified barriers or isolators.

Installation and Maintenance Guidelines for
Hazardous Zones

Correct installation is as critical as the certification of the device itself. Failure to
follow ATEX installation protocols can void the safety rating of the entire system.

| Grounding and Bonding

Equipotential bonding is mandatory in hazardous areas. The flow meter body must
be securely grounded to the piping system to prevent the buildup of static
electricity, which could lead to a spark. If the piping is non-conductive (e.qg.,
plastic), grounding rings must be used for electromagnetic meters.

| Cable Glands and Wiring

Only ATEX-certified cable glands should be used to maintain the integrity of the
enclosure. The type of gland must match the protection method (e.g., Ex d glands
for flameproof housings). Furthermore, intrinsically safe (IS) wiring must be kept
physically separate from non-IS wiring to prevent induction or accidental contact.

| Straight Pipe Requirements

To ensure an accurate velocity profile, most atex flow meters require a specific
length of straight pipe upstream and downstream of the sensor. A common rule of
thumb is 10D (ten times the pipe diameter) upstream and 5D downstream, though
this varies by technology.
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| Limitations and Operational Constraints

While atex flow meters are highly engineered, they are not universal solutions.
Users must be aware of certain limitations:

Cost: ATEX-certified instruments are significantly more expensive than standard
industrial versions due to the specialized housing, testing, and certification
overhead.

Calibration Complexity: Calibrating a meter that is installed in a Zone 0 or Zone 1
area can be difficult. Often, the meter must be removed and taken to a safe zone,
or "hot work" permits must be obtained for on-site testing.

Power Constraints: Intrinsically safe meters are limited in the amount of power
they can draw. This may limit the brightness of local displays or the speed of
digital processing compared to non-certified versions.

| Practical Selection Table
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Technology Fluid Type

Electromagnetic Conductive

Liquids
Ultrasonic Clean/Dirty
Liquids
Vortex Gas, Steam,
Liquid
Coriolis Liquids, Slurries
Thermal Mass Dry Gases

| FAQs

Typical

Accuracy

*0.5%

+1.0%

+1.0%

+0.1%

+1.5%

ATEX

Protection

Ex d, Ex ia

Ex d, Ex m

Ex d, Ex ia

Ex d, Ex ia

Ex d, Ex nA

Q: Can | use a standard flow meter in a Zone 2 area?

Atex Flow Meters

Best Use Case

Water
treatment,
Chemical
dosing

Non-intrusive
monitoring,
Retrofitting

Steam
consumption,
High-temp gas

Custody
transfer,
Precision
blending

Flare gas,
Compressed air
monitoring

No. Even in Zone 2, where the risk is lower, the equipment must be Category 3
certified to ensure it does not spark during a foreseeable malfunction.

Q: What is the difference between ATEX and IECEx?

ATEX is a mandatory legal requirement for the European Union. IECEX is an
international certification scheme. Many atex flow meters carry both certifications

to facilitate global deployment.

Q: Do ultrasonic clamp-on meters need ATEX certification?

Yes, if the electronics or the transducers are located within a designated
hazardous zone, they must be certified, even though they do not touch the fluid.

Q: How often should atex flow meters be inspected?
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In accordance with EN 60079-17, periodic inspections should be carried out at least
every three years. However, harsh chemical environments may require more
frequent visual checks for corrosion or seal integrity.

| Conclusion

Selecting and implementing atex flow meters requires a rigorous approach to both
fluid dynamics and explosion protection standards. By understanding the
measurement principles—whether electromagnetic, ultrasonic, or Coriolis—and
matching them to the appropriate ATEX zone and protection method, engineers
can ensure both process efficiency and site safety.

When designing a complete monitoring system, it is often necessary to pair flow
data with accurate level measurements. For more information on industrial
instrumentation and to explore our full range of measurement solutions, please
visit our Main Page. Ensuring that every component of your process loop meets the
necessary safety certifications is the only way to maintain a secure and compliant
industrial operation.
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