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In industrial environments where flammable gases, mists, vapors, or combustible
dusts are present, safety is the primary engineering constraint. An atex flow meter
is a specialized instrument designed and certified to operate safely in these
explosive atmospheres. The term "ATEX" is derived from the French Appareils
destinés a étre utilisés en ATMospheéres EXplosibles and refers to the European
Union directives (ATEX 114 for equipment manufacturers and ATEX 153 for
workplace safety) that govern equipment used in hazardous locations.

Selecting the correct flow measurement technology for a hazardous area requires
a deep understanding of both the fluid dynamics involved and the specific
protection methods required to prevent ignition. Whether in oil and gas refineries,
chemical processing plants, or wastewater treatment facilities, these instruments
must ensure that electrical energy or surface temperatures do not trigger a
catastrophic event.

| Core Measurement Principles for Hazardous Areas

Before selecting an atex flow meter, it is essential to understand the underlying
physical principles of different measurement technologies. Each method has
specific advantages depending on the media properties and the required ATEX
protection level.

|Electromagnetic Flow Meters (Magmeters)

Electromagnetic flow meters operate based on Faraday’s Law of Electromagnetic
Induction. When a conductive liquid flows through a magnetic field, it generates a
voltage proportional to its velocity. In an ATEX-certified magmeter, the coils and
electrodes are designed to limit energy discharge.

Best for: Conductive liquids, slurries, and corrosive chemicals.

ATEX Consideration: Often utilizes "Intrinsic Safety" (Ex i) for the electrodes and
"Increased Safety" (Ex e) or "Flameproof" (Ex d) for the transmitter housing.
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| Ultrasonic Flow Meters

Ultrasonic meters use sound waves to determine flow velocity. The most common
type in hazardous areas is the transit-time meter, which measures the difference in
time it takes for an ultrasonic pulse to travel upstream versus downstream.

Best for: Clean liquids and gases. Clamp-on versions are ideal for hazardous areas
because they do not require cutting into the pipe, maintaining the integrity of the
pressure vessel.

ATEX Consideration: Transducers must be encapsulated or intrinsically safe to
prevent sparking in the event of a component failure.

| Vortex Flow Meters

Vortex meters rely on the Karman Vortex Street principle. As fluid passes a
shedder bar, vortices are created. The frequency of these vortices is directly
proportional to the flow velocity.

Best for: Steam, high-temperature gases, and low-viscosity liquids.

ATEX Consideration: Because these meters are often used in high-temperature
applications, the ATEX rating must account for the maximum surface temperature
(T-Class) of the instrument.

| Thermal Mass Flow Meters

These meters measure the heat dissipation from a heated sensor placed in the
flow stream. The rate of heat loss is proportional to the mass flow of the gas.

Best for: Gas flow measurement, including biogas and natural gas.

ATEX Consideration: Since the sensor is intentionally heated, strict temperature
monitoring and current-limiting circuits are mandatory to stay within the T-Class
limits of the hazardous zone.
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| ATEX Zoning and Protection Methods

To specify an atex flow meter correctly, engineers must identify the specific zone
where the instrument will be installed. ATEX zones are categorized based on the
frequency and duration of the explosive atmosphere.

1. Zone 0/ 20: An area in which an explosive atmosphere is present continuously
or for long periods (e.g., inside a fuel tank). Equipment here usually requires "Ex
ia" (Intrinsic Safety) protection.

2. Zone 1/ 21: An area in which an explosive atmosphere is likely to occur in
normal operation (e.g., near loading docks). Equipment often uses "Ex d"
(Flameproof) or "Ex ib" protection.

3. Zone 2 / 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. "Ex n"
(Non-sparking) or "Ex ec" protection is common here.

| Common Protection Types

Ex d (Flameproof): The enclosure is strong enough to contain an internal explosion
and prevent it from igniting the surrounding atmosphere.

Ex i (Intrinsic Safety): The electrical energy in the circuit is limited to a level below
that which can cause ignition by either sparking or heating.

Ex e (Increased Safety): Additional measures are applied to prevent the possibility
of excessive temperatures and the occurrence of arcs or sparks.

| Technical Selection Criteria

When evaluating an atex flow meter, the following technical parameters must be
confirmed to ensure both accuracy and safety compliance:

Media Compatibility: Ensure the wetted materials (e.g., 316L Stainless Steel,
Hastelloy, PTFE lining) are resistant to the process fluid. Chemical compatibility is
critical to prevent leaks that could create a hazardous atmosphere.
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Temperature Class (T-Class): The maximum surface temperature of the device
must be lower than the ignition temperature of the gas or dust present. T-Classes
range from T1 (450°C) to T6 (850°C).

Pressure Rating: The meter must withstand the maximum operating and design
pressure of the system, typically measured in bar or PSI.

Turn-down Ratio: This defines the range over which the meter can measure
accurately (e.g., 10:1 or 100:1).

Output Signals: Most industrial applications require 4-20mA with HART, Modbus
RS485, or Foundation Fieldbus. In ATEX applications, these signals often require
Zener barriers or galvanic isolators.

| Practical Selection Table

Technology Typical Fluid Type ATEX Primary
Accuracy Suitability Advantage
Electromagnetic +0.5% Conductive Zone 0, 1, 2 No pressure
Liquids drop; handles
solids
Ultrasonic +1.0% Clean Zone 1, 2 Non-intrusive
Liquids/Gases (clamp-on)
Vortex +1.0% Steam/Gas/Liquid Zone 1, 2 High
temp/pressure
resistance
Thermal Mass 150 Gases Zone 1, 2 Direct mass
flow
measurement
Coriolis +0.1% Most Fluids Zone 0,1, 2 Highest
accuracy; mass
& density
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| Installation and Safety Compliance

Proper installation of an atex flow meter is as important as the certification of the
device itself. Failure to follow installation guidelines can void the ATEX rating and
create significant risks.

| Grounding and Bonding

In hazardous areas, electrostatic discharge is a major ignition risk. The flow meter
must be properly grounded to the piping system. If using non-conductive pipes or
liners (like PTFE), grounding rings are often required to ensure the fluid and the
meter are at the same potential.

| Cabling and Glands

Only ATEX-certified cable glands should be used. These glands provide a seal
around the cable to prevent gas migration through the conduit or into the
instrument housing. For "Ex d" installations, flameproof glands are required; for "Ex
i", blue-colored cables and glands are standard to identify intrinsically safe circuits.

| Straight Pipe Requirements

Most flow meter technologies (especially Vortex and Turbine) require a specific
length of straight pipe upstream and downstream to ensure a stable flow profile.
Typically, this is 10 to 20 diameters (DN) upstream and 5 DN downstream. Failure
to provide this will result in measurement errors, regardless of the ATEX
certification.

| Limitations and Common Risks

While an atex flow meter provides necessary safety, it is not without limitations:

Cost: ATEX-certified instruments are significantly more expensive than standard
versions due to specialized housing, components, and testing.
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Maintenance Constraints: You cannot open a flameproof (Ex d) enclosure while the
circuit is live in a hazardous area. This makes troubleshooting more complex
compared to intrinsically safe (Ex i) equipment.

Certification Validity: Any modification to the device, such as drilling a hole in the
housing or replacing a screw with a non-original part, voids the ATEX certification.

Ambient Temperature: ATEX ratings are usually valid for a specific ambient
temperature range (e.qg., -20°C to +60°C). Operating outside this range can
compromise safety.

| Integration with Level Measurement Systems

In many process applications, flow measurement is used in conjunction with level
measurement to provide a complete picture of mass balance and inventory. For
instance, in a chemical storage tank, an atex flow meter measures the inflow and
outflow, while a radar level meter or ultrasonic level sensor provides the actual
volume inside the tank.

Professional manufacturers like Welk provide integrated solutions where level and
flow data are synchronized via a central control system. For engineers designing
these systems, reviewing the Main Page of a dedicated manufacturer can provide
insights into how different sensing technologies—such as radar, hydrostatic, and
ultrasonic—interact with flow instrumentation in hazardous zones.

|Frequent|y Asked Questions (FAQs)

Q: Can | use a standard flow meter in a Zone 2 area if | put it in a protective box?

No. The instrument itself must be certified. A non-certified meter can generate
internal sparks or heat that an external box might not contain, and the box itself
would need to meet ATEX standards for purging or pressurization (Ex p).

Q: What is the difference between ATEX and IECEx?

ATEX is a mandatory requirement for the European Union. IECEX is an international
certification system. Many manufacturers dual-certify their flow meters to meet
both standards, allowing for global deployment.
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Q: Does an atex flow meter require special calibration?

The ATEX certification relates to safety, not accuracy. However, because these
meters are often used in critical custody transfer or safety-instrumented systems
(SIS), they usually undergo more rigorous factory calibration than standard
commercial meters.

Q: How often should ATEX-certified meters be inspected?

Standard industrial practice (and often local regulations) suggests a visual
inspection every 12 to 24 months and a detailed inspection every 3 years to check
for corrosion, loose glands, or compromised seals.

| Conclusion

Specifying an atex flow meter is a critical task that balances process efficiency
with personnel safety. By understanding the measurement principles—from
electromagnetic induction to ultrasonic transit-time—and strictly adhering to ATEX
zoning requirements, engineers can ensure reliable performance in the most
demanding environments. Always consult the manufacturer's technical
documentation and ensure that the T-Class and Zone ratings of the instrument
align perfectly with the hazardous area classification of the site.
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