Mesh Strainer Sizes

A practical guide to mesh strainer sizes, covering the reader intent, the
relationship to mesh strainer sizes, key evaluation criteria, common risks, and the

information the intended project audience should confirm before taking the next
step.
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In industrial filtration, selecting the appropriate mesh strainer sizes is a critical
engineering decision that directly impacts process efficiency, equipment longevity,
and product quality. A strainer is designed to remove unwanted solids from liquid
or gas streams, protecting sensitive downstream components such as pumps,
valves, and nozzles. However, the effectiveness of this protection depends entirely
on the technical specifications of the filtration media, specifically the relationship
between mesh count, micron rating, and open area.

For engineers and procurement professionals, understanding these technical
nuances is essential to avoid common pitfalls such as excessive pressure drops or
insufficient particulate retention. This guide provides a technical overview of how
mesh sizes are calculated, their relationship to micron ratings, and the engineering
factors that should dictate selection in demanding industrial environments.

| Understanding the Technical Definition of Mesh

The term "mesh" refers to the number of openings per linear inch of the wire cloth,
measured from the center of one wire to the center of the wire one inch away. For
example, a 20-mesh screen has 20 openings per linear inch in both directions.
While this provides a basic measurement of the weave density, it does not tell the
whole story regarding filtration performance.

To accurately evaluate mesh strainer sizes, one must also consider the wire
diameter. As the wire diameter increases for a given mesh count, the size of the
opening (aperture) decreases. Conversely, using a thinner wire increases the
opening size and the total open area. Therefore, two strainers with the same mesh
count can have different filtration capabilities and flow characteristics depending
on the gauge of the wire used in the weave.

In high-pressure industrial applications, such as hydraulic systems or chemical
processing, thicker wires are often required to withstand mechanical stress, even if
it reduces the total open area. Engineers must balance the physical strength of the
mesh with the required filtration precision.
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| Mesh to Micron Conversion: A Practical Reference

While "mesh" is a common industry term, many technical specifications are written
in microns (micrometers). A micron is one-millionth of a meter (0.001 mm).
Because mesh count and micron rating are inversely proportional—higher mesh
counts result in smaller micron ratings—it is vital to use accurate conversion data
during the design phase.

Below is a general reference for common industrial mesh strainer sizes and their
approximate micron equivalents:

20 Mesh: ~840 Microns (Coarse filtration, often used for pump suction protection)

40 Mesh: ~420 Microns (Standard industrial straining for cooling water and process
fluids)

60 Mesh: ~250 Microns (Medium filtration for protecting fine nozzles)

80 Mesh: ~177 Microns (Fine straining for chemical and pharmaceutical
intermediates)

100 Mesh: ~149 Microns (Fine filtration for fuel and lubrication systems)
200 Mesh: ~74 Microns (Very fine filtration, often requiring reinforced backing)
400 Mesh: ~37 Microns (Ultra-fine filtration for high-purity applications)

It is important to note that these values are approximate. The exact micron rating
depends on the specific wire diameter chosen for the application. When sourcing

components from a professional manufacturer like Kaifil, engineers should verify

the exact aperture size to ensure it aligns with the particle size distribution of the
contaminants they intend to remove.

| The Role of Open Area in Filtration Efficiency

The percentage of open area is a critical metric for determining the flow capacity
and pressure drop across a strainer. Open area is the ratio of the total area of the
holes to the total area of the mesh. It is calculated using the formula:
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Percentage of Open Area = (Aperture size / (Aperture size + Wire Diameter))? x
100

A higher percentage of open area generally results in a lower initial pressure drop
(Delta P) and longer service intervals before cleaning is required. However, high
open area often comes at the expense of structural integrity. In applications
involving high-viscosity fluids or high-velocity flows, a mesh with a lower open area
but thicker wire may be necessary to prevent the mesh from deforming or
"bursting" under pressure.

For custom industrial solutions, manufacturers can adjust the weave pattern—such
as using a plain weave, twilled weave, or Dutch weave—to optimize the balance
between filtration fineness, mechanical strength, and flow capacity. For more
information on custom engineering options, you can visit the Main Page of the
manufacturer’s site to review product options and application support.

| Engineering Considerations for Mesh Selection

Selecting the correct mesh strainer sizes involves more than just matching a
micron rating. Technical professionals must evaluate several variables to ensure
the filtration system performs reliably over its intended lifecycle.

| 1. Particle Characteristics

Are the contaminants hard, abrasive solids or soft, deformable gels? Hard particles
are easily trapped by the mesh surface, while soft particles can sometimes be
forced through the openings under high pressure. If the contaminants are
needle-like or irregular in shape, a finer mesh or a multi-layered sintered mesh
structure may be required to prevent "bypass."
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| 2. Flow Rate and Velocity

High flow velocities increase the force exerted on the mesh. If the velocity is too
high for the chosen mesh size, it can lead to premature clogging or mechanical
failure. Engineers typically aim for a clean pressure drop of less than 2 PSI (0.14
bar) in most liquid systems. If the initial pressure drop is higher, it may be
necessary to increase the size of the strainer housing or select a mesh with a
larger open area.

| 3. Fluid Viscosity

Viscous fluids, such as heavy oils or resins, require larger mesh openings to
maintain flow. As viscosity increases, the resistance to flow through the mesh also
increases. In these cases, a coarser mesh is often used for primary filtration,
followed by finer stages if necessary, to prevent the system from reaching its
maximum differential pressure too quickly.

|4. Chemical Compatibility and Temperature

In industries like chemical processing or food and beverage, the material of the
mesh is as important as its size. Stainless steel (304 or 316L) is the industry
standard due to its corrosion resistance and ability to withstand high temperatures.
316L stainless steel, in particular, offers superior resistance to pitting and crevice
corrosion in chloride-rich environments.

| Common Risks of Improper Mesh Sizing

Choosing the wrong mesh size can lead to significant operational issues. If the
mesh is too coarse, larger particles will pass through the system, potentially
damaging downstream equipment like high-pressure pumps or clogging fine spray
nozzles. This leads to increased maintenance costs and unplanned downtime.
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Conversely, if the mesh is too fine, the strainer will clog rapidly. This results in
frequent cleaning cycles, which can disrupt continuous processes. Furthermore, a
mesh that is too fine for the flow conditions will create a high differential pressure.
If this pressure exceeds the structural limits of the mesh, the screen may collapse,
releasing all trapped contaminants into the downstream flow—a catastrophic
failure for any filtration system.

To mitigate these risks, it is often recommended to use a "staged" filtration
approach. A coarse primary strainer (e.g., 20 or 40 mesh) can remove the bulk of
the solids, while a finer secondary filter cartridge or wire mesh filter provides the
final polish. This extends the life of the finer, more expensive media.

| Customization and OEM Filtration Solutions

In many industrial settings, standard off-the-shelf mesh strainer sizes do not meet
the specific requirements of a unique process. Customization allows for the
optimization of every aspect of the filter component, from the weave type and wire
diameter to the overall dimensions and structural reinforcement.

Professional manufacturers like Kaifil specialize in developing custom stainless
steel filtration solutions. This includes the production of wire mesh filters, filter
cartridges, and precision metal components tailored to specific industrial needs.
Whether it is a custom-shaped basket strainer for a chemical reactor or a
reinforced cylindrical filter for a hydraulic system, OEM capabilities ensure that the
filtration component fits perfectly within the existing infrastructure while meeting
precise performance targets.

When working with a manufacturer, engineers should be prepared to provide the
following data:

The target particle size for removal.

The maximum allowable pressure drop.
Operating temperature and pressure.
Chemical composition of the process fluid.

Required flow rate (GPM or m3/h).
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| Maintenance and Replacement Cycles

Even the most precisely engineered mesh strainer requires regular maintenance.
The accumulation of debris on the mesh surface increases the differential
pressure. Most industrial systems are equipped with pressure gauges upstream
and downstream of the strainer to monitor this change.

Maintenance intervals depend on the contaminant load of the fluid. In "dirty"
systems, strainers may need cleaning daily, while in cleaner closed-loop systems,
they may only require attention during annual turnarounds. Stainless steel mesh is
advantageous here because it is cleanable and reusable. Methods such as
backwashing, ultrasonic cleaning, or chemical soaking can restore the mesh to its
original flow capacity, reducing the total cost of ownership compared to disposable
filter elements.

However, the mesh should be inspected for signs of wear, such as thinning wires,
broken weaves, or deformation. Once the structural integrity of the mesh is
compromised, the component must be replaced to prevent bypass or mechanical
failure.

| Conclusion

Selecting the right mesh strainer sizes is a foundational task in industrial
engineering that requires a deep understanding of fluid dynamics, material
science, and process requirements. By carefully considering mesh count, micron
ratings, and the physical properties of the process stream, technical teams can
ensure their filtration systems provide reliable protection and efficient
performance.

For those seeking high-performance, durable filtration components, partnering
with a manufacturer that offers technical expertise and customization is vital. From
material selection to final production, professional filtration solutions help achieve
the balance of precision and durability required in today’s demanding industrial
environments. For further technical guidance or to explore specific product
configurations, engineers are encouraged to consult with filtration specialists who
can provide data-driven recommendations for their unique applications.



