KAIFIL | REFERENCE GUIDE

Bar Strainers

A practical guide to bar strainers, covering the reader intent, the relationship to
bar strainers, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.

=

] l\\\\\‘\\

[
i "._

.
o~
S

. ' \)
/ (s
Wy

wirefilters.com
Main topic: Strainers & Baskets
https://www.kaifil.com/products/strainers-baskets/
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In industrial fluid processing, the integrity of downstream equipment often depends
on the efficiency of primary filtration stages. Bar strainers serve as the first line of
defense in many heavy-duty piping systems, designhed to capture large solids and
debris that could otherwise damage pumps, valves, and sensitive instrumentation.
Unlike fine mesh filters that target microscopic particles, bar strainers are
engineered for structural robustness and high-flow capacity, making them
essential components in sectors ranging from municipal water treatment to
chemical processing.

Selecting the appropriate filtration solution requires a deep understanding of the
mechanical stresses, chemical environments, and flow dynamics of the specific
application. As a specialized manufacturer, Kaifil provides a range of Strainers &
Baskets designed to meet these rigorous industrial standards, ensuring that
systems remain operational with minimal downtime and maximum protection.

The Function and Importance of Bar Strainers in
Fluid Handling

Bar strainers are primarily utilized for coarse filtration. Their design typically
consists of parallel metal bars or heavy-duty wedge wires arranged to create
specific slot openings. This configuration allows for the passage of fluids while
mechanically blocking larger contaminants such as rocks, wood chips, plastic
debris, or large scale from industrial pipes.

In many industrial layouts, bar strainers are installed at the suction side of pumps.
This placement is critical because even a small piece of metal or a large stone can
cause catastrophic impeller failure or seal damage. By integrating bar strainers
into the initial stage of a filtration sequence, engineers can significantly extend the
service life of more expensive, finer filtration media located further downstream.
The primary goal is not necessarily to achieve high-purity fluid, but to ensure the
physical safety and operational continuity of the entire mechanical system.
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Engineering Considerations: Material Selection and
Durability

The choice of material is perhaps the most critical factor in the design of bar
strainers. Because these components are often exposed to high-velocity flows and
potentially corrosive media, the material must offer both mechanical strength and
chemical resistance.

| Stainless Steel 304 and 316L

Stainless steel is the industry standard for bar strainers due to its excellent
durability. Type 304 stainless steel is commonly used for general industrial
applications where moisture is present but extreme corrosion is not a primary
concern. However, for applications involving saltwater, acids, or pharmaceutical
processing, Type 316L stainless steel is preferred. The "L" denotes low carbon
content, which improves weldability and reduces the risk of intergranular corrosion
in the heat-affected zones of the bars.

| Structural Integrity under Pressure

In high-pressure systems, the bars must be able to withstand the force exerted by
the fluid flow, especially when the strainer becomes partially clogged. If the bars
are too thin or the spacing is too wide without proper reinforcement, the pressure
differential (AP) can cause the bars to deform or "bridge," allowing contaminants to
bypass the filter. Engineering bar strainers involves calculating the maximum
allowable pressure drop and ensuring the structural supports can handle at least
1.5 to 2 times the expected operating pressure.

| Design Parameters: Bar Spacing and Open Area

The performance of bar strainers is defined by two main geometric factors: the
spacing between the bars (slot size) and the total open area. Engineers must
balance these two factors to optimize filtration without compromising flow rates.
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| Calculating Slot Size

The slot size is determined by the smallest particle that must be removed to
protect downstream equipment. For example, if a pump can safely pass solids up
to 5mm, the bar spacing should be set at approximately 3mm to 4mm to provide a
safety margin. In many heavy-duty industrial applications, bar strainers are
designed with openings ranging from 1mm to several centimeters, depending on
the debris profile of the source fluid.

| The Open Area Ratio

The "Open Area" refers to the total area of the slots relative to the cross-sectional
area of the inlet pipe. A common engineering rule of thumb is to maintain an open
area ratio of at least 6:1 or 8:1. A higher open area ratio results in a lower initial
pressure drop across the strainer. If the open area is too small, the fluid velocity
through the slots increases, which can lead to accelerated wear on the bars
(erosion) and a higher likelihood of particles being forced through the openings.

Comparative Analysis: Bar Strainers vs. Perforated
Plate Baskets

While both bar strainers and perforated plate baskets fall under the category of
Strainers & Baskets, they serve different technical needs. Understanding these
differences is key to making an informed purchasing decision.

1. Clogging Resistance: Bar strainers, particularly those utilizing wedge wire or
V-shaped bars, are less prone to "blinding" or clogging than perforated plates. The
two-point contact design of the bars ensures that if a particle passes the leading
edge of the slot, it will continue through without getting stuck.

2. Cleaning Efficiency: Because of the linear nature of the openings, bar strainers
are significantly easier to clean. In many automated systems, a mechanical
scraper can move along the length of the bars to remove accumulated debris
without stopping the flow. Perforated plates, with their circular holes, often require
high-pressure backwashing or manual scrubbing to clear trapped particles.
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3. Flow Characteristics: Bar strainers generally offer a more streamlined flow path.
This reduces turbulence, which is particularly important in hydraulic systems
where aeration or cavitation must be avoided.

| Selection Criteria for Industrial Applications

When specifying bar strainers for a project, procurement teams and engineers
should confirm several variables to ensure the component is fit for purpose. These
criteria go beyond simple dimensions and touch on the total cost of ownership and
operational reliability.

Fluid Viscosity: High-viscosity fluids require wider bar spacing or a much larger
total surface area to prevent excessive pressure buildup. If the fluid is
non-Newtonian or tends to thicken, the bar profile should be designed to minimize
drag.

Temperature Extremes: Thermal expansion must be accounted for in the housing
and the bar assembly. In high-temperature chemical processing, the bars must be
securely anchored but allowed enough clearance to expand without warping the
strainer frame.

Chemical Compatibility: Beyond the base metal, any gaskets, seals, or coatings
used in the bar strainer assembly must be compatible with the process fluid. For
instance, EPDM or Viton seals might be required depending on the presence of oils
or solvents.

Flow Rate (GPM/m3/h): The strainer must be sized to handle the peak flow rate of
the system. Undersized strainers lead to frequent cleaning cycles and energy loss
due to high pressure drops.

| Maintenance and Operational Longevity

Even the most robust bar strainers require a maintenance strategy to ensure
long-term performance. The primary indicator for maintenance is the differential
pressure. By installing pressure gauges upstream and downstream of the strainer,
operators can monitor the AP. A significant increase in this value indicates that the
bars are obstructed and require cleaning.
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| Cleaning Protocols

In manual systems, the strainer basket or bar assembly is removed, and debris is
cleared. In more advanced industrial settings, self-cleaning bar strainers are
utilized. These systems use internal brushes or scrapers to clear the bars
automatically based on a timer or a pressure switch. This is particularly beneficial
in continuous process industries like paper mills or wastewater treatment plants
where shutting down the line for manual cleaning is not economically viable.

| Wear and Erosion Monitoring

Over time, high-velocity fluids containing abrasive particles (like sand or metal grit)
can erode the edges of the bars. This erosion increases the slot size, reducing the
filtration efficiency. Regular inspections should include measuring the slot widths
with feeler gauges to ensure they remain within the specified tolerances. If the
bars show signs of significant thinning or pitting, the component should be
replaced to prevent structural failure.

Customization and OEM Solutions for Specialized
Filtration

Standard off-the-shelf strainers often fail to meet the specific spatial or
performance requirements of complex industrial plants. This is where customized
engineering becomes a necessity. Kaifil specializes in providing OEM filtration
solutions, allowing engineers to specify every aspect of the bar strainer design.

Customization options typically include:

Tailored Dimensions: Adjusting the height, diameter, and flange connections to fit
into existing piping footprints without requiring extensive modifications.

Variable Bar Profiles: Choosing between round bars, rectangular bars, or
specialized wedge wire profiles to optimize for specific types of debris.

Reinforced Structures: Adding internal bracing or thicker end-plates for
applications involving extreme pressure surges or heavy mechanical loads.
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Surface Treatments: Options such as electropolishing for food-grade applications
or specialized coatings for increased acid resistance.

By working closely with a manufacturer that understands these technical nuances,
purchasing teams can ensure they receive a product that balances initial cost with
long-term durability.

| Conclusion

Bar strainers are a fundamental component of industrial fluid management,
providing essential protection for high-value equipment. By focusing on material
guality, precise bar spacing, and appropriate open area ratios, engineers can
design systems that are both efficient and resilient. Whether used in water
treatment, chemical processing, or hydraulic systems, the right bar strainer
configuration reduces maintenance costs and prevents unplanned downtime. For
those seeking reliable, high-performance filtration components, exploring the
options within Strainers & Baskets is the first step toward optimizing industrial
process integrity.
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