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Filter Bag Pack

A practical guide to filter bag pack, covering the reader intent, the relationship to
filter bag pack, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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In the landscape of industrial filtration, the efficiency of a system is often dictated
by the precision and durability of its internal components. A filter bag pack,
particularly when constructed from high-grade stainless steel wire mesh, serves as
a critical barrier against contaminants in demanding environments. For engineers
and procurement specialists, understanding the technical nuances of these
components is essential for optimizing throughput, ensuring product purity, and
minimizing downtime. This guide explores the engineering fundamentals, material
science, and selection criteria for filter bag packs and associated Filter Discs &
Packs within industrial applications.

| The Engineering Fundamentals of Filter Bag Packs

At its core, a filter bag pack is an assembly designed to provide a high surface area
for filtration while maintaining structural integrity under pressure. While the term
"bag" often implies flexible fabric, in heavy industrial contexts—such as chemical
processing or polymer extrusion—these "packs" frequently utilize multi-layered
stainless steel wire mesh. The transition from synthetic fibers to metal mesh is
driven by the need for thermal stability and chemical resistance.

Industrial filtration requires a balance between three primary factors: filtration
accuracy (micron rating), flow capacity (permeability), and mechanical strength. A
well-designed filter bag pack achieves this by layering different mesh
specifications. A fine inner layer provides the primary filtration, while coarser outer
layers provide the necessary support to prevent the fine mesh from collapsing or
deforming under the differential pressure (Delta P) of the system.

| Material Selection: Why Stainless Steel Dominates

Material science is the foundation of reliable filtration. In most B2B industrial
sectors, the choice of material for a filter bag pack is restricted to alloys that can
withstand corrosive fluids and high operating temperatures. Kaifil specializes in
utilizing specific grades of stainless steel to meet these demands:

Kaifil Reference Guide 2



KAIFIL REFERENCE GUIDE Filter Bag Pack

| Stainless Steel 304

This is the most common grade used in industrial filtration. It offers excellent
corrosion resistance to a wide range of chemicals and industrial solvents. It is
suitable for applications where the environment is not excessively acidic or saline.

| Stainless Steel 316L

For more aggressive environments, such as pharmaceutical manufacturing or
marine-grade chemical processing, 316L is the preferred choice. The addition of
molybdenum enhances its resistance to pitting and crevice corrosion, particularly
in chloride-rich environments. The "L" denotes low carbon content, which is crucial
for preventing carbide precipitation during welding processes, ensuring the
integrity of the filter bag pack’s joints.

| Specialty Alloys

In extreme cases involving high-temperature oxidation or highly acidic media,
alloys like Inconel or Monel may be used. However, for the vast majority of food,
beverage, and hydraulic applications, SS304 and SS316L provide the most
cost-effective balance of performance and longevity.

| Technical Specifications of Filter Discs & Packs
When evaluating Filter Discs & Packs, engineers must look beyond simple

dimensions. The performance of a filter bag pack is heavily influenced by the
weave pattern of the wire mesh used in its construction.

| Plain Weave vs. Dutch Weave

Plain Weave: This is the simplest weave where each warp wire crosses over and
under each shute wire. It provides high flow rates and is easy to clean, making it
ideal for coarse filtration.
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Dutch Weave: This pattern uses a larger diameter warp wire and a smaller
diameter shute wire. The result is a dense, high-strength mesh with very fine
openings. Plain Dutch Weave (PDW) and Twilled Dutch Weave (TDW) are
frequently used in the primary filtration layers of a filter bag pack to achieve
precise micron ratings while maintaining the ability to withstand high pressure.

| Micron Rating and Efficiency

Filtration efficiency is typically defined by the micron rating, which can be
"nominal"” or "absolute." A nominal rating refers to the ability of the filter to retain
a certain percentage of particles of a specific size, whereas an absolute rating
indicates that no particles larger than the specified size will pass through. For
precision industrial applications, absolute ratings are generally required to ensure
consistent product quality.

| Customization and OEM Capabilities

No two industrial processes are identical, which is why customization is a hallmark
of professional filtration manufacturing. A standard filter bag pack may not suffice
for a system with unique flow dynamics or housing constraints. Kaifil provides
extensive OEM capabilities to tailor filtration components to specific operational
requirements.

| Multi-Layer Configurations

To optimize performance, multiple layers of mesh are often sintered or
spot-welded together. A typical configuration might include:

1. A Filtration Layer: The fine mesh that determines the micron rating.

2. A Drainage Layer: A medium-coarse mesh that facilitates the flow of filtrate
away from the filtration layer.

3. A Support Layer: A heavy-duty mesh or perforated metal plate that provides the
structural backbone for the entire pack.
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| Edge Treatment and Framing

To prevent bypassing—where fluid escapes around the edges of the filter—the
perimeter of the filter bag pack must be securely sealed. Common methods
include:

Spot Welding: Ideal for multi-layer packs where a permanent bond is required
without adding significant bulk.

Aluminum or Stainless Steel Binding: A metal rim is crimped around the edge of
the disc or pack, providing a smooth, rigid surface for gaskets or mechanical seals.

Rubber or Synthetic Gaskets: For liquid filtration where a hermetic seal is required
against a housing flange.

| Application Scenarios in Modern Industry

The versatility of the filter bag pack allows it to be utilized across a broad spectrum
of industries. Understanding these applications helps in selecting the right
configuration for specific process needs.

| Polymer and Plastic Extrusion

In the production of plastics, molten polymer is forced through a series of filters to
remove gels and impurities. These packs must withstand extremely high pressures
and temperatures. Stainless steel mesh packs are essential here, as they do not
degrade or shed fibers into the melt.

| Chemical and Petrochemical Processing
Corrosive fluids and high-velocity flows are common in chemical plants. Filter bag
packs are used to protect sensitive downstream equipment, such as pumps and

valves, from particulate damage. The use of 316L stainless steel ensures that the
filter itself does not become a source of contamination due to corrosion.
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| Food and Beverage Filtration

Hygiene is paramount in food processing. Stainless steel filter components are
preferred because they are easy to sterilize and do not impart odors or flavors to
the product. They are commonly used in the filtration of edible oils, syrups, and
beverages where high-volume throughput is required.

| Hydraulic and Lubrication Systems

Precision hydraulic systems require clean oil to prevent wear on components. Filter
bag packs within these systems capture metal shavings and environmental dust,
extending the life of the machinery and reducing maintenance costs.

Performance Evaluation: Flow Rates and Pressure
Management

One of the most common challenges in industrial filtration is managing the
pressure drop across the filter. As a filter bag pack captures contaminants, the
available flow area decreases, leading to an increase in differential pressure. If this
pressure exceeds the structural limits of the filter, the mesh may rupture, leading
to "breakthrough" where contaminants bypass the filter entirely.

| Calculating Delta P

Engineers must calculate the initial pressure drop to ensure the pump or
gravity-fed system has sufficient head to maintain the required flow rate. Factors
influencing this include:

Fluid viscosity
Flow velocity
Mesh density and weave type

Total surface area of the filter pack
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By increasing the surface area—often through pleating or using larger diameter
packs—the velocity through the mesh is reduced, which lowers the initial pressure
drop and extends the time between cleaning or replacement cycles.

| Maintenance, Cleaning, and Replacement Cycles

Unlike disposable synthetic filters, stainless steel filter bag packs are often
cleanable and reusable, which significantly reduces the total cost of ownership
(TCO) over the life of the equipment.

| Cleaning Methods

Backwashing: Reversing the flow of fluid through the filter to dislodge particles
trapped on the surface.

Ultrasonic Cleaning: Using high-frequency sound waves in a cleaning solvent to
remove fine particles embedded deep within the Dutch weave mesh.

Chemical Cleaning: Using acids or alkalis to dissolve organic or inorganic deposits,
provided the chemical is compatible with the stainless steel grade.

Burn-off (Pyrolysis): For polymer applications, heating the filter in a vacuum oven
to carbonize and remove plastic residues.

| Determining Replacement

While cleanable, metal filters eventually reach a point where they can no longer be
restored to their original permeability. This is often due to "blinding," where
particles become permanently wedged in the mesh pores, or mechanical fatigue
from repeated pressure cycling. A consistent monitoring of the "clean" pressure
drop after each cleaning cycle will indicate when a filter bag pack has reached the
end of its functional life.
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| Selecting the Right Partner for Filtration Solutions

Choosing a filter bag pack involves more than just matching a part number. It
requires a deep understanding of the fluid dynamics and chemical interactions
within a specific process. When sourcing Filter Discs & Packs, it is vital to work with
a manufacturer that understands engineering constraints and can provide
documented material certifications.

Kaifil's approach to industrial filtration is rooted in technical expertise and a
commitment to quality. By focusing on precision manufacturing and customized
designs, Kaifil ensures that every filter component—from the simplest single-layer
disc to the most complex multi-layer filter bag pack—delivers dependable
performance in demanding industrial environments.

Before finalizing a purchase, engineers should confirm the following with their
supplier:

1. Micron Rating Accuracy: Is the rating nominal or absolute?

2. Material Integrity: Can the manufacturer provide MTRs (Material Test Reports)
for the stainless steel used?

3. Pressure Limits: What is the maximum allowable differential pressure before
structural deformation occurs?

4. Chemical Compatibility: Is the alloy and any binding material compatible with
the process fluid at operating temperatures?

By addressing these technical considerations upfront, purchasing teams can avoid
costly filtration failures and ensure long-term operational efficiency.
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