KAIFIL | REFERENCE GUIDE

Disc Filter Screen

A practical guide to disc filter screen, covering the reader intent, the relationship to
disc filter screen, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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Main topic: Filter Discs & Packs
https://www.kaifil.com/products/filter-discs-packs/
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In industrial filtration, the disc filter screen represents a fundamental component
used to achieve precise mechanical separation in liquid, gas, and polymer melt
applications. These components are engineered to withstand high pressures,
corrosive environments, and extreme temperatures while maintaining consistent
filtration accuracy. For engineers and procurement specialists, selecting the
correct disc filter screen involves a deep understanding of wire mesh metallurgy,
weave patterns, and structural configurations.

As a specialized manufacturer, Kaifil provides a broad range of custom stainless
steel filtration solutions. Understanding the technical nuances of these components
is essential for optimizing process efficiency and ensuring the longevity of
downstream equipment.

| Technical Fundamentals of Disc Filter Screens

A disc filter screen is typically manufactured from high-quality stainless steel wire
mesh, though other alloys may be used depending on the chemical environment.
The primary function of the disc is to remove solid contaminants from a fluid
stream. Unlike disposable synthetic filters, stainless steel discs offer superior
mechanical strength and the ability to be cleaned and reused, which significantly
lowers the total cost of ownership in industrial settings.

| Material Selection

The choice of material is the first critical decision in the engineering process. The
most common materials include:

AlS| 304 Stainless Steel: The standard choice for general industrial applications. It
offers good corrosion resistance and mechanical properties at a cost-effective
price point.

AISI 316/316L Stainless Steel: Contains molybdenum, which provides enhanced
resistance to pitting and crevice corrosion, particularly in chloride-rich
environments or acidic chemical processing.

High-Nickel Alloys: For extreme environments involving high-temperature
oxidation or highly aggressive chemicals, alloys like Monel or Inconel may be
specified.
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| Weave Patterns and Filtration Performance

The performance of a Filter Discs & Packs system is largely determined by the
weave of the wire mesh. Each weave pattern offers different characteristics
regarding flow rate, pressure drop, and particle retention.

| Plain Weave

The most common weave where each warp wire crosses alternately over and
under each shute wire. It provides a high percentage of open area, making it ideal
for applications requiring high flow rates with relatively low pressure drops.

| Twill Weave

In this pattern, each shute wire passes over and under two warp wires. This allows
for a heavier wire diameter to be used for a given mesh count, resulting in a
stronger mesh that can achieve finer filtration ratings than plain weave.

| Dutch Weave (Plain and Twilled)

Dutch weaves utilize a larger diameter warp wire and a smaller diameter shute
wire. This creates a dense, strong mesh with small, curved openings. Dutch weave
is the preferred choice for high-pressure applications, such as hydraulic systems
and polymer extrusion, where mechanical integrity and fine micron ratings (down
to 5-10 microns) are required.

| Single-Layer vs. Multi-Layer Filter Packs

While a single-layer disc filter screen may suffice for simple straining tasks, many
industrial processes require the complexity of multi-layer packs. These packs are
engineered to provide graduated filtration, which significantly increases the
dirt-holding capacity of the system.
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| The Layering Strategy
In a typical multi-layer configuration, the layers are arranged as follows:
1. Support Layer: A coarse mesh that provides structural rigidity to the pack.

2. Drainage Layer: Positioned between the support and filtration layers to facilitate
fluid flow and prevent the fine mesh from blinding against the support structure.

3. Filtration Layer: The primary mesh layer that determines the micron rating of
the pack.

4. Protective Layer: A coarse mesh on the upstream side to protect the fine
filtration layer from damage by large particles or high-velocity flow.

By combining these layers, engineers can create a robust filter that maintains its
shape under high differential pressure while providing precise particle separation.

| Engineering Considerations for Disc Design

When specifying a disc filter screen, several physical design elements must be
considered to ensure compatibility with the housing and the process requirements.

| Edging and Rimming

To prevent the edges of the wire mesh from fraying and to ensure a leak-proof seal
within the filter housing, discs are often finished with a rim. Common edging
materials include:

Aluminum: Lightweight and cost-effective, suitable for many general applications.

Stainless Steel: Provides the best chemical compatibility and strength, especially in
high-temperature environments.

Copper/Brass: Often used in specific extrusion applications where a softer metal
helps create a better seal against the machine surfaces.
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| Spot Welding

In multi-layer packs, spot welding is used to keep the layers aligned and prevent
shifting during installation or operation. The number and placement of welds must
be carefully calculated to ensure structural integrity without significantly reducing
the effective filtration area.

| Key Performance Metrics for Engineers

To evaluate whether a specific disc filter screen is appropriate for an application,
engineers must analyze several performance variables:

|Micron Rating (Absolute vs. Nominal)

Nominal Rating: An approximate value indicating the size of particles the mesh will
retain based on a specific percentage (e.g., 90%).

Absolute Rating: The diameter of the largest hard spherical particle that will pass
through the filter under specified test conditions. This is critical for high-precision
applications in the pharmaceutical and semiconductor industries.

| Pressure Drop (Delta P)

The difference in pressure between the upstream and downstream sides of the
filter. A high initial pressure drop indicates that the mesh may be too fine for the
required flow rate, leading to shortened service life and increased energy
consumption by pumps or extruders.

| Dirt Holding Capacity

This refers to the total mass of contaminants the filter can retain before the
pressure drop reaches a critical limit. Multi-layer packs generally offer much higher
dirt-holding capacity than single-layer discs because they utilize the entire depth of
the mesh structure.
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|App|ications Across Industries

The versatility of the disc filter screen makes it a staple in various demanding
sectors:

| Polymer and Plastic Extrusion

In the production of films, fibers, and resins, filter discs (often called screen packs)
are used to remove "gels" and un-melted particles. This ensures the quality of the
final product and prevents clogging of the extrusion dies.

| Chemical and Petrochemical Processing

Stainless steel discs are used to filter catalysts, remove impurities from fuel
streams, and protect sensitive analytical equipment. Their ability to withstand
aggressive solvents and high temperatures is paramount here.

| Food and Beverage

In this sector, hygienic design is critical. Stainless steel 316L discs are used to filter
syrups, oils, and beverages. The materials must be FDA-compliant and capable of
withstanding Clean-in-Place (CIP) procedures involving caustic chemicals and
steam sterilization.

| Pharmaceutical Manufacturing

Precision filtration is required to ensure product purity. Disc filters are used in the
recovery of active pharmaceutical ingredients (APls) and the filtration of solvents,
where absolute micron ratings and material traceability are mandatory.
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| Maintenance and Replacement Cycles

One of the primary advantages of stainless steel disc filter screens is their
cleanability. Depending on the contaminant, discs can be cleaned using:

Ultrasonic Cleaning: Effective for removing fine particles lodged deep within the
mesh pores.

Chemical Cleaning: Using acids or alkalis to dissolve organic or inorganic deposits.

Burn-off/Pyrolysis: Used in the plastics industry to remove polymer residue by
heating the discs in a controlled environment.

However, repeated cleaning and high-pressure cycles eventually lead to
mechanical fatigue or "blinding" (permanent clogging). Engineers should establish
a replacement schedule based on the observed increase in baseline pressure drop
after cleaning cycles.

| Customization and OEM Solutions

No two industrial processes are identical, which is why customization is a core
aspect of Kaifil’s service. When ordering custom disc filter screens, engineers
should be prepared to confirm the following specifications:

1. Exact Dimensions: Diameter (OD) and, if applicable, internal diameter (ID) for
donut-shaped discs.

2. Micron Rating: The specific level of filtration required.

3. Operating Environment: Temperature, pressure, and chemical composition of
the fluid.

4. Layer Configuration: For multi-layer packs, the sequence and mesh counts of
each layer.

5. Quantity and Lead Times: To ensure supply chain stability for high-volume
production lines.
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By focusing on these technical details, purchasing teams can ensure they receive a
product that not only fits their equipment but also enhances the overall reliability
of their production process. High-quality filtration components reduce downtime,
protect expensive machinery, and ensure the consistency of the end product,
providing a significant return on investment over the lifecycle of the equipment.
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