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Liquid Gas Coalescers

A practical guide to liquid gas coalescers, covering the reader intent, the
relationship to liquid gas coalescers, 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 gas processing, the presence of entrained liquid droplets—ranging
from sub-micron aerosols to larger mist particles—can lead to catastrophic
equipment failure, reduced process efficiency, and contaminated end products.
Liquid gas coalescers are specialized filtration components designed to capture
these fine droplets and merge them into larger drops that can be easily drained
from the gas stream. Unlike standard particulate filters that primarily capture solid
contaminants, coalescers must manage the complex fluid dynamics of two-phase
flow.

For engineers and procurement professionals, selecting the right liquid gas
coalescers requires a deep understanding of the physical properties of the gas and
liguid phases, the environmental conditions of the application, and the mechanical
limits of the filter media. This guide explores the technical foundations of
coalescence, material considerations, and the critical evaluation criteria necessary
for optimizing industrial filtration systems.

The Mechanics of Coalescence: From Micro-Droplets
to Bulk Liquid

The primary function of liquid gas coalescers is the separation of liquid aerosols
from a continuous gas phase. This process is generally achieved through a
multi-stage mechanical interaction within a porous medium, typically involving
three distinct physical mechanisms:

1. Direct Interception: Larger droplets that follow the gas streamlines come into
contact with the filter fibers or mesh. Because the droplet's radius is larger than
the distance between the streamline and the fiber surface, the droplet is captured.

2. Inertial Impaction: As gas flows around the filter media, it must change direction
rapidly. Heavier liquid droplets, possessing greater momentum, cannot follow the
abrupt change in gas flow and instead strike the fibers directly.

3. Brownian Diffusion: Extremely small sub-micron droplets (typically less than 0.1
microns) exhibit random motion due to collisions with gas molecules. This random
path increases the probability that these tiny aerosols will eventually collide with
and adhere to the filter media.
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Once captured, these droplets migrate along the fibers, eventually colliding with
other droplets to form larger masses. This is the "coalescing" phase. As the liquid
mass increases, gravity eventually overcomes the drag force of the gas stream,
causing the liquid to drain to the bottom of the filter housing for collection and
removal.

| Engineering Considerations for Material Selection

The performance and longevity of liquid gas coalescers are heavily dependent on
the materials used in their construction. While synthetic fibers like fiberglass or
polyester are common in light-duty applications, demanding industrial
environments often require the durability of stainless steel.

| Stainless Steel Wire Mesh and Sintered Media

Stainless steel is the preferred material for applications involving high
temperatures, corrosive chemicals, or high-pressure differentials. Manufacturers
like Kaifil specialize in Main Page solutions that utilize high-grade stainless steel
(such as 304 or 316L) to ensure structural integrity. Stainless steel media offer
several advantages:

Chemical Compatibility: Resistance to a wide range of solvents, acids, and
hydrocarbons found in petrochemical and chemical processing.

Thermal Stability: Ability to operate in high-heat environments where synthetic
binders would degrade or melt.

Cleanability: Unlike disposable cartridges, certain stainless steel mesh coalescers
can be cleaned and reused, lowering the total cost of ownership.

Mechanical Strength: High resistance to pressure surges and mechanical vibration,
which prevents media migration—a common failure mode where filter fibers break
off and contaminate the downstream flow.
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| Performance Evaluation: Efficiency vs. Pressure Drop

When evaluating liquid gas coalescers, engineers must balance two competing
factors: filtration efficiency and pressure drop (Delta P).

| Filtration Efficiency

Efficiency is usually measured by the percentage of liquid removed at a specific
micron rating. In high-precision applications, such as protecting gas turbines or
sensitive analytical equipment, coalescers may be required to remove 99.9% of
droplets down to 0.3 microns. It is critical to confirm whether the efficiency rating
is "nominal" or "absolute," as these terms significantly impact the expected
performance in the field.

| Pressure Drop (Delta P)

The pressure drop is the resistance the filter offers to the gas flow. A high initial
pressure drop can indicate that the filter is undersized or that the media density is
too high for the required flow rate. As the coalescer captures liquid, the
"saturated" pressure drop will be higher than the "dry" pressure drop. Engineers
must ensure the system's compressor or blower can handle the maximum
saturated pressure drop without sacrificing process throughput.

| Common Operational Risks and Mitigation

Even the most well-designed liquid gas coalescers can fail if the operational
environment is not properly managed. Understanding these risks is essential for
maintaining system uptime.
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| Liquid Slugging

Coalescers are designed to handle aerosols and fine mists, not bulk liquid. A "slug"
of liquid—a sudden, large volume of fluid entering the housing—can overwhelm the
drainage capacity of the element, leading to liquid re-entrainment. In
re-entrainment, the gas stream picks up the captured liquid and carries it
downstream, defeating the purpose of the filter. To mitigate this, a knock-out pot
or a centrifugal separator is often installed upstream of the coalescer to remove
bulk liquids.

| Solid Contamination (Fouling)

If the gas stream contains solid particulates (such as pipe scale or catalyst fines),
these solids can clog the interstitial spaces of the coalescing media. This leads to a
rapid increase in pressure drop and reduces the surface area available for liquid
coalescence. Using a multi-stage filtration approach—where a dedicated
particulate filter precedes the coalescer—can significantly extend the life of the
coalescing element.

| Chemical Incompatibility and Foaming

In some processes, the presence of surfactants or specific chemicals can lower the
surface tension of the liquid, causing it to foam. Foaming prevents droplets from
merging effectively and can cause the liquid to bypass the media. Selecting a
media with appropriate surface energy (hydrophilic vs. hydrophobic) is vital for
managing these specific fluid properties.

Customization and Procurement: Confirming
Specifications

Because every industrial process has unique flow rates, pressures, and chemical
compositions, off-the-shelf liquid gas coalescers often fall short of performance
requirements. Working with a manufacturer that offers OEM and customized
filtration solutions allows for the tailoring of the filter element to the specific
application.

Kaifil Reference Guide 5



KAIFIL REFERENCE GUIDE Liquid Gas Coalescers

Before initiating a purchase or design phase, technical teams should confirm the
following data points with their supplier:

Gas Composition and Molecular Weight: To calculate the actual gas velocity
through the media.

Operating Pressure and Temperature: To determine the required mechanical
strength and material grade of the stainless steel components.

Liquid Loading: The concentration of liquid in the gas stream (usually measured in
ppmw or mg/ms3).

Target Effluent Quality: The maximum allowable liquid carryover downstream.

Dimensional Constraints: Ensuring the custom element fits within existing vessel
housings or meets the footprint requirements of new installations.

By focusing on these technical parameters, engineers can ensure that their liquid
gas coalescers provide reliable, long-term protection for their critical
infrastructure. For those seeking specialized stainless steel components, reviewing
product options and application support from an experienced manufacturer like
Kaifil can streamline the selection process and ensure that the final solution meets
the rigorous demands of industrial filtration.

| Conclusion

Liquid gas coalescers are more than simple filters; they are engineered
components that manage complex phase separations in high-stakes environments.
Whether the goal is protecting a multi-million dollar compressor or ensuring the
purity of a chemical feedstock, the selection of the coalescing media, the
understanding of the physics of separation, and the mitigation of operational risks
are paramount. By prioritizing high-quality materials like stainless steel and
insisting on precise engineering specifications, industrial operators can achieve
efficient, durable, and cost-effective filtration performance.
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