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Understanding the overall rate transfer coefficient is essential for
optimizing air stripping processes, especially when selecting appropriate
packing materials. Among these materials, the 25-mm Berl packing has gained
significant attention due to its efficiency and performance. This article
delves into the concept of the overall rate transfer coefficient, explores
the specifics of the 25-mm Berl packing material, and explains how this
coefficient impacts air stripping operations.

Introduction to Air Stripping and Packing
Materials

Air stripping is a widely used water treatment technique aimed at removing
volatile contaminants from water by passing air through a packed column. The
efficiency of this process largely depends on the packing material used
inside the tower.

What Is Air Stripping?

- A process that removes volatile organic compounds (VOCs), chlorinated
solvents, and other contaminants from water.

- Utilizes gas-liquid contact within a packed column.

- Relies on mass transfer principles to transfer contaminants from water to
air.

Role of Packing Materials in Air Stripping

- Provide surface area for gas-liquid contact.
- Influence flow distribution and fluid dynamics.
- Impact overall process efficiency and energy consumption.



Understanding the Overall Rate Transfer
Coefficient

Definition and Significance

The overall rate transfer coefficient, often denoted as \(K {overall}\),
quantifies how effectively a contaminant transfers from the liquid phase to
the gas phase within a packed column. It combines all mass transfer
resistances present in the system, including those in the gas phase, liquid
phase, and at their interface.

Why is it important?

- Determines the design and sizing of air stripping columns.

- Helps in assessing the performance of different packing materials.
- Guides operational adjustments to optimize removal efficiency.

Mathematical Expression

The overall rate transfer coefficient can be expressed as:

\ [
K {overall} = \frac{Q}{A \times \Delta C}

\1]

Where:

- \(Q\) = rate of mass transfer (e.g., mass per unit time)

- \(A\) = effective surface area for transfer

- \(\Delta C\) = concentration difference driving the transfer

In more detailed models, \(K {overall}\) encompasses individual resistances
in the liquid film, gas film, and at the interface.

Characteristics of 25-mm Berl Packing Material

Overview of Berl Packing

Berl packing is a type of structured packing made from plastic, ceramic, or
metal, designed to enhance contact between gas and liquid phases. The "25-mm"
refers to the characteristic size or dimension of the packing element,
indicating its diameter or height.



Features of 25-mm Berl Packing

- Material Composition: Often made from high-quality plastics like
polypropylene, offering chemical resistance.

- Design: Structured to maximize surface area and promote uniform flow
distribution.

- Size: 25-mm dimension ensures a balance between pressure drop and surface
area.

Advantages of 25-mm Berl Packing

- High surface area-to-volume ratio.

- Low pressure drop across the packing.

- Good mechanical stability.

- Resistance to fouling and chemical corrosion.

Determining the Overall Rate Transfer
Coefficient for 25-mm Berl Packing

Factors Influencing \ (K {overall}\)

The overall rate transfer coefficient depends on multiple parameters:
- Packing Geometry: Size, shape, and surface characteristics.

- Flow Conditions: Liquid and gas flow rates, flows' velocities.

- Fluid Properties: Viscosity, density, and surface tension.

- Mass Transfer Coefficients: Individual resistances in liquid and gas
phases.

Typical Values for 25-mm Berl Packing

While the exact value of \(K {overall}\) can vary depending on operational
conditions, literature and industry data typically report:

- Range: Approximately 0.2 to 0.6 m/h (meters per hour).

- Influencing Conditions: Higher liquid and gas velocities tend to increase
the transfer coefficient due to enhanced turbulence but may also increase
pressure drop.

Methods to Measure or Calculate \(K _{overall}\)

- Experimental Approach: Conducting tracer tests or mass balance experiments.
- Model-Based Calculations: Using correlations derived from empirical data.

- Standard Correlations: Such as the Whitman or Onda models for structured
packings.



Empirical Correlations and Data for 25-mm Berl
Packing

Popular Correlations

Several empirical correlations are used to estimate the overall transfer
coefficient for structured packings like Berl. These often relate
\ (K _{overall}\) to operational parameters:

1. Onda Correlation:

\ [

K {overall} = C \times (G/V)"n

\1

Where:

- \(G\) = gas flow rate

- \(V\) = liquid flow rate

- \(C, n\) = empirical constants depending on packing size and material

2. Mason and Murray Correlation:

\ [

K {overall} = A \times \left(\frac{G}{A}\right)”b \times
\left(\frac{V}{A}\right)~c

\1
Where \(A\) is the surface area per unit volume.

Industry Benchmarks

Based on industry data:

- For similar structured packings at typical operating conditions,
\ (K {overall}\) often falls within 0.3 to 0.5 m/h.

- Precise values require specific operational data.

Impact of Packing Material and Size on
\ (K _{overall}\)

How Packing Material Affects Rate Transfer

- Surface Properties: Hydrophobic or hydrophilic surfaces influence how
contaminants transfer.



- Material Resistance: Chemical resistance ensures consistent performance
over time.
- Surface Area: Larger surface areas facilitate higher transfer rates.

Effect of Packing Size (25-mm Berl)

- Smaller sizes generally provide higher surface area, potentially increasing
\ (K {overall}\).

- Larger sizes reduce pressure drop but may lower transfer efficiency.

- The 25-mm size strikes a balance between efficiency and operational costs.

Design Considerations for Optimizing
\ (K_{overall}\)

Operational Parameters

- Flow Rates: Adjust liquid and gas flow rates to optimize turbulence.

- Temperature Control: Higher temperatures can increase vapor pressure and
transfer rates.

- Contaminant Concentration: Lower initial concentrations can improve removal
efficiency.

Column Design Tips

- Ensure uniform flow distribution for maximized contact.

- Select packing size based on desired transfer efficiency and pressure drop
constraints.

- Regular maintenance to prevent fouling, which can diminish \ (K {overall}\).

Conclusion

The overall rate transfer coefficient (\(K {overall}\)) is a critical
parameter in designing and operating air stripping systems. For the 25-mm
Berl packing material, typical \(K {overall}\) values range from
approximately 0.3 to 0.5 m/h under standard conditions. This range reflects
the material's high surface area, structural design, and material properties
that facilitate efficient mass transfer.

By understanding the factors that influence \ (K {overall}\) — including



packing size, material, flow rates, and operational conditions — engineers
can optimize air stripping systems for maximum contaminant removal
efficiency. Proper selection and maintenance of the 25-mm Berl packing, along
with careful process control, ensure effective and economical water treatment
solutions.

Key Takeaways:

- The overall rate transfer coefficient is vital for process efficiency.

- 25-mm Berl packing offers a balanced design for high performance.

- Empirical data and correlations assist in estimating \ (K {overall}\).

- Proper process optimization enhances contaminant removal and operational
cost savings.
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Frequently Asked Questions

What is the typical overall rate transfer
coefficient for 25-mm Berl air stripping packing
material?

The overall rate transfer coefficient for 25-mm Berl packing generally ranges
between 0.5 to 1.2 m/h, depending on operating conditions and specific system
design.

How does the packing material size, such as 25-mm
Berl, influence the overall rate transfer
coefficient?

Larger packing sizes like 25-mm Berl tend to have lower packing surface area,
which can reduce the overall rate transfer coefficient compared to smaller
packings, but they improve vapor-liquid contact and reduce pressure drop.

What factors affect the overall rate transfer
coefficient in air stripping processes using Berl



packing?

Factors include airflow rate, liquid flow rate, packing height, liquid
properties, packing material characteristics, and operating temperature, all
influencing the overall rate transfer coefficient.

Why is the overall rate transfer coefficient
important in designing air stripping columns with
Berl packing?

It determines the efficiency and size of the column needed to achieve desired
contaminant removal levels, impacting design, operation costs, and system
performance.

Are there standard correlations or models to
estimate the overall rate transfer coefficient for
Berl packing?

Yes, empirical correlations like the Whitman or Onda models are often used,
which incorporate factors such as packing size, flow rates, and gas and
liquid properties to estimate the overall transfer coefficient.

How does the liquid and gas contact pattern in Berl
packing influence the overall rate transfer
coefficient?

Good contact patterns, such as proper flooding and uniform distribution,
enhance mass transfer efficiency and increase the overall rate transfer
coefficient, leading to more effective air stripping performance.

Additional Resources

What Is The Overall Rate Transfer Coefficient Of The Following Air Stripping
Packing Material? 25-mm Berl

In the realm of industrial wastewater treatment, air stripping stands out as
a vital process for removing volatile compounds, such as chlorinated
solvents, ammonia, and other gaseous contaminants. At the heart of this
process lies a critical parameter known as the overall rate transfer
coefficient, which essentially quantifies the efficiency with which
contaminants are transferred from water to air through packing materials.
Among various packing options, the 25-mm Berl packing has garnered attention
for its balance of surface area, flow characteristics, and efficiency. This
article delves into what defines the overall rate transfer coefficient of
Berl packing, how it influences air stripping performance, and what factors
affect its value.



Understanding Air Stripping and Packing Materials
What Is Air Stripping?

Air stripping is a remediation technique used to eliminate volatile
contaminants from water by transferring these substances into the ambient
air. The process involves passing contaminated water over or through a
packing material while a counter-current air stream is introduced. The
volatile compounds migrate from the water phase into the air phase, driven by
concentration gradients.

Role of Packing Materials in Air Stripping

Packing materials serve as the interface where mass transfer occurs. They
provide surface area, promote turbulence, and facilitate contact between
water and air. The efficiency of air stripping largely depends on the
properties of the packing, including surface area, shape, wettability, and
porosity.

Common Packing Types:

- Random packings (e.g., Berl, Pall rings)

- Structured packings (e.g., corrugated sheets)
- Film packings

The choice of packing impacts the overall rate transfer coefficient, which is
a measure of how effectively a contaminant moves from water to air per unit
driving force.

Defining the Overall Rate Transfer Coefficient
What Is the Overall Rate Transfer Coefficient?

The overall rate transfer coefficient, often denoted as Koa, encapsulates the
combined resistance to mass transfer in both the liquid and gas phases. It is
a key parameter in the design and analysis of air stripping systems because
it determines the rate at which contaminants are removed under given
conditions.

Mathematically, the overall mass transfer rate (N) can be expressed as:
N = Koa x A x AC

Where:

- N = mass transfer rate (mass/time)

- Koa = overall rate transfer coefficient (length/time)

- A = effective surface area (area)

- AC = concentration driving force (concentration difference)



A higher Koa indicates more efficient mass transfer, meaning the system can
remove contaminants more rapidly for a given concentration gradient.

Significance in System Design

Knowing the overall rate transfer coefficient allows engineers to:

- Calculate the required packing height or bed depth

- Determine the residence time necessary for desired removal efficiencies
- Optimize air and water flow rates to maximize performance

- Compare different packing materials and configurations

Characteristics of 25-mm Berl Packing
Overview of Berl Packing

Berl packing, produced by companies such as Berl Saddle or Berl Rings, is a
type of random packing characterized by its spherical or semi-spherical shape
with openings that promote turbulence and mixing. The 25-mm Berl refers to
the packing size, indicating each piece has an approximate diameter of 25
millimeters.

Key Attributes:

- High surface area due to complex geometry
- Good liquid and gas distribution

- Resistance to packing fouling and clogging
- Ease of installation and maintenance

Why 25-mm Berl?

The 25-mm size strikes a balance between surface area and flow capacity:

- Larger than smaller packings (e.g., 10-15 mm), providing more open space
for flow

- Smaller than larger packings (e.g., 50 mm), offering increased surface area
and mass transfer potential

- Suitable for a wide range of flow rates and system sizes

Determining the Overall Rate Transfer Coefficient for 25-mm Berl
Experimental and Empirical Approaches

The Koa value for Berl packing is typically obtained through:

- Laboratory experiments measuring mass transfer rates under controlled
conditions

- Field measurements corroborated by pilot studies

- Empirical correlations derived from extensive data on similar packings

Typical Values and Ranges



While actual values depend on specific system parameters, literature and
industry data suggest:

- Koa values for Berl packing generally range from 0.5 to 2.0 m/h

- For 25-mm Berl, the typical overall rate transfer coefficient tends to be
around 1.0 to 1.5 m/h under standard operating conditions

These figures represent the effective mass transfer capacity per unit height
of packing, assuming typical water and air flow rates, temperature, and
contaminant concentrations.

Factors Influencing the Rate Transfer Coefficient

The overall rate transfer coefficient is not a fixed value; it varies with
multiple operational and physical factors:

1. Flow Rates of Air and Water

- Higher water flow rates increase turbulence, enhancing mass transfer but
may also cause flooding or channeling.

- Increased air flow improves contact but can lead to entrainment or
turbulence that reduces efficiency if not properly balanced.

2. Contaminant Properties

Volatility: More volatile compounds transfer more readily.
Solubility: Less soluble contaminants are easier to strip.
Molecular weight and diffusivity influence mass transfer rates.

3. Packing Characteristics

Surface area: Larger surface areas generally increase Koa.

Packing shape and size: Spherical Berl packing offers predictable flow
paths.

- Wettability and surface cleanliness: Dirty or fouled packings reduce mass
transfer.

4. Operating Conditions

- Temperature: Higher temperatures decrease water viscosity and increase
vapor pressures, boosting transfer coefficients.

Pressure: Changes in pressure can influence gas phase diffusivity.
Humidity and presence of other gases may also affect mass transfer rates.

5. System Design and Configuration

Counter-current vs. cross-current flow arrangements

Presence of distributors and deflectors to promote uniform flow
Bed depth and packing arrangement

Practical Implications and Design Considerations

Calculating Required Packing Height



Using the Koa value, engineers can estimate the height of packing needed to
achieve a target removal efficiency:

H= (1 / Koa) x In(Cin / Cout)

Where:
- H = required bed height
- Cin and Cout = inlet and outlet concentrations

For example, if a system has an inlet concentration of 100 mg/L and a target
outlet of 10 mg/L, with a Koa of 1.0 m/h:

H=(1/1.0) x In(100 / 10) = 1 x 2.3026 = 2.3 meters

This calculation helps in designing the system to ensure sufficient contact
time and mass transfer efficiency.

Enhancing the Rate Transfer Coefficient

- Maintaining cleanliness of the packing to prevent fouling

- Optimizing flow rates to maximize turbulence without causing flooding
- Increasing temperature, where feasible, to improve vapor pressures

- Using multiple beds or staged systems for higher removal efficiencies

Conclusion: The Significance of the Overall Rate Transfer Coefficient

Understanding and accurately determining the overall rate transfer
coefficient of 25-mm Berl packing is essential for designing efficient air
stripping systems. While typical values hover around 1.0 to 1.5 m/h, actual
performance depends heavily on operational parameters and system
configuration. Engineers and operators must consider these factors to
optimize removal efficiency, minimize costs, and ensure environmental
compliance.

In essence, Koa serves as a foundational metric, guiding decisions from
initial design to ongoing operation, ensuring that air stripping systems
perform effectively in removing hazardous contaminants from water sources. As
research continues and new materials emerge, the pursuit of higher, more
reliable transfer coefficients remains central to advancing air treatment
technologies.
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