Types of Pump
Impellers

Centrifugal pumps are widely used due to their versatility in handling
various fluids. The impeller, a crucial component, transfers energy from
the pump's motor to the fluid. It consists of vanes that emerge from the
central eye and spin to create centrifugal force, moving liquid from the
casing to the discharge point.

The type and size of the impeller are critical considerations in pump
design, as they significantly influence performance characteristics and
suitability for specific applications. This article explores the different
types of pump impellers and their impact on pump functionality.
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Understanding Pump Impellers

A pump impeller is the rotating component that pushes water or liquid through the pump. When it spins, it creates
a vacuum that draws the liquid into the center of an aperture on the impeller's front (suction side) and propels it
outward through the discharge. This action channels the liquid to the pump's output.

The selection of pump impellers is based on their design and intended purpose. Generally, a higher number of
vanes in the impeller increases its effectiveness. The number of vanes also affects the pump's performance curve,
while the impeller diameter determines the brake horsepower.

1 Suction

Liquid enters the pump through the intake.

2 Rotation

The impeller spins, creating a vacuum.

3 Discharge

Liquid is propelled outward and channeled to the output.
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Open Impellers

Open impellers feature vanes that are exposed on both sides, without a
protective shroud. They are typically used in smaller, less expensive
pumps that aren't subjected to severe strain. While they can handle
some solid content, they require a higher Net Positive Suction Head
(NPSH) to prevent cavitation, damage, and efficiency loss.

The open design makes these impellers more susceptible to wear and
tear, but also easier to maintain and clean. They are often used in
applications where the pumped liquid contains small solids or where
frequent cleaning is necessary.

Design

Vanes open on both sides, no protective shroud

Usage

Smaller, less expensive pumps

Advantage

Can handle some solid content

Disadvantage

Requires higher NPSH, more susceptible to wear
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Semi-Open and Closed Impellers

Semi-open impellers have a shroud on the back wall, providing mechanical support to the vanes while leaving the
other side open. They offer a balance between efficiency and NPSH requirements, making them suitable for
medium-sized pumps handling small amounts of soft solids. However, they require careful maintenance of
clearance between the vanes and pump casing to prevent slippage and recirculation.

Closed impellers are enclosed at both the back and front, offering maximum strength and efficiency. They require
less NPSH and provide more efficient flow, but are more complex and expensive. Closed impellers are most
commonly used in large pumps moving clear liquids, as they are prone to clogging when exposed to particulates.

Semi-Open Impellers Closed Impellers

- Shroud on back wall - Enclosed at back and front

- Balance of efficiency and NPSH - Maximum strength and efficiency
- Suitable for medium-sized pumps - Lower NPSH requirement

- Requires careful clearance maintenance - Prone to clogging with particulates
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Vortex and Cutter Impellers

Vortex impellers are unique in that they are not channeled impellers. They create a whirlpool/vacuum that keeps
solids away from the impeller as liquid is driven through, reducing internal damage. This design is excellent for

handling unclean fluids containing debris and stringy materials. While they have a low risk of clogging and strong
handling capabilities, their efficiency is lower.

Cutter impellers, on the other hand, are designed to handle solids by grinding and obliterating them before they
enter the pump. They have sharp-edged, scissor-like vanes that effectively process sewage and other trash that

would clog a channel impeller. Although their efficiency is modest, they are invaluable in specific applications
where solid handling is crucial.

A < Q

Vortex Action Cutting Action Efficiency

Creates a whirlpool to keep solids Sharp-edged vanes grind and Both types have lower efficiency
away from the impeller obliterate solids but excel in specific applications
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Impact of Impeller Diameter

The impeller diameter plays a crucial role in defining a centrifugal pump's performance. Larger impellers result in
greater circumferential speed at the impeller output, leading to increased pump head and flow. Conversely,
smaller impellers reduce these parameters.

Impellers can be trimmed to match specific duty points required by an application. Most centrifugal pump
performance curves show a range of impeller trim sizes at which the pump can function adequately. This allows
for calculating the impeller diameter needed to meet performance specifications.

1 2 3
Larger Diameter Trimming Smaller Diameter
Increases circumferential speed, Adjusts performance to match Decreases circumferential speed,

head, and flow specific duty points head, and flow
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Impeller Trimming
Considerations

Impeller trimming is a cost-effective method to achieve desired duty
points compared to using variable frequency motors. However, as an
impeller is trimmed, the clearance between it and the casing increases,
resulting in efficiency losses. This limitation restricts how much an
impeller can be trimmed on a pump.

When considering impeller trimming, it's essential to balance the desired
performance adjustments with potential efficiency losses. Proper
analysis and calculation are necessary to determine the optimal trim
size that meets performance requirements while maintaining acceptable
efficiency levels.

Advantage Disadvantage
Cost-effective Increased clearance
Achieves specific duty points Efficiency losses
Flexible performance Limited trimming range

adjustment
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Conclusion: Choosing the Right Impeller

Selecting the appropriate pump impeller is crucial for optimal performance in specific applications. Open impellers
suit smaller pumps handling some solids, while semi-open impellers offer a balance for medium-sized pumps.
Closed impellers excel in large pumps moving clear liquids, and vortex and cutter impellers are specialized for

handling debris and solids.

Consider the impeller diameter's impact on performance and the potential for trimming to meet specific duty
points. By understanding these factors, engineers and operators can make informed decisions to ensure efficient
and effective pump operation across various industries and applications.

] Application Specific
Choose impeller type based on the specific
pumping requirements and fluid characteristics

3 Efficiency Balance

Balance the need for solid handling capabilities
with overall pump efficiency

Performance Tuning

Consider impeller diameter and trimming options
to fine-tune pump performance

Maintenance Considerations

Factor in long-term maintenance requirements
when selecting an impeller type


https://gamma.app/?utm_source=made-with-gamma

