Pioneering for You

Connecting the Power
A guide to pump coupling types

Couplings play a critical role in connecting a pump to its driver, usually an electric motor, allowing the
motor to efficiently transmit power to the pump. Couplings transfer torque while accommodating or
limiting movement between the pump and motor shafts. Selecting the proper coupling type influences
installation requirements, system reliability, maintenance needs, and long-term operating costs.

There are three primary pump coupling configurations for centrifugal: close-coupled, flexibly coupled,
and rigid/short-coupled designs.

Close-Coupled Pumps

In a close-coupled configuration, the pump and motor form a single, compact unit. The pump impeller,
mechanical seal, and shaft sleeve are mounted directly on the motor shaft, eliminating the need for a
separate coupling, spacer, or shaft alignment. With only one shared shaft, and no bearing assembly in the
pump, the motor bearings must absorb all radial, axial, and torsional loads during operation. This requires
larger bearings, which can make close-coupled motors less common in larger horsepower ranges
compared to flexibly- or rigid-coupled designs.

Because the motor alone supports and drives the impeller, close-coupled pumps depend on very precise
manufacturing tolerances to ensure smooth and reliable operation.

The pump casing is typically bolted directly to the motor’s drive end, and the extended motor shaft
provides the necessary reach for the impeller. This design results in a compact, space-saving pump that
simplifies installation and reduces the number of components requiring maintenance. Closed-coupled
pumps are characterized by:

e One common shaft is shared between the pump and driver

e Motor bearings handle all pump thrust and radial loads

e The driver is aligned and assembled directly to the pump with machined fits
e Compact and cost-effective design ideal for small footprints
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Advantages
¢ Minimal installation effort with no coupling alignment
e Smaller footprint and lower initial cost
e Fewer mechanical components and reduced maintenance needs

Considerations / Limitations
e Motor replacement often requires more disassembly
e Higher axial and radial loading on the motor bearings compared to base-mounted pumps
e Typically, not suited for higher horsepower or large pump sizes

Typical Applications
e Light industrial, HVAC, marine, booster systems, small commercial and municipal installations

Flexibly Coupled Pumps

A flexible couple pump connects the pump and motor shafts, allowing for small amounts of angular,
parallel, and axial misalignment. Both the pump and motor are typically mounted on the same support
structure, such as a baseplate.

Flexibly coupled pumps transmit rotary power while protecting the shafts and bearings from damage due
to misalignment or vibration. This makes them ideal for applications where perfect alignment is difficult to
achieve. The flexible coupling also helps absorb vibrations and reduce operating noise. While this design is
more complex and costly upfront, it can reduce long-term maintenance by minimizing premature wear on
components. Flexibly coupled pumps are characterized by:

e Two separate shafts for the pump and driver connected via a flexible coupling

e Internal bearing housing absorbs all hydraulic loads from the pump

e Ability to tolerate slight misalignment and vibration if properly installed, helping protect equipment
e Common in industrial applications requiring higher reliability
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Flexibly Coupled Pump

Advantages
e Longer bearing and seal life due to reduced transmitted vibration when installed correctly
e Easier motor or pump replacement (modular design)
e Works well for medium to large applications where precise alignment is desired
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Considerations / Limitations
e Requires proper alignment tools and skilled installation
e Coupling components wear overtime and require periodic inspection, especially with their tolerance
for slight misalignment and vibrations.
e Slightly larger footprint than close-coupled options

Typical Applications
e Municipal water and wastewater, industrial processes, high-duty cycle systems, chemical and power
applications

Rigidly Coupled (Short- or Split-Coupled) Pumps

In a rigidly coupled pump (or short- or split-coupled), the pump and motor shafts are connected by a
solid, inflexible coupling. Unlike flexible couplings, rigid couplings do not allow for any misalignment or
movement between the shafts, transmitting torque directly and efficiently.

Rigidly coupled pumps, such as some vertical inline pumps, are often used in applications where precise
alignment can be achieved and maintained, such as vertical or space-constrained installations. Some rigid
couplings are specifically designed to handle axial thrust, making them ideal for vertical turbine pumps.
The rigid connection allows these pumps to transmit higher torque and power than flexible couplings of
similar size, while benefiting from a simpler and more cost-effective design.
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Vertical Inline Pump with Rigid Coupling Rigid Coupling

Because rigid couplings cannot absorb vibrations, misalignment, or thermal expansion, careful installation
and precise alignment are critical. The motor and pump are mounted with machined fits, and the driver
bearings absorb all axial thrust and residual radial loads from the pump. This design eliminates the need
for a separate thrust bearing in many applications. Rigidly coupled pumps are characterized by:

e Rigid connection between two separate shafts for the pump and driver

e Requires precise alignment, drive is aligned and assembled directly to the pump with machined fits
to prevent premature wear

e Driver bearings absorb all pump axial thrust loads and residual radial loads

e Used in high-torque, space-constrained applications
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Advantages
e High torsional stiffness for precise, efficient torque transmission
e Compact compared to traditional flexible-coupled configurations
e Suitable where vibration control is managed by other system components

Considerations / Limitations
e No ability to compensate for misalignment
e Increased stress on bearings and seals if alignment is improper
e Requires high installation accuracy

Typical Applications

e Specialty industrial equipment, precision applications, controlled environments where alignment
can be maintained

Key Differences Between Close-, Flexibly, and Rigidly Coupled Pumps

Coupling Alighment Misalignment Vibration Space Maintenance Common
Type Required Absorption Control Efficiency Ease Applications

Close None None Low Hiah Easiest HVAC, water
Coupled (Direct mount) 9 circulation

. Larger
Flexibly . . .
Coupled Yes Yes High Moderate Easy industrial type

pumps
Rigidl Yes, very high Space-
Ml ! y 9 None Moderate Medium-High Moderate constrained

Coupled precision s

Wilo is Your Solutions Provider

Pump couplings are a critical component in connecting a pump to its driver, enabling efficient power
transfer while protecting equipment and optimizing performance. Close-coupled pumps offer a compact,
single-shaft design that saves space and simplifies installation, ideal for light-duty applications. Flexibly
coupled pumps use a flexible element to accommodate slight misalignment and absorb vibration,
providing higher reliability and lower long-term maintenance for industrial systems. Rigidly coupled pumps
employ a solid connection for precise torque transmission, making them suitable for high-torque or
vertical applications where alignment can be maintained.

Wilo delivers comprehensive solutions across all coupling types, offering engineered pump and motor
combinations that maximize efficiency, reliability, and ease of maintenance, ensuring the right coupling

solution for every application.
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