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Engineered aftermarket solutions can offer much longer 
life times, lower operating costs, reductions in energy 

costs and an excellent return-on-investment (ROI). 
Aftermarket engineered upgraded solutions for pump 
applications are usually available for quick delivery and are 
alternatives for replacement/upgraded parts for obsolete 
pumps.

In many cases, obsolete pumps were manufactured from 
higher quality materials with a better hydraulic design. It is 
often in the end user’s best interest to continue to use these 
obsolete older pumps. 

The key to selecting an aftermarket supplier in the pump 
market is finding one that has in-house hydraulic design 
capability and completely machines their products in-house 
as opposed to casting or molding. Aftermarket parts and 
equipment that are 100-percent machined eliminate the 
need for costly patterns and casting defects. Machining 
enables “engineered” design changes, which can be made 
quickly, and also produces much more accurate products. 
This allows for perfect hydraulic and mechanical balance 
with quick turnarounds. 

A few aftermarket pump suppliers specialize in structural 
composites, which offer the additional advantage of being 
light-weight, and offer corrosion, erosion and cavitation 
resistance. These machined structural composite pumps, 
impellers and pump parts offer many advantages, includ-
ing longer life and energy efficiency. Using this equipment 
will allow end users to decrease downtime costs and energy 
consumption. 

Installing these “upgraded” aftermarket products into 
existing pumps or pumping systems allows the end user 
to realize significant life-cycle and monetary savings. The 
implementation of this equipment directly contributes to 
the increase in pump efficiency and eliminates corrosion, 
erosion, cavitation, rotor imbalance and leakage between 
the wear rings, casing rings and interstage bushings. These 

detrimental occurrences quickly destroy metallic pumps and 
pump parts, leading to inefficiency and a drastic increase in 
energy consumption.

RE-ENGINEERED PUMPS, IMPELLERS & RINGS
Pumps, impellers and rings that are 100- percent machined 
offer even greater savings because they can be modified to 
make the pump operating point the best efficiency point 
(BEP), which significantly increases efficiency. The farther 
the pump operates from BEP, the lower the efficiency and 
the higher the radial loading, movement and vibration. 

The machined vane surfaces provide smoother surface 
finishes, which allows for a lower coefficient of friction 
with self-lubricating qualities. Machined structural com-
posite impellers and rings are five to six times lighter than 
metallic impellers and run on tighter wear ring to casing 
ring clearances. This provides reduction in mechanical 

Aftermarket Engineered Solutions Reduce 
Downtime & Energy Consumption
The cost of aftermarket pump upgrades are minimal compared to the cost of 
downtime and repairs.
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This vertical in-line structural 
graphite composite pump replaced 

and upgraded the type 316 stainless 
steel pumps onboard the Navy 

military sea lift command vessel.

This structural composite 
double-suction impeller 

machined from a solid block 
of composite replaces a cast 

bronze impeller for a main sea 
water cooling pump.
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and volumetric losses. Because 100-percent machined 
impellers are hydraulically and mechanically perfectly bal-
anced and maintain this balance throughout the life of the 
pump, vibration is reduced and the pump operates more 
efficiently, which reduces downtime and operational costs. 
Re-engineered structural composite products are also light 
weight, reducing startup load and shaft deflection. The 
result is an increase in the lifetime of bearings, seals, rings 
and sleeves.

Aftermarket pump upgrades improve performance, main-
tenance and repair issues, and they also improve efficiency, 
extending pump life and reliability. 

Table 1 demonstrates that energy costs are the most det-
rimental expense. In this particular case, the end user will 
spend close to $200,000 in energy consumption during a 
five-year period. A 10-percent reduction in energy savings, 
maintenance costs and repair costs would more than pay for 
the entire cost of a new pump.

It is important for end users to realize that the acquisition 
cost of the pump is only 9 percent of the total life-cycle cost 

of one 60-horsepower pump during a five-year period.
In difficult times, it may be hard to allocate the funds. 

However, the payback will be quick—in most cases, less 
than a year. The resulting savings from the upgrades frees 
funds that otherwise would have been wasted on downtime, 
additional labor, energy and more expensive repairs at a later 
date. In almost all cases, the incremental costs of upgrades 
are minimal when compared to the loss in downtime and 
expensive repairs. 

Table 2 was compiled by Kumho-Mitsui and examined 
the ROI of a standard production metallic impeller com-
pared to a structural graphite composite impeller obtained 
from an aftermarket centrifugal pump manufacturer. The 
test report shows that the upgraded aftermarket impeller 
reduced energy consumption by 10 percent.

Plant outages, ship overhauls, building new vessels, build-
ing new manufacturing plants, plant expansions and new 
system installations are good opportunities to specify pumps 
with upgraded efficiency and reliability features—such as 
structural graphite composite pump internals (impellers, 

casing rings, sleeves, bushings, bearings and 
mechanical seals). 

By installing alternative solution impel-
lers and rings that have been re-engineered 
to meet system requirements, the efficiency 
of a pump improved, and the reliability and 
longevity of the complete pump is substan-
tially improved. Aftermarket upgrades reduce 
maintenance and repair costs and can drasti-
cally reduce energy costs.  P&S
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The impeller on the left is a machined structural graphite composite impeller obtained 
from an aftermarket pump manufacturer, engineered to be light weight, corrosion 
resistant, cavitation resistant and provide high efficiency and longer life. The impeller 
on the right is a metallic impeller for the same pump procured from a pump original 
equipment manufacturer—after only three months of operation in chlorinated fresh water.

Table 1. Life-cycle costs for a 60-horsepower, vertical in-line metallic 
pump in salt water during a five-year period

Table 2. The test report revealed that the upgraded aftermarket 
impeller reduced energy consumption by 10 percent.


