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In today’s competitive market, it is important to get pump installations up and operating as soon as 
possible and this is one of the major benefits of a remanufactured pump. A remanufactured pump is not 

a repaired used piece of equipment. The pump is completely refurbished to like new condition and is re-
rated to meet the specific performance needs of the end user. Re-rating can be as simple as reducing or 
increasing the existing impeller diameter or it can be much more complex requiring a completely new 
impeller design and a new case volute design to properly mate with the new impeller. Best PumpWorks is 
one of the world’s largest suppliers of remanufactured centrifugal pumps with thousands of pump 

installations operating in variety of applications all over the world. In an effort to reduce the design time 
and allow more detailed performance predictions of the remanufactured/re-rated centrifugal pumps 
before actually building the pumps, Best PumpWorks has recently incorporated advanced simulation tools  
into their design process. Using simulation to help design and test the remanufactured pumps in the 
virtual world has created a success story whereby Best PumpWorks is able to better meet the short lead 

times associated with remanufactured/re-rated pumps that meet the performance needs of the end user.
One such customer recently approached Best PumpWorks to provide a short lead time large single stage 
double suction pump, see Figure 1, to use in a test loop to evaluate an existing system. The pump was to 
develop 770 FT at 8500 GPM while operating at 
1780 RPM. 

The major challenge was the requirement to 
provide an impeller with 5 vanes which is 
considered non-standard in pumps of this size. 
Normally pumps of this type and size are 
equipped with 6 and 7 vane impeller designs 

which are typically more efficient and provide 
more TDH for a given impeller diameter. This 
inquiry, and ultimate order, to supply this pump 
was well timed with the recent decision by Best 
PumpWorks Vice President of Operations, Trey 

Maxwell to incorporate state-of-the-art 
simulation into their design process. The 
simulation tools selected were CFturbo® for the 
design phase and PumpLinx® for virtual testing of 
the proposed modifications. A deliberate 

decision was made to place these tools in the hands of experienced
pump engineers. The rational was that experienced pump engineers could best apply such tools to 
analyze and optimize the hardware. As such, Mr. Maxwell wanted simulation software tools that are both 
accurate and straightforward to use.
Initial training for the two software packages was three days and focused specifically on the new 5 vane 

impeller required for the recent order. During training, Best PumpWorks engineers were able to apply 
CFturbo®, to create a series of proposed modified designs for the impeller. CFturbo® uses validated 
empirical correlations and established turbo machinery design theory to generate optimized pump 
components based on specific performance requirements input into CFturbo®. Design parameters 
provided by the Best PumpWorks engineers included the required TDH, flow rate, and speed with the 

constraints that the new design have 5 vanes, be able to fit within the existing pump case, and an 
operating efficiency high enough so the rated brake horsepower did not exceed 2500 HP. Each of the four 
designs was subsequently evaluated using the simulation analysis provided as an integral part of 
CFturbo®, see Figures 2 & 3.
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Fig. 1



While the CFturbo prediction algorithms are very effective at evaluating design concepts, they are limited 

in scope and not as accurate as what can be provided by a high fidelity virtual test CFD tool. As such, the 
next step was to do more detailed analysis of the various CFturbo concepts using the simulation software, 
PumpLinx Figure 4.

In order to predict how the proposed impeller prototypes would perform in the existing case, the three-
dimensional CFturbo prototypes were imported into PumpLinx. The software was then used to simulate 
both the impeller and case in three dimensions, including critical details such as micron scale tip 

leakages. The formation, expansion, and transport of air and water vapor in the pump were also modeled 
in PumpLinx. The result was a virtual test that provided flow visualization and performance data. Figure 5  
shows two of the impeller prototypes tested with PumpLinx. The real benefit is being able to identify a 
design that will meet the performance objectives without the expense and time associated with 
manufacturing prototype hardware and conducting “development” tests. In addition, simulation allowed 

scaling up from limited power test rig results to higher power operating conditions. In 
the virtual world we are not limited by horsepower. Subsequent comparison with the 
final design and test results showed the predicted head and efficiency correlated very 
well with the actual real world test results.

Fig.2 CFTurbo Blade Cross-Section                                 Fig.3 CFTurbo Performance Predictions

Fig.4 Test of an Impeller Prototype in PumpLinx
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Based on the accuracy of the simulations, Best PumpWorks pump engineers were able to progress 
efficiently through a series of design concepts. Creating and evaluating design concepts in CFturbo 
required approximately 1.0 hour per design. The impellers were optimized in CFturbo as a single suction 
design and then mirrored in CAD to create a double suction impeller. The double suction impeller 

geometry combined with the case was then imported into PumpLinx via an STL format file. Preliminary 
simulations were then performed using a quasi-steady multi- reference frame (MRF) simulation approach. 
For PumpLinx, a MRF simulation required approximately 1.0 hour per point on a standard desktop. Taking 
advantage of the speed of PumpLinx, full transient simulations were also performed to investigate the 
potential effects of any pulsations on the performance. The transient simulations were run until the pump 

achieved periodic behavior. The typical run time for the transient simulation is 6 to 12 hours depending 
on the size of the model. This iterative design process was repeated until a design concept was developed 
that met the performance requirements. The optimized design is a 28.091” diameter with a eye diameter 
of 11.840”. Predicted TDH = 792 FT at 8500 GPM with an operating efficiency of 78.78%. The pump was 
built and tested in the Best PumpWorks test facility. The results of the test with comparison to the 

simulation predictions are shown in Figure 6. As shown the pump actually developed 817 FT at 8500 GPM 
with an operating efficiency of 81.8%.

Figure 5: Design A                                              Design B

Figure 5: Design A                                              

Figure 6: Predicted versus Test Results

OMIQ is an authorised PumpLinx reseller for Europe



The pump developed under this process successfully met the performance requirements and has since 
been delivered on time to the end user and installed in their test loop to begin the evaluation process. 

According to Trey Maxwell, adding design and test simulation capability to their process not only enabled 
them to test the design concepts more efficiently, but it also provided insight into how to optimize the 
pump. “The addition of simulation to our design team enabled us to deliver a quality solution to our 
customers in less time and at less cost”.

OMIQ is an authorised PumpLinx reseller for Europe


