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Flowserve Vibration Energy Harvesting 

 
Overview 
Flowserve is one of the worlds leading manufacturers in large scale 
fluid pumps.  Under normal opperationg conditions these pumps 
always have some inherent vibration.  To help decrease the impact of 
these vibrations, Flowseve is looking at using vibration absorbers 
coupled with energy harvesting technology to deacrease vibration 
while also creating usable energy that would otherwise be wasted. 
 

Objectives 
The team's objective was to create a prototype capable of decreasing the vibration of the pump, while 
also harnessing the kinetic energy from this vibration.  This was done through the use of a adjustable 
mass spring system to absorb the vibration and piezoelectric ceramics to harness some of the waste 
energy. 
  

Approach 
 Gather customer needs through project sponsor 

 Investigate current technologies that could be applied  

 Produce early concepts for comparison 

 Through analysis of early concepts we decided to move forward with a piezoelectric based design 

 Early CAD models were produced based on resonant frequency hand calculations 

 CAD models were then refined for the specific pump we would be testing on 

 SolidWorks FEA was used to tune the resonant frequency of the prototype to the pumps operating 
speed 

 The design uses cyclic compression loading to compress piezoelectric ceramics, this and the use of 
bridge rectifiers and capacitors created a steady state DC output 

 The prototype was created using water jet cutting and milling to create the parts.  They were then 
assembled using welding and fasteners. 

 The prototype was tested at Flowserve's testing facility 

 Data was obtained using accelerometers to measure the pumps vibration  
 

Outcomes 
In its current state the design works very well mechanically, but needs 
refinement electrically before it can be produced: 

 Capable of producing up to one mW in ideal loading 

 Reduced vibration by up 42% 

 This vibration reduction is sure to reduce operating cost and increase 
machine life  


