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 This senior design project was sponsored by Flowserve Co., a manufacturer of large, industrial 

pumps.  These pumps have bearings that provide support for the shaft.  Currently, Flowserve is 

observing high thermal stratification for the bearing’s lubricating oil.  Due to thermal stratification, heat 

is not being efficiently dissipated from the bearings, resulting in a shortened lifecycle.  The project team 

was tasked to find a way to test and evaluate the feasibility of fluid agitation in improving heat transfer 

of the oil.  

 The objective of this project was to develop an oil agitation system that will alleviate the 

thermal stratification. This ultimately improves heat transfer out of the bearing housing and lowers the 

oil surface temperature.  A test setup was constructed to simulate the bearing housing’s real world 

operating conditions.  The bearing housing test apparatus, provided by Flowserve, was modified to 

accurately simulate the heat input of an actual bearing.  Preliminary tests showed that the heat input 

specified by Flowserve was excessive for the scale of the team’s setup. The heat input was reduced by 

80 percent.  Other test conditions were simulated by the test rig such as ambient air and cooling water 

temperature.  After the completion of the primary test setup’s construction, several agitation methods 

were researched. 

 Of the different methods of agitation found, the team decided to implement the simple concept 

of mixing.  Two primary concepts were generated to provide the mixing motion, both based on the use 

of rotating blades.  The first concept was to vertically mount a propeller type agitator at the middle of 

the oil sump. The second concept was to mount rotating blades horizontally above the internal heat 

exchangers.  The theory behind each design is detailed within the project report.  As specified by 

Flowserve, the agitator must be driven by pressurized water.  Therefore, a simple Pelton turbine was 

constructed for this purpose.  Due to shipping delays and other setbacks, testing time was constraint.  

Along with quickly diminishing funds, only the first agitator design was made and tested. 

 Going with a modular blade design, the team was able to test various blade orientations, blade 

location, and the number of blades.  Overall, five different configurations for this agitator design were 

made and tested.     

 For this project, the team conducted three primary tests; stratification, baseline, and agitator 

tests.  The stratification test was conducted to observe if thermal stratification is present for the test 

setup.  The baseline test was done to evaluate the effectiveness of the existing internal heat exchangers.  

The agitator test was the most important; conducted to see the effectiveness of fluid agitation for oil 

heat dissipation. 

 All tests show that thermal stratification is present in the test setup, and that the heat 

exchangers (before the use of agitation), are fairly ineffective in cooling the oil.  The agitation test 

showed that the mixing motion of the blades is effective in improving heat transfer out of the bearing 

housing.  The configuration that provided the best result consisted of a single blade at the middle of the 

box, pitched upward. This resulted in 34% reduction of surface temperature and exceeded the goal of 

25%.  In conclusion, the results show that it is feasible for Flowserve to incorporate fluid agitation in 

their future designs to improve oil heat transfer.       


