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Research and Develop New Fan Blade Shape 

 
Overview 
Volvo Trucks has a patent for a Divided Blade Rotor, which they intend to 
implement into their trucks for the cooling fans in the engines. The task was to 
perform research and development on the patent to improve the efficiency of the 
fan beyond the current fans in their trucks. The divided blade consists of a blade 
with two roots that come together into one tip. 
 

Objectives 
The team’s man objective was to adjust parameters of the blade in order to achieve an efficiency 
greater than that of the current reference fan that Volvo uses. Safety was also considered. 
 

Approach 
 Customer needs were dictated by the sponsor 

 Through these customer needs, seven parameters were determined to be important to the 
efficiency of the fan 

 Design of Experiment was used to determine eight concepts. To do so, the seven parameters were 
reduced to three through consultation with fluid dynamics experts 

 From these eight concepts, CAD models were generated in SolidWorks 

 There were four different blades, each of which were tested at two different numbers of blades. 

 Each of the four blades had Finite Element Analysis performed on them in SolidWorks to determine 
the deflection and stress concentration 

 Assemblies were made with a surrogate hub and these assemblies had Computational Fluid 
Dynamics performed on them to obtain the efficiency of each fan 

 

Outcomes 
 None of the eight concepts exhibited an 

efficiency greater than that of the 
reference fan, nor did they exceed the 
requested efficiency by the sponsor 

 All four blades experienced stresses far 
below yield strength, but the two with 5° 

angle of split experienced 
displacements higher than the accepted 
value 

 It was determined that the length of the 
split did not significantly impact the 
performance of the blade. This was true 
for the results of both the FEA and the 
CFD 


