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Exotic Blade Shapes in Rotorcraft Acoustics 

 
Overview 
The team was charged with developing a blade tip modification by which 
rotorcraft noise can be decreased.  The team constructed blades in two scales, 
with 4ft. and 2ft. rotor diameters.  Using an exotic “serrated” blade tip, the team 
was able to achieve an audible noise reduction and maintain flight parameters. 
 

 
Objectives 
Bell desired a blade tip modification that would result in lower sound pressure levels without making a 
significant impact on the flight characteristics. 
 

 
Approach 
 Extensive research was performed to investigate the sources of rotor noise and current attempts to 

solve this problem. 

 Several concepts were generated to reduce different sources of rotorcraft blade noise. 

 It was decided to follow two design paths of different scales for non-dimensionalization of data and 
for contingency purposes. 

 Before constructing any prototypes, there was a tremendous amount of planning and preliminary 
calculation done to prevent any structural failure of prototypes. 

 Several CAD models were created for test stands, small scale blades, and large scale blades. 

 FEA Analysis of the small scale and large scale blades was conducted through Solidworks 
Simulation. 

 Prototypes of baseline blades and modified blades were constructed using separate rapid 
prototyping methods. 

 Extensive destructive testing of the large and small scale blades was conducted to determine if the 
blades were safe for spinning. 

 Spin tests of all the blades were conducted followed by acoustic testing. 

 The results were validated by using two different acoustic data collection systems. 

 
Outcomes 
 The team’s serrated tip design achieved 

an audible reduction in noise levels 
while still maintaining parameters 
necessary for flight. 

 Bell will further investigate this design 
and similar designs in their pursuit of 
reducing helicopter rotor noise in the 
future.  
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