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Wind Tunnel Automated Bicycle Adjustment System 

 
Overview  
Synerge LLC is a buisness and technology consutling firm 
tasked with the development of Aerofit’s prototype portable 
wind tunnel used in the aerodynamic testing of bicycles. This 
tesing is used in the optimization of the bike fit for competive 
cycling.  The goal of this project was to automate this adjustment of the bicycle seat and aerobars in 
order to decrease the time for fitting each bicycle therefore allowing more bicycles to be fitted per day.    
 

Objectives 
The objectives of this project were to: 

1. Automate the bicycle seat adjustment while the rider is on the bicycle in the following ways: 
a. Height adjustment 
b. Angular displacement about the seat post pivot 
c. Horizontal translation 

2. Automate the bicycle aerobar adjustment of tilt 
3. Make these adjustments while not damaging the bicycle, not affecting the aerodynamics and 

ergonomics of the bicycle 
 

Approach & Outcomes 
 
  A list of customer needs was complied 

and the three top needs were 
aerodynamics of the system, the 
precision of incremental adjustment, 
and the versatility of this system to be 
used on a wide range of bicycles. 

 For the bicycle seat height adjustment 
system, a telescopic pillar was used, 
allowing a homogenous and precise 
component to provide vertical 
adjustment. The horizontal translation 
and angular displacement were 
performed via linear actuators.  

 For the aerobar adjustment system, the support posts were placed far from the bicycle in order to 
reduce the aerodynamic impact of the system. The tilt or angular adjustment was performed by 
means of two linear actuators on each support.  

 Recommendations to further improve the aerodynamics of the adjustment systems include: 
fabrication of an airfoil shaped streamline shell around the bicycle seat adjustment system and 
placing the bicycle seat adjustment system farther away from the back tire of the bicycle.  


