
         
Spring 2017 

 
Horizon Signal Technologies – Tilt & Rotate Solar Panels 

 
Overview 
The project was to create a system to tilt and rotate solar panels on Horizon Signal 
Technology’s portable traffic trailers. Horizon initially only wanted a manual system 
that could ultimately be adjusted and then left alone for the day or the duration of the 
project. Horizon wanted the new system to be compatible with the existing trailer size. 
It was also important to keep any increase in cost to a minimum to maintain a 
competitive posture.  
 
Objectives 
Our team, which included members from Penn State as well as the Belgium University in Pretoria, 
South Africa, decided to not only design a manual system to tilt and rotate the solar panels but also 
design a solar tracking system that Horizon could potentially implement on their trailers in the future. 
The main goal was to create a system with a broad range of angles that would increase the effective 
area and consequently improve the efficiency of the solar panels.  
 
 
Approach 

• Customer needs were gathered by meeting and discussing the problem statement with Horizon 
• The team generated multiple concepts and scored them according to the customer needs. 
• A central pivot created from a ball joint was the best solution for the problem. 
• Patent searches and product benchmarking helped the team understand what exists today. 
• CAD models of our manual system were created to better understand our concept. 
• A computer code was created that effectively tracked the sun.  
• Several prototypes were created that included the ball joint model and solar tracking system 
• Theoretical and analytical tests were performed to test the solar tracking model, and to test the 

gained efficiency. 
 
Outcomes 

• By using the solar tracking model, Horizon could  
potentially see a 50% increase in energy  
generated by the solar panels. 

• By increasing the efficiency by 50%, Horizon could  
reduce the number of solar panels from four to two,  
which would save about $500 per trailer. 

• The system doesn’t contribute too much added  
weight, roughly 90lbs. 

• The ball joint has a safety factor greater than 2,  
ensuring safety. 

• The ball joint can be easily assembled to the trailer.  
 

 
 


