
Addressing Climate Change through 
the Construction of a Sustainable 

Vehicle 

Norland Raphael Hagen 





Left 
Motor 

Right 
Motor 

Right Wheel Left Wheel 

Differential 

Chain Drive and Sprockets 

Chain Drive and 
Sprockets 

Old Design 





Left 
Motor 

Right 
Motor 

Right Wheel Left Wheel 

Chain Drive and Sprockets 

New Design 



PWM 
Pulse Width Modulator 

 



+ 

- 

+ 

- 

To left motor controller 

To right motor controller 
PWM 

PWM 



Direction of Car 

Right Motor 
Output 

Time 

Voltage 
(%) 

100 

0 

Left Motor  
Output 

Time 

100 

Voltage 
(%) 

0 



Direction of Car 

Right Motor 
Output 

Time 

Voltage 
(%) 

100 

0 

Left Motor  
Output 

Time 

100 

Voltage 
(%) 

0 



Direction of Car 

Right Motor 
Output 

Time 

Voltage 
(%) 

100 

0 

Left Motor  
Output 

Time 

100 

Voltage 
(%) 

0 







Thanks to: 

• Dr. Brad Layton  

• Dr. Nicky Phear 

 

Questions? – Email me at, 

-Norlandrhagen@gmail.com 

 


