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PSU MNE 1: Small Engine Dynamometer 

 
Overview 
Penn State’s Mechanical and Nuclear Engineering department tasked the team with the continuation of 
designing, building and functionally testing a small engine absorption dynamometer. The system 
needed to have a functioning engine, motor, speed sensor, torque transducer and data acquisition 
system.  The Shell Eco-marathon Urban Concept team will utilize the dynamometer to record torque 
and speed in order to properly tune the car’s engine. 
 

Objectives 
 Integrate the Honda engine and use it to free spin at least one of the electric motors and vice versa 

 Make sure both motors can operate without swapping brushes 

 Demonstrate and create a procedure for calibrating the speed sensor and torque transducer 

 Use the data acquisition system to log speed and torque data 
 

Approach 
 Customer needs were previously established in Spring 2016 by speaking with the Penn State Shell 

Eco-marathon team and project sponsor Ryan Noss 

 Additional customer needs were added to comply with new deliverable expectations 

 Concept generation and selection was performed on the flywheel (large coupler) and the torque 
transducer calibration apparatus 

 All relevant patents related to this project have expired 

 The sponsor was emailed weekly updates and occasionally met with the team at the Learning 
Factory to discuss the project 

 SolidWorks CAD models were created for the testing apparatuses and mounts, and a full assembly 
was updated to accurately reflect the shaft alignment 

 Testing was performed to verify proper calibration, shaft alignment, and data acquisition 

 Speed data was collected and successfully 
matched the readout of the display 

 

Outcomes 
 The sponsor will save roughly $2,000 as a 

result of this project 

 The portability of the dynamometer permits 
easy transportation of the dynamometer to 
the Shell Eco-marathon competition 

 The new holes drilled in the bottom of the 
table allow for easy access to the engine 
and motor bolts on the steel mount, which 
permits an easier alignment process for 
future teams 

 Project resulted in a unique coupler-pulley 
combination to reduce degrees of freedom 
and shaft length 


