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Overview

• Advantages of an electric sled over a gas 
sled

• Energy requirements
• Design strategy
• Environmental concerns
• Interested markets



The Team

Pictured: Back Row (Left to right): Dr. Byard Wood, Mark Fairbanks, Daniel Plaizier, Kyle 
Hanson, Paul Overdiek, Sam Francis  

Front Row (Left to right):  James Gyllenskog, Ashley Kelly, Amanda Calder, Mat Brown, 
Isaac Jones



Comparison 
• Advantages

– Zero on site emissions
– Quieter
– Utility

• Disadvantages
– Weight
– Low range

• Cost is neutral because comparably priced



Background

• Last year’s snowmobile
– 9.5 miles
– 1500 lbs load towing capacity
– Cost effective
– Around 1000 lbs
– Top Speed of 35 mph



Objectives

• 12 miles continuously
• Maintain towing capacity
• Lighter weight
• Under 72 db
• Rider Comfort
• Safety
• Simplified Design for Increased Reliability



Specifications
• Chassis

– 2005 Yamaha 
Vector

• Motor
– 6 hp, 120 ft-lbs

• Batteries
– 12-12 V Lead Acid 

Batteries
• Transmission

– Direct Drive

•Weight

– 1048 lbs

•Acceleration

– 17 sec for 500 ft

•Top Speed

– 28 mph

•Range

– 12 miles



Energy Model

• Based on efficiencies of components and 
collected data, we optimized the 
configuration of the sled to achieve our 
goals



Design
• Analysis was done to support the configuration 

decided on
– Solid Modeling
– FEA
– Thermal

Battery Box FEA
Motor Mount Solid Model



Safety

• Safety
– All battery terminals electrically insulated 
– Manual electrical connection 
– Kill switch and tether switch
– Battery boxes are sealed and vented
– Component containment



Reliability

• Modified suspension to handle increased 
weight

• Designed to troubleshoot easily
• Mostly off-the-shelf components



Utility and Rider Comfort

• Utility
– High towing capacity

• Rider Comfort and Ergonomics
– Battery box designed as a seat
– Suspension modified 
– Handlebar bracket



Environmental Impacts

• National Science Foundation
– Good for taking environmental data with no 

emissions from the support vehicle
• Yellowstone

– Doesn’t disrupt wildlife

http://www.riverstoneresorts.com/Images/bullelk.jpg http://www.pulsetech.net/pulsetechnology/environment/Enviro_web.jpg



Future Improvements

• Increase Range
– More efficient drive system
– Reduce weight through improved structural 

design
– New battery technology

• Suspension and handling
– Improved weight distribution



Conclusion

Engineering analysis and design principles 
were used to build a more competitive 
second generation snowmobile at Utah 
State University.
– Increased performance by 20%
– Maintained towing capacity
– Improved aesthetic value and ergonomics
– Noticeable sound reduction
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