
HYDROGEN-POWERED SNOWMOBILE

TECHNICAL OVERVIEW





Modelling with CAD



MULTI-FACETED DESIGN

Mechanical Systems

Stack (Fuel Cell) Systems

Electrical Systems

Control Systems



•Motor Selection, Mounting

•Transmission, Belt Drives

•Mounting Components

•Suspension

•Improving Handling

•Space Issues

•FMEA (Failure Analysis)



Comparing Options



The Electric Motor



Motor Mount

Adjustable?
Fixed?



Transmission Redesign



Suspension
(SAE regulations)



•Selection

•Auxiliary Systems

•Hydrogen Tanks

•Thermal Regulation



Operational Principle



In Practice
 Simple concept that requires a lot of support!

75-kW Fuel Cell System for prototype Mercedes Benz, 
Ballard Power Systems



Peripheral Systems



Power Characteristics



Hydrogen Storage
 Consider capacity, dimensions, weight, placement



•Energy Storage

•Battery Management

•Accessories and Readout

•Robust Wiring

•Battery Housing



Why Batteries?

Lithium Ion

Lithium Polymer



Original 
Design



Modified Configuration
 Due to advances in Fuel Cell Capabilities

 Still being revised...



Battery Management

Generic diagram – not specific to our vehicle



Battery Containment
Early Ideas

 Dimensions await 
battery selection.

Must Consider:

 Insulation

 Thermal Regulation

SAFETY



•Battery Management  
(Already Discussed)

•Motor Controller

•User interface and readout

•Thermal regulation 
(batteries and stack)

•Safety cut-offs, contactors, 
warning systems



Example of a Controller



Interface & Safety
 Display panel

 Emergency Shutoffs

 Temperature Warnings

 Current Warnings

 Lock on Battery Cabinet

 Adjustable vents/fans for 
thermal regulation



Microcontrollers, Sensors



QUESTIONS?


