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Jeffrey Bergthorson is the Panda Faculty Scholar in Sustainable
Engineering and Design, and a Professor in the Department of
Mechanical Engineering, at McGill University where he leads the
Alternative Fuels Laboratory. He received his B.Sc. in Mechanical
Engineering from the University of Manitoba (1999), and his M.Sc.
(2000) and Ph.D. (2005) in Aeronautics from the Graduate
Aeronautical Laboratories of the California Institute of Technology. Prof. Bergthorson is a
Fellow of the Combustion Institute and a Fellow of the American Society of Mechanical

Engineers. Prof. Bergthorson’s research interests are in the broad area of the combustion
and emissions properties of alternative and sustainable fuels, including biofuels, hydrogen,
and the use of metals as recyclable fuels.
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Abstract

In order to address climate change, we must transition to a low-carbon economy. Many
clean primary energy sources, such as solar panels and wind turbines, are being deployed
and promise an abundant supply of clean electricity in the near future. The Alternative
Fuels Laboratory (AFL) at McGill University is actively researching the use of recyclable
metal fuels as a key enabling technology for a low-carbon society. Metal fuels, reduced
using clean primary energy, have the highest energy density of any chemical fuel and are
stable solids, simplifying trade and transport. The chemical energy in metal fuels can be
released by combustion with air to produce heat and motive/electrical power. This talk
will overview the concept of metal fuels, and the various power system options, for
applications on Earth and for space exploration. It will also touch on the combustion and
reaction physics of metal fuels, including a discussion of how the PerWaves experiment,
supported by both the European Space Agency and Canadian Space Agency, has

advanced our understanding of the fundamentals of metal-fuel combustion.
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