
Commercial Aviation Electrification: Challenges
and Opportunities 

This tutorial will provide an overview on the challenges and

opportunities in electrification of commercial aircraft and current

state of the art, including more electric aircraft and electric

propulsion. Hybrid-electric gas turbine generators and

distributed propulsion are considered promising technologies for

more efficient and sustainable air transportation. Improved

efficiency and reduced emissions are key benefits, that need to

balance the weight and cost increase. The selection, proper

design and control of the battery technology is a key factor to

unlock benefits of electrification. 

The example of the Ohio State NASA University Leadership

Initiative projects will be used to describe possible approaches

for the optimization of design and control for hybrid electric

aircraft. A modular framework of reduced-order models of hybrid-

electric distributed-propulsion system components and systems

has been developed and exercised for evaluating the relative

performance of different Li-ion cell technologies considering

different pack sizes and mission range. Both state-of-the-art and

future battery technologies are evaluated, with energy density

ranging from 230-400 Wh/kg and power density ranging from

350-1200 W/kg. 
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