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Abstract

The aircraft has been said to be the last of all vehicles to be forced to rely on the fossil fuels due to severe weight
restrictions. In fact, the amount of CO2 emitted by airplanes takes up about 2% of the world's total anthropogenic
emissions. However, even if there is a temporary decrease in transportation demand due to the impact of Cov-
id-19, the demand for air transportation is on the rise in the long term. Because of this outlook, it is feared that the
CO: emissions from aviation will increase, though for a relatively small level, due to the expansion of electrification
and higher efficiency in automotive and other industries. Nowadays, aircraft is not immune to the trend toward
electrification, and research and development are conducted all over the world. This review outlines the latest
trends in electric aircraft and the role of the batteries.
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Propulsion systems of electric aircraft (Note: In these figures, some elements such as reduction gear and
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Fig.2 Progress in output power of electric aircraft and future development.

Table 1

Technological trend in electric aircraft.

1973 ~ 1990 1991 ~ 2000 2001 ~ 2010 2011 ~ 2015 2016 ~ 2020
Seat 1 1 ~2 ~4 ~14
Speed ~ 120 km/h (Ni-Cd) ~ 100 km/h ~ 250 km/h ~ 330 km/h 342.8 km/h
~ 50 km/h (Solar cell)
Range 260 km (Solar cell) ~ 30 km ~ 190 km (Li-lon) ~ 400 km (Li-lon) Unknown
Maximum ~10kW (Ni-Cd) ~ 13 kW ~ 92 kW ~ 192 kW ~ 560 kW
motor output ~2.5kW (Solar cell) (Fixed wing, Singleengine)
(total output / ~ 800 kW
aircraft) (Multi-copter, 8-engine)
Electric Motor DC motor DC motor Permanent magnet synchronous Permanent magnet synchronous  Permanent magnet synchronous
motor motor motor
(Neodymium magnet) (Neodymium magnet) (Halbach array)
Power source Ni-Cd battery Ni-Cd battery Li-lon battery, Fuel cell, Li-lon battery, Fuel cell, Li-lon battery, Fuel cell,
Solar cell Solar cell Solar cell Solar cell
Typical example  MB-E1 (Austria) Silent AE-1 ANTARES 20E (Germany) e-Genius (Germany) Extra 330LE (Germany)
Solar Challenger (US)  (Germany) Boeing FC demonstrator (US)  Taurus G4 (Slovenia, US) Volocopter 2X (Germany)
Rapid 200FC (Italy) Solar Impulse 2 HB-SIB (Swiss)  eFlyer 2 (US)
Electric SkySpark (ltaly) Long-EZ (US) City Airbus (France)
Solar Impulse 1 HB-SIA (Swiss) E-Fan (France) E caravan (US)
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Fig.3 Effect of electrification and automation on operation cost reduction of rotorcraft.
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Fig.4 Comparison of performance of eVTOL currently under development.
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Fig.5 Measures for cruising range improvement for pure electric aircraft.
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Fig. 6 Relationship between cruising range of pure
electric aircraft and battery energy density.
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