▪︎ MIT’s Electric Aircraft Initiative aims to assess and develop the potential for electric aircraft from drone to transport scale
▪︎ The MIT work focuses on aircraft design, technology development, and environmental impacts – two examples below
▪︎ System wide impacts are being studied in collaboration with UCL and the University of Southampton under SAECA
CIVIL TRANSPORT AIRCRAFT DESIGN
§ The aim is to devise overall A320-size
aircraft designs as a function of key
technology assumptions (e.g.
batteries)
§ The TASOPT code used in NASA N+3
aircraft design has been extensively
modified for fully electric aircraft
§ Current designs are for a 900 nmi
range A320-size tube-and-wing
aircraft
§ Battery specific energy of 1500 Wh/kg
is currently assumed (equivalent to a
matured Li-S battery chemistry)
resulting in an aircraft 25-30% heavier
than an A320
§ High temperature superconducting
motors are required, along with
variable area nozzles which open up
on takeoff
§ The designs optimise to ultra-low
pressure ratio (FPR = 1.2) fans, with an
example shown

electricaircraft.mit.edu

SOLID STATE PROPULSION FOR DRONES

NASA N+3 D.8 designed using
TASOPT. The design used
conventional fuel and resulted in
up to a 70% reduction in fuel burn
relative to a 737-800.

TASOPTe-designed A320 class electric
aircraft wireframe. This design has a
900 nmi range, enough to cover about
80% of the missions flown by A320s,
and six ultra-low pressure ratio fans.
Total energy use is higher than an
A320, but CO2 emissions are lower if
electricity is provided by natural gas
power stations or cleaner.

§ At the other end of the size
spectrum, UAVs or drones may
become prevalent in our
environment providing a range of
services – but are noisy and if not
electric result in emissions that will
degrade air quality
§ This project aims to develop silent
“solid state” (i.e. electroaerodynamic
with no moving parts) electric
propulsion
§ An ionic wind is the propulsion
mechanism – a low kinetic energy
high volume thruster
§ Component level experiments
demonstrate efficiencies potentially
higher than conventional propulsion
§ Current work is on the development
and testing of a first solid state
propulsion demonstrator with a 4m
wingspan with integrated power
electronics

Ions produced by corona discharge at e
travel along electric field lines to c
where they are neutralized. During this
time the ions collide with neutral air
molecules transferring momentum to
them. This results in the propulsive
“ionic wind” propulsive stream.

Prototype electroaerodynamicallypropelled demonstrator UAV with a
wingspan of 3.5 m. The emitter
electrodes are at +20 kV and collectors
at -20 kV for a total design potential
difference of 40 kV. To date integrated
tests up to 32 kV have been run.
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