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Trends in aircraft electrification
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International trends in electric aircraft.
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. Topics related to electrification of aircraft in Japan (other than
ECLAR consortium)

. Type certification of small electric aircraft

. Large-scale projects toward electric commercial aircraft

. Electric VTOL



1. EIREIM Topics related to electrification of aircraft in Japan(1/2)
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https://www.meti.go.jp/press/2018/01/20190115007
/20190115007 .htm|

January 15, 2019 Hffiin hICEE

Agreement between MET| and The Boeing

Company on Cooperation in Aircraft
Technology.

o EENHEEICH BB LI

® EEMELEHIT Composite manufacturing
o =& B L H i Automation manufacturing
Cooperation in electric technology

v Advanced lightweight batteries

v' Advanced motors and controllers

v For electric propulsion systems in aircraft

O EENHEIIFREZRIMD—D
® Electric propulsion is one of the most important
technologies for the cooperation.




1. ENE)F Topics related to electrification of aircraft in Japan(2/2)
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Project for practical application of advanced systems in aircraft
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Next-gen electric propulsion system R&D

FY2019~FY2023
@ ESIENMNDEHNEBENHE AT L
High efficiency and high power electric propulsion system o\ EA]:i.f,ﬁ- AN %Eﬂ*ﬁﬁi—é

@ XEEE . .
Lightweight battery ® From MEA to Electric Propulsion.

https://www.nedo.go.jp/activities/ZZJP_100104.html
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2. Type certification of small electric aircraft

Regulations

LSA (Sport Aero)

[cs-zz (Motor Glider)

J

Part 25 (Large Aero)

.

Part 27 (Rotorcraft)

J

.

Part 33 (Engine)

W

.

Part 35 (Prop)

J

29 July 2013 amendment(2X&])

Subpart H — Engine and Electric Propulsion Units (EPU)

14 Nov 2014 SPECIAL CONDITION #l5E

Installation of electric pri

Part 23 (Small Aero)

—_

—

ASTM F2840-11

opulsion units in powered sailplanes

ASTM F2840-11
RTCA DO311
SAE J2344

New FAR Part 23
Aug 2017~ FE1T

BEEX IS REF

Electric Propulsion regulatory not started yet
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Old part 23 New part 23
| [
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Prescriptive requirements Simplified Performance-based

' standards
|II J_u' |:> 20P = Flexible rule
[ \/—

I +
170P ||~  Consensus Standards({R2£. #i1%)
} SAE, ASTM, RTCA, EUROCAE: -
__—

® Standards Developing Organizations (SDOSs)
DRENA L EFEZE(|Z spos role more and more important.
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BYE AEROSPACE eFlyer

“The first FAA-certified
full electric airplane” 2020

EVIATION Alice 2020s
Full electric commuter

ZUNUM Aero ZA10 2020s

Electric hybrid commuter

® New Part 23 T/MNEBIMEHMN R HXFEEAZ FLEERGEMN 7
® Small electric aircraft may obtain type certification soon in New Part 23.
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REThRPart-2312H (1A 5ELE

Risk Category

(max passenger seat) [ 463km/h LI F

& M ZERFRFE B XA

Speed category (designed cruise speed)

High: 463km/h #&

(<250kt) (>250kt)

Level 1 0-1 eFlyer2(1seat, 102~222km/h)

Trainer
Level 2 2-6 eFlyer4(3seats, 102~222km/h)

Alr taxi
Level 3 7-9 Alice(9seats, 481km/h)

Commuter

Level 4 10-19 ZunumAero(12seats, 547km/h)

® HMIEFRLELTHERENDGMN?

® Will it be socially implemented as a transportation system?

Commuter
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3. Large-scale projects toward electric commercial aircraft

Jet fuel tank

Battery

Parallel Hybrid

1. BAREMDOAHH G

INSUILNATUw R E I =ZNATw R

Battery
— Jet fuel tank

2e TS Rye Tk
Series Hybrid

1. BHFFEEH(LE) LG

VS
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® \Which type will become implemen

ted in commercial aircraft first?

10
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Project 804 by UTC E-Fan X by Airbus & RR
2022 Flight (planned) 2021 Flight (planned)

1MW 2MW

Source:https://www.utc.com/en/news/ Source: Ricard Entz(Airbus), Electric & Hybrid
2019/06/17/airshow-p804 Aerospace Technology Symposium 2019

® 2020FE B LI KRB RITHER

® [arge-scale flight demonstration in the early 2020s. 1




4. BEJVTOL Electric VTOL

_~Wingless

300 ( N *) Lilium Jet(2pax) . .
Bell Nexus(5pax) * ngless (MUItICOpter) EHang184(1pax) Volocopter2X(2pax)
'E‘ 250 m Uber requirement(5pax) * Vectored Thrust
E ® Vahana(Beta)(Zpax) Robinson R44(4pax)  ® Lift + Cruise
e&/ahana(Alpha)(1pax) X .
% 200 (_N.m:rgrz?zssg)gger Air Vehiclb (2pax) e Electric Rotorcraft VS
Q Firéfly(Zpax) X Conventional Rotorcraft
Q 150 obingon R44(4pax)
& ! m Uber requirement .
" ®jtyAirbus(4pax) X 1/1 0 WI n g ed
g 100 *%ql0 opter2X(2pax) -
5 EHang184(1pax) Lilium Jet(2pax) ~ Vahana(Alpha)(1pax)
(.
O 50
0 v, J Vectored Thrust

Cora(2pax)

0 200 400 600
Range[km]

@ LELDARAMNGLERTHM?
® \Which type will be widely used? 12

Lift + Cruise
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Aircraft electrification technology is becoming a competitive area to create a new industry map.

Small electric fixed-wing aircraft enters the process of obtaining type certification and is near practical use.
Regulations also support electrification in order from small aircraft, and the role of international

standardization organizations SDOs (SAE, ASTM, RTCA ...) will become increasingly important in future
revisions for large aircraft.

The technology of electrified propulsion for commercial aircraft is planned to undergo large-scale flight
demonstration in the early 2020s, and technology competition has shifted to the MW level.

Some of eVTOLs have already achieved manned flight, and the differences in performance among the each
type have become clear. In the future, the effective technology will be narrowed down to the ones adaptable to
the effective business models. 13
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http://www.aero.jaxa.jp/about/hub/eclair/
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