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STUDY ON SCALABLE DESIGN METHOD OF
eVTOL AIRCRAFT FOR URBAN AIR MOBILITY
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In recentyears, the development of Electric Vertical Take-Off and Landing (eVTOL) aircraft for Urban
Air Mobility (UAM) has been heatingup. Because of the novelty of the concept, form of eVTOL aircrafts

have not been fixed yet. Wide variety of models have been proposed and their designs are becoming

crowded. In the future, this situation may hinder standardization, development, and safety certification of

eVTOL aircrafts even though they are necessary for social implementation of UAM. In this study, with

the intention of future construction of lucid design architecture that captures various size of aircraft,

several conceptual designs of eVTOL aircraft for UAM have been made with a focus on scalability. In

addition, feasibility and practicality of the aircrafts and the method used have been considered.
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Table 1 Duration settings

flight phase duration [sec]
taxi before take-off 180
take-off + climb 300
transition 60
descend +land 300
taxi after take-off 180
Z 2T, LIS DT ERER AR R kD D &
WML BE LV SRED. ZORMUBHEA AL LT,
(7) BiR
BIRIE, EEMZEHE IR A OGS & LT IcmE
BRLETHD. ﬂ?ﬁ@]ﬁﬁk/\47 ) v NEHXD 2 50

RE— T, BERENDEERENN R 5.

MEH FRICBN T, EMEROHEZIEX 25 E
DNy TV EBEHTIVLERD D, HONPLDRDIFE
EHBIOHER 7 7 > O EN % FigbDOFEMITY =

\Z& TIL®, Table 1 DR % % U7 & E S O
EIEMAEROBEE =R LFEE LTER L.

NAT Yy RERCEW Y, MBI N0HA LR
20, EMFTERBHEBREBENORE WF A I 72BN
TARE LAWK 22 TWhiud i vy, Lo T,
BOE NPT 5070 R LR OVE BTE ) 2 EROILUE
L L7 F7, BEREORRNS, ¥—E UMD
i A & BERERE OB B R B A SR 7.

(8) M

NAT Yy FARICHOWTIE, BRI=v FDIEMNIT
FERBEHZ DWW T O BFT 2T 5. REHZERIN D=
FOVXEEIL, Ny TV ORBEEEDDEITHOT-EN
EEROBHHEZRLXELFELTHD.



F, "7V y FHFRUZBW T ¥ — b OiEfizic
PE o TREL DBV T D720, U ICHIRE RIS 72
L. ZAVENS U EROMEERES, 7 L S Offtfe EEEE
OREEHAT D2 L TRDE. [4] RATREICB W TRE
MEZEEERE A& AR LE. ZHENBREEIC L 2
B ERED, NIRRT 2AMER 2/ S <Mz
THRMITEE TEX L2 EEFADOEDELE LTINS
DTHD. BEEEOENOFRK AT AL, FEANYTY
DFRBEIC L > THES 5. [5]

(9) EE

T2 E CHERRE R & Hibi iR A & LT LT
To S, AN R FHI T RSN D DL, AEMEDOK
T S LMBEEORS THD. LER-T, ZZETOF
Hab LRl ER(E E) S AEMEZRD, HEkk
BEREOEIGHIREBIEICL > THEMEZERTES LD
T BUNERDD.

UAM H eVTOL DRl E &% LT D Fig.6 ® X 5 7o4%
BAZ T HEEx 5. EiL OB REORINE LT2EE
ERAERD, ANSh-pbEE &> O EEEREZZLS]
WCHEREZ RO,

take-off weight

empty weight

structure

lift & thrust motors

[if pure-electric] battery
[if hybrid] hybrid system
turbine

generator + convertor
middle battery
payload

[if hybrid] fuel

crew, passengers, packages, etc.

Fig.6 Concept of weight

ek, EBEMIZBOTUIANA TV v FERITET 8%
HEFHMHIZ L > TEEIL, B 0% Ao ERIZE
TEMTEAHIEND, THAAEMBEICED .

3. W ERET
(1) AdAE&

RRERERICEND, HESEOANN IBERERED
Fig.7 ICFEBF 5. Fig7 O X 212, Flix OBERAAEOMEE
Ve R A Wo 7o 1 ERAUGE BERE R DA A RN B
LCREDLHICEHIN TV S,

(2) EHEAR

AHIZONWT, R=YVFLEE VT A NDbT RIS
— F TRV HBO UAM 248 E L, A {EwE 100, 200
500, 1000 kg @ 4 FEFEO ERIZxF Ui E) 7 ds LU NA
7V RAEROBEE O RIKGE 21T o 7. e LT
ELEE, —SE2kBLCRED Table2 iIZEE 0 5.

—
\ Momax S \ e/

Fig.7 Inputand output diagram

Table 2 Settings of constants

maximum lift coefficient  [-] 1.2
lift-to-drag ratio  [-] 8.0

load factor  [-] 3.5

aspect ratio  [-] 7.5

energy density of Li-ion battery  [kWh/kg] 0.25
energy density of fuel  [MJ/L] 36.49

target disk loading  [kg/m?] 50

power loading  [kg/kW] 5.1

reserve capacity  [%] 15

efficiency of motor  [-] 0.9

efficiency of generator + convertor  [] 0.8
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Table 3 Aircraftspecifications

Table 4 Aircraft specifications

specs pure-electric hybrid Specs pure-electric hybrid
purpose UAM for passengers purpose UAM for passengers
type eVTOL with fixed wing type eVTOL with fixed wing
wingspan [m] 10.2 7.6 wingspan  [m] 17.9 12.2
wingarea [m?] 13.9 7.8 wingarea [m?] 425 19.9
diameter of lift fan  [m] 2.4 1.8 diameter of lift fan  [m] 4.4 3.0
number of liftfans  [-] 6 4 number of liftfans  [-] 10 6
stall speed [km/h] 118.7 97.9 stall speed [km/h] 1725 134.0
cruisespeed [km/h] 178.1 146.9 cruisespeed [km/h] 258.7 201.0
truerange [km] 50 51.4 truerange [km] 50 50.8
take-off weight  [kq] 1190 455 take-off weight  [kq] 7700 2180
empty weight  [kg] 1090 355 empty weight  [kg] 7200 1680
payload [kg] 100 100 payload [kg] 500 500
fuel [kg] - 28 fuel [kq] - 81
available [kg] 100 73 available [kqg] 500 419
1400 9000 -
LI passengers LI passengers
% fuel L % fuel
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Fig.16 Comparison of energy density
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Fig.17 Passenger weight ratio difference by power supply
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