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(D AGATE(Advanced General Aviation Transportation,1994~2001)
2 GAP(General Aviation Propulsion, 1995~2000)

@ SATS(Small Aviation Transportation System, 2001~2005)

@ PAVA(PAV Exploration, 2001~2004)

(& DARTS(Dual Air/Road Transportation)
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L 1
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Rural/Regional Next Dual-mode VPI Pegasus Dual-mode NASA Langley

Generation GA (5 Pax, Concept Gorcept
300mph, 500 mile)

Intra-Urban Gridlock Georgia Tech/NASA Hanson Intra-Urban Ultra Mobility

Commuter Concept Autogyro Ultra Mobility Mission/ High-Speed VTOL
(2 Pax, 150 mph, 400 mile, Mission Low-Speed VTOL Air-Taxi Concept (5 Pax, 300
ESTOL 500° TO) Concept mph, 400 mile, VTOL)
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" Simplified aerodynamic vertical mobility concepts

Single phase Dual phase Transition phase

_
p-4

>

-
MULTIROTOR LIFT AND CRUISE TILT-X
lift combination tilt-wing, tilt-rotor, tilt-duct
Fastest certification Slower certification Slowest certification
{""." Speei ~70-120 km/h ~150-200 km/h ~150-300 km/h
indicative)
Routes Selected All All
» ~70%of intracity ~ 100%ofintracity ~ 100% ofintracity
_ 0% of city-to-city 100% of city-to-city 100% of city-to-city

~ Porsche Consulting, “The Future of Vertical Mability”, 2018
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o Al 7HA HIRE(T A, 349, Holn)E nlPFirt.
o Vectored thrust Bt} 4=2]o]ztFo| fo|slt}.
o =FHFY A HRMPE L] T2 Aol Aot
- W& EE 180 km/h W92 s3u o] 71ss)T),
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@ Vectored Thrust @ eVIOLS ot 183 22 FE= b33 2 540 Utk
* Vectored Thruste 2EHE YEA7I& WY A F 7HAE Tiltrotor 3
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- Tiltwing: =288} 7|7} SAlo| BEg ¥kt W4
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< Vectored Thrustd eVTOL>
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¥ Power 1 ¥ Speed i+  Power
v Safety i v Complexity i v MAeradynamic Efficiency
v Compactnessi i ¥ Noise

Add.
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Lift Compound | !
> Multi Prop
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<Taxonomy of eVTOL Configuration>
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UAV

» Unmanned/uninhabited Aerial Vehicle(F-<1%]334)

c 2FAE WA A BA] AL AZellM 94 2T e AR 229
2o me} A-s(ALS) AR HA AFE Tt BIgAE Tk

*UAVE B4 “F<7]” gt F2y “FAugA” 71 v 534

UAV
System

« Unmanned/uninhabited Aerial Vehicle System(¥-S11]8§A] ) A))
« FRIZIUAV)RL HIsiA o A d-FA A 92 FAIH], X441 59
AA ANZEE TA

UAS

* Unmanned Aircraft System(F<1aHg7] A]2:Hl)
« v 8 A|(Aerial Vehicle)g}r] Rt} &--7](aircraft) 24 Al2~E2] 7t 2
Az &9 59 343 dds g1 55 A% 32 8%
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* Remotely Piloted Vehicle (°JZ;‘1 ZF HIA)
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Z,%;S]_

RPAS

* Remotely Piloted Aircraft System(24 %% &3]
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* Personal Air Vehicle(Z7]213}-8-71)
oay | IR &Rl e SEez 2Fel Hedu adst A AR
Door-to-Door 2 &-33t= 191 A7k 33715 23
* EAEE s AAd = AgetA] Fot AA A AHEHA = 8o
* Optionally Piloted Personal Air Vehicle
* U AE PAVE 23U (HSZTA fRIESH A 2T AR 8
OPPAV FRIZZES A3 & WA
* A gL FFFATIKARDFHOZ I FQ eVIOLS Y= I/FHA
« 16dFE O5A71E3A Fa8) Al KARI 244
* electric Vertical Take-Off & Landing
vioL | A7l FHo|25r|2 EF27F 4 Qle
- HIIEH R g0l Wi, BaMEol 91, BHI} glo] Aol 5ol
7Fedt vl ol BE EAEuEo] Al HdA
CTOL * electric Conventional Take-Off & Landing
* 247159 n]d7|(airplane) 2 527 a3}
Drone s FRIEF W AEHE TE e VIR AR A7 AHEE tiE
taxi FFUTAHE AE
Airr taxi | 84 274On-demandll @} Door-Door AHIZ~E A|gdhe 338 A
* Urban Air Mobility
UAM c EARFREAAZ =ANRITER B AY 1F A S)olA 44 L
SHES FEeF o WA, 1z, Aulx F& dde T
* UAMO) AME-El= vl8Al= 5271 98 ¢l eVIOLZE =3k
* Regional Air Mobility
cEA 2 EE EAE FASE T AHEA I JAEES FEFEE S
RAM HI A, alZe}, AHx 55 9= 54
*eVTOLo|v eCTOL BF &3 7Fssht & =AU 1Ys Hsixie 84
5ol dad
* Advanced Air Mobility
* UAM¥} RAM 2575 =3 3 4Hg
1] FFFFFHNASAO] Hx ARSI ETl, H9 EASAE ol &
[AM(Innovative Air Mobility)e]ea &
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UAM(Urhan Air Mobility) - _ RAM(Repgional Air Mohility)
(EME 0 EHAH) . (Xyzt ST RENH)

AAV(Advance Air Vehicle)

(O]2H BIZA)
PAV(Personal Alr Vehicle) TR ol {E et Vet
TRl diA :> AAV Take-off & Landing)
| Air Taxi | Flying Car |
| Drone Taxi | | Flying Taxi |
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c EA 2FAY Alxe] HEAR], AA-FHF TE, EAAE-NE, A EA
49 853 2 58 §2 UAMSEY A3 3l
- T8 AR UAM &AM, Vertiport Ald 7588, 285018 4 &
- H AA A AN ASTHAANAE EEHS 83 FAEH 5 A
c ASAY, ZIAES) QST - B 5 R&D, FFAR AFAA, &34 H]
2 9 ZAYY & ABEAR 1
- 2 A=A} Vertiport 7% &2 AH] w1 31
+ UAM @A 283 Avges a3 2o
DAY EX(EE)
L LTYE
19-41(2025~) 23A1(2030~) 3A1(2035~)
H| A FHE) Vectored Thrust / Lift+Cruise / Wingless VTOL
[e] & =
;((;_E%Hlfg _gfg._‘j'— On Board Off Board Autonomous
714 S ZFMTOW) 3,175kg ©]3H7,0001b)
- 714 Aol =& 15x15xH
) LPIE 600 m
L=]
% &S 150km/h 240km/h 300km/h

THAA | 2H &9 4=

Only Motor-Driven / 8.22 kW/kg ©]’¢

HE g oA U=/&F

300Wh/kg, 130kWh

450Wh/kg, 270kWh

680Wh/kg, 500kWh

HE g SRR e

1.5C/5C

2C/5C

2.5C/5C

2SA) 150moll 4] 70dBA 150moll 4] 65dBA 150mell A1 60dBA
] pPSU =% PSU =% PSU 94 o4&
AFHZAA (ATC A13ve] 749 | (ATC WA A | (ATC Hi4A4 7))
AEHRY AE3 F= 253 = Asst = LA ]| SXAAFE F=
B3 3] F -4 Fixed Corridor Mixed Corridor(3 % ") |Mixed Corridor(3 & =)
g}
3 30km &27]% : 5 |30km 272 : 8| 30km &FzZ7]= : 16
;| TN =8 SFEEHDB) | Goxm =712 1 10 | 60km =712 - 16| 60km =72 - 32
ETA
3 o o] Z=EA1(5G/6G), o] Z=EA1(5G/6G),
e = 5B FERHEA 4Ty REA, G2 | AU BB C2
= AR SWIM% H< (PSU )
N - ] @) o] A S - N
PHA 2 AUAATN | e | OO
ZA A A ADS-B, UTM X 1.3 A| UATM R A A




= Ji2%

]
P
(0

94AE E3(d=

BR 2TYE
14+A41(2025~) 22A1(2030~) 3AI(2035~)
. FATO 170 FATO 170 FATO 271
HEEE 95 Aw 1) Aw3 50 AR 1270
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ol Charging Power 250kW 400kW 1MW
3|  Charging Time 113 958 78
Taxing Time 4% 3 2%
e P 7% 5E 3E

Weather Tolerance

Weather Tolerance

All weather

12A]2H06 4] ~18A))

15 AZHO6A] ~214])

17 AN ZHO6 A ~234])

=4 33Y A= A 239, AAZ 239, AAZ
A
‘2 32 7]AHH| o] E] corridor 71741 vl 2 =4 ;1 fj}%m PN E/E%T]ib?;ﬁﬂ]_/_\_
g2 9 AR A A7 Available A A7 Available A A7 Available
NE2uE AR %3], (7} o]¥, On-demand| Micro Mobility =3t
nEdA S e A UAM 7+ A7 | %5 MaaS Platform
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: &5 150km/h 240km/h 300km/h
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A A8 100km 200km 300km
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71A17V4 159 9 1259 ¢ 759
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BERGHA (Fixed Cortidor) {Fixed Corridor {Dynamic Corridor
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@ 7Id 2AX|(Conceptual Sketch)
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@ z7] sH Al2® v X](Initial subsystem placement)
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» Wingless(multicopter) eVTOL
s o Y & e 4~84
o LT * 150 km/h ~ 300 km/h
o 3377 e 100 km ~ 300 km
o 7IA T e 3,500 ke ©]3}
e 7% :8m-~15m
o 7|4 AFo]Z e 7|1&A:8m~15m
e 7] :15m~3m
o &3 T e 300 m ~ 600 m
s = e 150 km/h ~ 300 km/h
o TEAX * Only Motor-Driven
(ZH =9 ¥4%5) 8.22 kW/kg °]*b)
o A& M3 £F » Autonomous Flight(Level 4 ©]AbH
o HlE ] oyA H&= « 300 Wh/kg ~ 680 Wh/kg
o BT oYA] & e 130 kWh ~ 500 kWh
o HlEE] TH& e 1.5C ~ 5C
o HEE] WHE e 25C ~ 5C
o HEE] 2759 e 250 kKW ~ IMW
o e ] FHAIZE 3R ~8 K
o« 2S(7|A) e 150mol| 4] 70dBA ~ 60dBA
o 718 %A » Weather Tolerance ~ All weather
o 714 4 714 e 75 9 ~15 ¢ ¢
[e)

2 (191 1km )| » 1,300 « ~ 3,000

> Ab#ll 2) @ohAHsHHyundai S-A1)20)

>ulsiA] a7+ AFKHSpecifications)

4571 &4)(Aircraft type): eVTOL(Electric Vertical Take Off & Landing)

3.
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o =8+ (Cruising speed): ¢F 290 km/h
« <7 E(Range): F 97 km
%=(Cruising altitude): 305-610 m
Z A N 7HRecharging time): 5-7 &
53 A%5(Propulsion)

- A7) % E|(Electric motors): § 7}

- w55 Aol 7bsd e 1E % HiE
- 49 9 F§ z2AY: 4 5%S Zte Ule HEEH ZEAy
- FHo)F g Z2IY V) A& Zte 553 Z2de 4 ) AE
- Z 188 (Forward flight)d= 4719] =8| gk A}&-
- ol 2H5 HIZY(VIOL flight Al ZE Z2HHE A
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o 257X (Landing gear): 3712] FHol Eo]4] 2E4A

o 25FE(Low noise): A7 A2g dEFEH Eop Jdoz vdd A58 <l
o8 71e] AFEHE AHEE] wlEol EHOA Ue A9 F X &35 tE T
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Virtual Test -7 7|t
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== H4Z eVTOLE Al A2

<Bell-VTOL Concept sketch> < Ehang eVTOL Concept sketch>
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- CADD: McDonnell Aircraft

- ACAD : Lockheed Martin

- NCAD/NCAL(Northrop Computer Aided Design/Lofting): Northrop

- CAD(Computer Design System): Rockwell

- CADAM(Computer Aided Design and Manufacturing): Lockheed Martin

39 Mg aTEY o ey gtk
- Unigraphics
- Computer Vision



= RH4E eVIOLA Al Ate

- Pro Engineer
- Solidworks
- CATIA(Computer Aided Three-dimensional Interactive Application)
> CATIAE ©] &3 B8R4
» CATIA(Computer Aided Three-dimensional Interactive Application)= ~&2-2]
&87] A=A thaxDassaulDAtell A 7HEgE F3EAE 913 CADZ= 170t
CATIAY] 542 Akakd JIE Y B3I AAV} stk & A4k Foll AA=E &
Rl HiAde) ol d37) vinel TRH EANE el mde) A3 24AE

Ao gy Fxo g3k SHoly 37198} 4 Qi Re DMU(Dlgltal Mock-Up)&
5

 CATIAC&= AREAL AAlSE Zul&o] HASNE o2 T/ =FHET} slet
2ol FRol wek ® CATPart, @ CATProduct, ®CATDrawing, @CATAnalysis 52|
SHHET} Sl
@ CATPart
SHUEE 71EHQ 3 33 BRE 7 Eshet AHESith o714

349 FAHRT FPPel 249 T2 349 S P, 339 FA
A

4o

=

1o

g o
g

o

ok

Z} Behavior” 3

o) AAR-715-AZET. = 2PAk= CATIAS] Part EFHECAM 95 v
F2olu} IGES, STEPH 2 58 Y& o] &d = AL = ok

@ CATProduct

CATProduct= CATIA®I| 4] Part E?’rﬂdi 202 P85y}l =2 THHE FAog
at9] AEXUESS A8t A =8 4o 73 3 =1 A4, =3 AL
Digital Mock Up +&, #:H & 59 xkgl S A

® CATDrawing

CATIA®IA 2319 =WdolE| & WEAY Belena & 4% A}%‘é}t— ETRED. 32k
OE e 29 I 23 =RAACIY 9% sHn §

949 2349 dlolElE Eelere] A

* CATIAE ©] 8¢ HE|FE =2 e om0

28) https://academy.3ds.com/en/projects/drone-design-using-catia-vb
29) :https://www.google.co.kr/search?q=CATIA+3D+modeling+drone&tbm
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Airbus eVTOL Uber eVTOL
" 4 Velrr:cal 1 Transition
4 - Sr e, A b
T ™~ 7

flight
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Yaw Is Controlled
Through Nacelle Tilt

1302

AIRPLANE

Tradition Flight Control
Surfaces Used During
Airplane & CTOL Mode

Are Controlled Through
Propeller Pitch & RPM




<NASA GL-10- VTOL>




== H4Z eVTOLE Al A2

0 01 02 03 04 05 0.6 0.7 08 09 1




= DIHEZBURIEIE

Example application of Phase | software toeVTOLDEP UAM aircraft:
NASA Lift + Cruise configuration (top),
CHARM prediction of NASA Lift + Cruise in hover(left) ,
CHARM-VorTran-M2 prediction of NASA Lift + Cruise in hover (right)

* Vertical Aerospace VA-X4
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e DB 2L 2lElAH

o JE Tt} eVIOL
https://robbreport.com/motors/aviation/honda-evtol-sector-hybrid-aircraft-1

A prototype will be operational by 2023,
but Honda doesn’ t expect to certify the VIOL until 2030.


https://robbreport.com/motors/aviation/honda-evtol-sector-hybrid-aircraft-1
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* 3= (PLANA) - HE=RH AN 72 F2o|&Fs Fdshk= HEV FEHR] 7A=
BRI 7] - viE e - JIEH - BE S Al 2349 Ho 500km, HiLE AL
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Fo 991, Wd 8my AE 2AD ARRIEgS YT Aotk 6] & U+ 15m
w E 2AYE 2025870 TS Algol, 20261 Al TS =Y, U2 ZIdE
(PO} Al 714 Aok 500t o)< whd AlFo|tt. 483} A5 2028 o]t

Z4]: https://www.mKk.co.kr/news/business/view/2022/02/182374/
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