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Abstract Recently, with the 4th industrial revolution, interest in Urban Air Mobility (UAM) has been
growing along with the rapid development of science and technology. UAM is attracting attention for use
in civilian and military sectors. UAM is centered primarily on electric Vertical Takeoff and Landing
(eVTOL) aircraft. Bach country and company is conducting research to lead the eVTOL industry,
technology, and standards. For eVTOL aircraft to be guaranteed smooth operation as a means of
transportation in the city, the safety of the aircraft must be sufficiently guaranteed. Aircraft safety can
be guaranteed within the legal framework of airworthiness certification, but there are currently no clear
standards for airworthiness certification for innovative aircraft concepts like eVTOL. On the other hand,
in 2019, the Buropean Aviation Safety Agency (EASA) introduced SC-VTOL ahead of the Federal Aviation
Administration (FAA). In this study, the characteristics of an EASA SC-VTOL were analyzed and defined,
and the applicable eVTOL airworthiness certification standards for Korea were presented based on this.
This study will be the starting point for future eVTOL airworthiness certification and R&D.
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Fig. 1. Definition of AAM
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Table 1. Classification of UAM 2.3 =N ZARIBIIE S
Categor Type of Aircraft 'GQZH %ﬁ]ﬂﬁ Ed ?_%7]‘5*% FAAQ‘ EASAE &
Single Mode "‘—E AwstE] s glon, AR 7 Al A= 54
*UAM operation like a regular aircraft o n cﬂ 7]_ 1_0 - o]
Op'era- (fixed wing, rotorcraft) R AFAS7IES A UL Sieh Table
Mzglgo d Dual Mode 32 FAWNZIS7]7(International Civil Aviation
*UAM operating like a car on the ground and like an PR o o =)
e S Organizaion, ICAO), FAA, EASA ¥ Ut ZEF
13| o] 7}5lo)|= o]
CTOL(Conventional Take-off and Landing) 7]— ZH O]—‘L "1 4 O]— ] 7] EO:]_’_‘L ]:}-[2’6]
*UAM requiring take-off and landing distances
Non- similar to fixed-wing aircraft Table 3. Ai hi Certification Criteria of Ai t
electric STOL(Short Take-off and Landing) aple 5. rwortniness Lertirication CLriteria o rcra
*UAM capable of taking off and landing at short
runway or at low speed ICAO FAA EASA MLIT
Take- eVTOL(electric Vertical Take-off and Landing)
Off & *UAM taking off and landing vertically using Annex 8 Part V FAR Part 23 CS-23 | KAS Part 23
Landing electricity power without runway Annex 8 Part Il | FAR Part 25 | CS-25 | KAS Part 25
Method eCTOL(electric Conventional Take-off and Landing)
lectri *UAM using electricity and requiring a similar Annex 8 Part IV FAR Part 27 CS-27 | KAS Part 27
G ke-off and landing distance to fixed wing
aircraft Annex 8 Part IV FAR Part 29 CS-29 KAS Part 29
eSTOL(electric Short Take-off and Landing)
*UAM using electricity, capable of short runway
or slow take-off and landing Table 3914 AAE 7|& Qo thE EE Z9el=
Internal Combustion Engine 7]%0] 9&1—9—"]' B ﬂ__’Loﬂ/\ﬂ :ﬂ]_/l]o] Q= =9 7]_:‘_%,% o
Energy . T
Source Electric system z2 JeRoIt) CS-232 7MEEs) HE Ale 37
Hybrid system -
(FolH] ol AMgEl= 7)), AFERETE T35

Table 2. Characteristic of eVTOL

Characteristic Type of Aircraft

*Runway is not necessary

Vertical *Not related to existing transportaion
Take-off & . ¢ P
. infrastructure
Landing

*Move from a special point to another

*Noise reduction
+Simplified structure reduces production and

Lift, Thrust, .
maintenance costs

Electricizati
ectricization *Improve Fuel efficiency
*Eco-friendly
Driving *Reduce pilot operating costs

*Strengthening safety by eliminating human
errors

Automation
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Table 4. Airworthiness Certification Criteria of UAS

Cat. Criteria Type MTOW Remark
CS-LUAS F-W (2016)
gﬁ CS-LURS R-W = 750ks CS-VLR Base (2013)
SC-VTOL VTOL | <3,175kg {CS-23/27 Base (2019)
STANAG 4671 | F-W | S0 | 5 e
“ STANAG 4703 | F-W < 150kg (2014)
> _ P
10 st g | o | 25k |52 e
STANAG 4746 | R-W | < 150kg (draft)
STANAG 4738 | VIOL | < 150kg (draft)




eVIOL &357] AJAT A= H&4t A+

slAJat, 2 EASAE AAHOE SC-VTOLS A4
TAEFHOoH, NATO 9A] STANAG-4738 9+ %}
Asto] VTOLoleh= A2 Bgo] gkar|o) tist 73
1571E Aol g d& o volrtal Sl

[m]
JETR=E!

i

E
=0

2.4 EASAL| SC-VTOL
EX

EASA= VTOL 340152 st 15 &
4% VTOL] gt E4% a% FAA©] A A4
TAJSESATE EASACIA= CS-23 4%t 55 7I%t
VTOL E424& /Hdst9 0‘11 o]& FAA Part-233}
Z3}E o]2WA CS-279 84%E A 1T it
Z, SC-VTOLZ CS-233 CS-279] 7146k5ke] VTOLO]
gt ZIRIS7IESZ 201990 LHEEQN, o=
VTOLoﬂ‘:‘} 14.9:3 /\‘6‘]- 7\2-_]_% E;Ggg Skl 011;].
SC-VTOLL A7|FA 31497 UAM ¥ Hoverbike
ol 485 BHo7 7|E 3Hn 19 Qo =
& Q] BnES}t 3220 tigt ok 7
Al8kaL ITHB-10].

SC-VTOLY] £opd 8 EAL 2y} Lt} v

71%(Subpart B) THEO| A= 71A|19] (84, ¥IEAD,
HPFd, e, AL, LYTHER) i 87=E
7\1]/&] skl glom, FX(Subpart C) GEOAE 7|4 +

2477400 Higt A5 et 71419 AR Aol gt
7]'11.‘%‘ AAskaL ek AlRAE(Subpart D) THEO]A
= " Aof AF, 25 AT, 2, 3 A, R
Tof gt 718 AAIskAL 1L, BEEKIAFA(FRA
E)(Subpart E) SFEOJAE ZREZKI TR HFA] 0] 29
54, 2, 5899 4 3k &A] gt 7lES AAet
I ok 12a, A7]/AA7](Subpart F) THEAA=
ARgu1o] et YEMA] o 9 ugEHARY
(HIRP digt B3 7| 2 HeJR S3gu|el ks
v, H|PR=71EGA(FDR)O] Het 8FES zﬂﬂa}z
uom, S5 ] 9 7[eKSubpart G) THEA=
a4 7lf A7l E ] AR, 84 *7%*4
FA el HiFt 7182 AAlsta ot

L
-

uls|

[¢)

oiI

of

2N

> O
¢

o

ol

o

155 A

VIOLE sjelg =
9ol 71 24

= 7Hdol ARt B4 ol
F5719F 2pEske =53 I 4
o|2tE FI7IE Aok Bol2 8= U1
guld o Z LLOIFRTY] QIE7|FEL Table 494 E
L ule} 2wk thrskE VIOL 38719 E44F ol2

o]
A

=
=
=
=

455

°1%ﬂ (ks 7]%71" Aol ofgfZo] dom, =
22T VIOL QI57I%S uHdsk] 9lsf &&lolx
. -4:’- EASA= °°]7]E gAyo g SC-VTOL-01%
Q718 tie® SC Light-UASE IAJsHoH,
JARUS(Joint  Authorities for Rulemaking on
Unmanned System, F-IA|A ] gt F2A8-S K3t
5% FH)oIA CS-UASE IAERAL Q)ThH5,12,13]. o
E‘r’ﬂ VTOLe| tigt Q157152 AA L] TH&Lo njg
= 2970011, YU E AAEE &5 =54
0*7] fJsliA= VIOLel S3kd ARIS7IE0] 2435
g = oloF & Zol},

= 0O
=

3.1 L=t &

el 2000
B WEER GRS,
o9 7|3 9 240] L85 ek
o Seutetel BEIYISIIE T
o4 B vie} 2eHs-10]

1__

Table 5. History of A/C Criteria Notification

Notification No. | Notification Date Reference
No.2009-05 2009.09.23. MIL-HDBK-516B
No.2011-01 2011.12.07. MIL-HDBK-516B
No.2012-11 2012.10.26. / Change 1
No.2015-02 2015.11.13. MIL-HDBK-516C

- Partl: MIL-HDBK-516C
No.2017-03 2017.04.11. - Part2: STANAG-4671
- Part3: STANAG-4703
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