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=, it shIE EERE (electric vertical take-off and landing, fFR eVTOL) "KAT %% nJ S8 25 HE A0 S8 388 PR 3 7 == v
AT, B b MK ) R, (R TT L X B SR A T LI eVTOL 1 B2 1) H sh AL S5 48 AT H et sk T 23k,

TR Ji X T eVTOL BEAL WY TR 2 HAR , 734 1 24" H AR UK A, e VTOL "KL % A VI e 17

YU APE AN EE AL
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RBRERTBTHTE , h eVTOL 1922 B L SGE AT B i 2%
KR LTINS ; B Sh AR B R IEATAIE  PTEME P SRS AT
XEAARIRED : A

FESES . VI9

0 55

ML 3l I B F% (electric vertical take-off and
landing, fAIFR eVTOL) fIif 25 %5 J2& — it 1 m) & K 37 4k
SR Y R R AT TR S T R KL
ARG AT L, A IR A Sh b AR B
MRS A (B2, eVTOL — 75 i %
S R J T I B R s A5 AR ST
FE/INT eVTOL 2828 & s &1 nfaf g
R AR T S O BIL - B i N B3 A R, S eVTOL
WA PERF Y B E A, NASA 78 2021 4E & A6 T —1
%0 H5 UAM 19 eVTOL 1T g fis 2 M PRA ) 1
AR AL 1R 2 B DL R AT AR A8 L S T
o RN 3T 28 T AT (urban air mobility ,
FK UAM) ) eVTOL & fit T ¢ 2P 40 i 45 5.
2022 12 H ,NASA 7£—Ji eVTOL BA 8 I3t i AR
PRI A APIRS T A E 20 F R IR, 5
)R b A R A7 B i LA B WL TR 45 4 ) 4 3
SEFE EZ RS98I (NIAR) t % S ALH 347 T
B IRBATEIN, , LIFFSE eVIOL 18 'S 2 B Rl 1924 4>
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PE, ZIH FAA BEB, W02 FAA IEFESETT A9 DA
T B LA N EANHEETE AT EN—0, 5
(LS fi 25 B HIAE 1L, e VTOL TR T AT 5 B A
FERT ML XS AT PR 3, N2 87 30 1 AT 25 T 2 A
2R (0 R R ), L R TR Y A A Bk
fLOT RS 2 DU B — TR 5 6 I, £ 2050 4,
Yol ik 16 T 2 i il LR Ae 25 v kAT
RS S HE 1 118 2 SBOIR 287 38 B AT /NI 2 AU %
FFS/NT 1 <1077, F 4o x5l th e AT
T TE P RAT A B A B DA K R AR SR Y 1
it

25 bR, % &3 e VTOL 753 ik 23 ax fh &2
2 R AT R A IR S A R A
AR B ok 5 e R T e VTOL 22 A PERF5E 1Y
o, HIEHAT L 114X eVTOL it B 8 M 5 ifF 52
B HIHL O R BCR AT LIE R S, SCHR[9 ]
IR T AN BT HLEA ML 5, AT T B S B X 3
G R ERIR, B T A B R A
RPN (R A A T AR AR . b TR
TR AR DA K i e ) B B A iR ) T
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TishE, % eVTOL WHLYZ VM SR T AR 704

BB EME M BT AESCHER [ 10 ] P, AR AR BT
KEFWEFEN SN JBT i A T BIL3EL 80 A | A ) B 4 55
AR R H S eVIOL wigeon” it H i
17 TP P A B 3 A, SCRR[ 11 ] i 57
eVTOL YA FROCELRY , it TR (EL 20 A7 19 75 3 HLAAF
X ETE AL AR A | PG S A N LA A BEAT T P
RS R, 3 — 7T, W< R g8 (DI Y)-
Feda 250 ) HoR W H Bl H & & 7E— e L AL
A, SRR 1214 T Cirrus SR20 BYREHL &K R
4 ( cirrus aircraft parachute system ) B Z &R 5
1 B By AT ORISR & 1y A2 iR LR HOZ B
AT FAA So Ukt 72 rh il i 1, SCrk[ 13 ] LA
R 2% C-9 R, ST T R T e el 3 A5 1) Bl o
PERERL JEER AL T A G A PR RE 5 45 B, T s
ARG LPRITE, BRI B B2 2 (verti-
cal take-off and landing, fijFR VTOL) 45 Jak iY) 4 #1 [%
TS RGAAL T IF K B B, i i — 20 1 43 A
FIRIE , I 1] A G Y3 AT AN 42 A

ARICHT EASA F CAAC 738 Al A UE J5 T 4F
eVTOL W24 PEER 43 B 1 24 & A8 ™ B 1 R 50K
RS A FH AT A SR % AR B I 5 < T R 7 22 14
FHE AR A BRI, JF 2358 T 0 45 2R S45 1 eVTOL
TEAF CATBT B KL L % 18 15 S0 PR T’
AT SIS A 4 A I OGS 29 05, O eVTOL 1Y
J& B AR SRS T BGIE T AR 2%

1 eVTOL Ii)z"%4EH ks

0] B PR 2S 28 (aireraft) HBELH0 & LM%
SPEE TR, B2 AT RE 5252 19 25 45 2R 3O %, DA
K5 ZAHVCEL ) FF ok B2 (45 ) AR L i H A
3 W PR 75 (authority ) TA FIIZ ML 25 #5311 IT
WL RS A R IE B T BRI, eVTOL & 28 i &
TT#8250 , EASA | CAAC B il — 22 42 T B 18 Mt B
WERLEE , 3 2 3 A DR E — 25 B O R AT & 4
P eVTOL FiZ SR B L a8 85 th 4 A
6], AT R eVTOL 7 4 i) W 45 Pk % T 4 3 L i
PR K B 57 M o6 B AR A S A Y
EHESR IR 4 AR ZE AT L R B RR T
R FEREATES BRI X T e VTOL 45 F AR 25 BN A
] AEA ) /NS, T SCORE 43 51 A 28 79 A 3 Ao A 3
BER S,

1.1 EASA Bifuiy &4 4 SC-VTOL-01
FERR TN 1195 42 [X 332 17 A0 3 PR FF 2 A%

VTOL, J& T34 3 AU ( enhanced ) iz '8 YE Fl | % 28 I 1)
VTOL N &4 H £/, Hoidg ™ 8 1Y R JOR S 47
EHR R TEXENE” G, X R 2R RUHE R AN /N T 107
(SR 1) JF BARE B AR B0 L Uy
RAMEABOR 5 KA R CHLIEA AR R, i O e
FIHB TR A AR A A W0 72 4

R 1 EASA REBIRSRBHEMHIER

KA RBREW F=RM GRK JOEER
RVPEMMR AR BUMY BRBvh BRAETRE
FVFE R YR RAT /NI R R AR

e i <10’ <10? <10~ <10”
0~9 A FDALD FDALC FDALB FDAL A
FEM3 <107 <10°* <107 <107
7~9 A FDALD FDALC FDALB FDAL A
I*ORM2 <10” <10? <107 <10®
jﬁl 2~6 A FDALD FDALC FDALC FDALB
¥l <10° <10?* <10° <107
0~1 A FDALD FDALC FDALC FDALC

AT FAA ,EASA X eVTOL By I8 fifi # & ok
PR PRE R T 5470 S b & % YDA 56 16 7
Wk B 75 %5, JE R AT T eVTOL F R ik 4% 14 Sc ik
B AFE T 1 DL RO T 28 h A8 38 A8 AT R A 4R
22061 Jf H EASA t7E MOC SC-VTOL H ik 3L A
A (basic) VTOL YR BCIRAE E X5 AC 23. 1309-1E
A (H 1855 7Y (enhanced ) B %5 T AL I ml b 1y A B3
T A BN B 2 A Bl (fatality ) 5200 B )9 28T
“CPMENE” )

1.2 %At EH-216S Wik 4 25k SC-21-002

EH-216S J&4Z i % §E ( Ehang ) 23 7 T & 9 — 3K
M ZHER CATd, B2 216" R G & i —7F
gy, H TR SALEE . 1 B RO 25 il JC A 3
MR T HLBh SR Bh 4%, R R % B8 CCAR-21-R4
(RS 7= S AN ZE A G A% o o R ) 1) S L
KAZRA ARG E T & A, 8 A
PRV RN T 3 FLEL A 7T 482 32 42 42 /K7 1938 i
BR, KHE“PEU. FO10 R 40 & 75 M5 1 753K
W%, 75 PEU. FOOO(a) L& TS #8 R I &
Ut BTN % A Bk 2 I DL K5 A R G A iR
#7252 R R 2 AR,
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PEU. FO10 (a) 27X I 1

PEU. FO10 (a) 3 % j}i%ﬁ%’i&i%?&ﬂ@ﬁi’f%%ﬁﬁﬂt

2% EASA 5 CAAC £ H £ X} eVTOL i A7 1Y
LA, T LR 45 R 5 6 eVTOL 1% 4k
Hiri&ES% T2 A R HH 0 R 248 B s, [F
BFYEF eVTOL BT 25 ®AT, T2 7E w2 A
KM 2 A BRI, 2385 R 2000 9 B R AL 2 #4850
FERE X T AR ER A AS T RE” i X B ) 5 1 3
Prid T AR Al 1 5 s itk — 20 W A L LA

2 eVTOL YHLYv &2 Ph ik sE it

FEMLES 7 A AIE A v B 1) 2R B8ORS A5 R R IR
o T T 0 7 AT SRR 5 I R K
DO-178C Xf T A M2 L C P58l 2
19 9 A B bR, L S0 2 5 ™7 0 S R 2K ax s
25 S I A A B I H 1T BEIR A T H JE
LR

BT eVTOL W24k 2% 1, 5K — Ml KL T
JE AR S [ 0 1 4 it 2 ) R ) DG B, RIVHE A
25 R I R ROIR S I, AN 2 S ELER AT
Ja o AT b E A A 5 e R 822 T2 1Y) 2R A%
PR A, BT B 2 30 & 4215 11 (fail-safe de-
sign) , LA NG iof BR i S50 RN s 17 4 R i i
25 i KA

XFTRALG Y R A it 4R i it e 42
T AR () WSl e A i A,
HMERHE I I R GE MRCT R G5 7 2% vl it 2%
fif ABJEEREAE eVTOL Hp Iyt I 1l ORA PR B AR
JSCEAE (R  SOAS SCH R A A AT PR B A AL S
Y I G 22 4 it 5 RO S B b B R R
OO R LR AR
2.1 HUEMENE

SRS AR TE R E 6B T 19 0 2 B 48 4 i vh
FIREFIN  (H LA T A ™ i 2 80 A I 5 B
PRAP g — T 5t 3 A0 A2 L 25 Sl — A LR 1Y) 2 3k e
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e W /3% 1 0 0 i s ) ol | Ml )|
ARGy, CAT A AR 2 2 R WA 1 45 &
SYMES 2 3hae e E TR T, i sh w4
TR S A I, A5 SO R R &

Vi Jy 3 B R B 25 2%, e VIOL FY 7 22 25 Fili A1l
PiEME PE ( crashworthiness ) 3K F 225 2 25 DML AL
MG MTALRE 53K, R A e B 2, Qo
[ AR CCAR-27-R2 #iL % LA K B B A 487 2 =)
EASA ) CS-27 FLEE“ 1EH JE e 3 i 25 # i it A e
R AR A S SRR 561 25 () (562 2% (i
ARl ) R 952 SR (MR RGBT M), XSSk
OGS 3 51 (14 J] B 45 48 | ik 25 8 s AR T 19 PN
BRIMAS (R ) XIS AL B 454 T2 8 S R &5
FLL BT 03 P B 1 T BLR SR X R KR )
#9080 kg(20 000 1b) f) eVTOL KAT8%, if
¥22% CCAR-29 FFof HMhIE H R . Hak, %t
/NS 5 35 R AT A R Y T A5 BB SR, e
23.2270 S5 (BB ) (23, 2315 (Al B it A 2
W) iR T OE B 2 ML A B G 25 44 3 B R
EMUER, MAh, JR T iR P RE AT X eVTOL 11 45
SRR AR S B L AT 2 1 A M Xk S R v ) A
SE BRI AN sl 7 H it pT BA R D T SR, R
il 1 R R W LA B AR, B A A
(AR TR S B 42 R R 07 A o D) i By M 5 % s 285 3t
55, % AR5 JAE R 1) sl A a6 S BE A ) A5 2L
MR FARF A1, NI RIIE A AR 42

Fi¢ HR 10 SO 2 T B8 2 A0 90 225K (EASA €S-
27.952 . CS-27. 561 ,CS-27. 562 %) | M 25 24 £ 4
10 m(32 ft) i BE A B I AR i), S b 20 g
i et SRR 762 15 m(50 o) B At gk
PRSI, B PR3 51 4 4, o sz fi i e kR S
WiE, HER] eVTOL 143l 1 e+ AR L K AE
N F B AR XA AT AR A5, A OGP P BA FE M 2R X
SIS AR T IE ST 3 s 25 HH OC (22
Ko — 7, XRS5 KB K e VTOL BRI BE
(B AP Tt , S BRI 28 WX AR S 0 BA T R A5 &
M B — 5T, —H eVTOL 3 1 3% B85 A4 #r
WL T 1% eVTOL 75— MY B (Bl 15 m) Z
T, RME AL R GE KA T 7 5 AR R (9 G e
s SR WA S A ML AT I JMEE S R,
WA B LG AR Hbr, B 1 BRTH
FYUMETER eVTOL RATAS AR LR, 1 ek v
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NG 5 72 A WA 3l 4 E A, LR L B Y IS B R
AR E ST T o b i e R, FR S A
JRE e L A A T AR A Dk 2 0o 9 2 B A i A2 ) ) ol

h———'———‘ﬂ

UMM = R 455 T T L8 A2 65 49 i Bt
FEIE, 24 o 14 B 9 % 0030 K OF 2
TR

ekt

Ve ]
o

T R |

B 1 eVTOL HiBAEM/ERITTE

2.2 TEPREEA

R A Ry DL B 2 4 (R R 15 i, & ML 7% 4
TERAL QAL R s E EEN MO, &
BILRE T < 1) Lol AR 2 3L KA R 48 (Dallistic res-
cue system ) , 2 P T T K 4 AR H 5 3 EE IR
Cirrus KHLA A #E H: SR20,SR22 F1 SR22T %5 #1. %4
I Z M T CAPS R4, B AR & Cirrus KHLAY
— QB R, B E R k5L R A A AN Y R A
PREES

A T G RO R G A i B A Y
B, B 75 < 2 DAL 225 25 PR 0 50 10 R B % < e
SATF R G 2 SBH 7, DT R A ROBL A R B
BE M2 2R OR R BV L 45 A Db P A
SRV, AT A RHL R 56 HE b 75 B M T, AR TEAL
NS R o WD OB AT TN ARSI 1Y Wl O e S i
BUAC A SE B 7 DB A 1 R (slider ) 33T, b A 35
Wk (B 42 2t ok R s T i A 2 8 2540 e 2 1

FEHLIR % < 5 FT F 3 B2 75 2% R 7 < 35 72K
LR AKATIF , W&l 2 FER | 3 75 255 B e ie]
F eVTOL KL, H T RAT A 7K 3 B A B, 58 o
WA T AT 1= BE R LR AT A2 8 119 255 () R[] T F
Wevs A ARG AE AL AL 7 D 10 7= S A5
SRV P56, A7 A T B A0 S R R ML A )
AR I f5e /N = B BUAE 60 ~ 80 m (200 ~
260 ft) " T eVTOL Y | HL it RS 75 Rk
AILH BRS F/MTH R EEARR/NF 80 m, Ji4k, R
KT BRS WA %R B, R IE AT iy # v
4> FE AN B TE Al BB A B — 2 I IR % v VR
I A, 2 A B B AR AR RICIR S 7 AR FE VR

25 LM, e VIOL "KHLAY T RE S (5 an, Ha b

18 m

B2 BHEEEITHERE

IR W B AEFEPUM YRR A A0S B (10~
15 m) LU R 87E BRS <[5 R 40 A 205 (60~ 80 m)
DI b FE X PR s 11 2 3 8 1) S, B X %
2RSS EAS B IMEME SR
3 eVTOL K47l iy ik —2b 4k

T

F TARIE R 32 E ) eVTOL KHLRESS A i
AL A i, 2 B R 3T (vertiport ) 23 0 B3 IE T il
BRI eVTOL "RAHLEE L& S 19 22 4= IR B 5 it
K HEBN B 7 FA g RALAG 22 P2, EASA
TE 2022 3 A kAT T E A ER R I R R E R
BRI o 2 A R B RS R T
W48 S, 76 FAA LA TR BB E g
HOEEEHAR TREX WL TIEZR., (1) JLffk
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i1, 751299 1 ( mean sea level, & FF MSL) i i
1 000 ft(305 m) [ i &, 7 B2 0 K 9 e 23tk i 5 i
“KIX I8 (final approach and takeoff, f&jFX FATO) , M
T4 A B 1 19 22 A B AN B R B E RS M (2)
SHAEAT, FATO (BTN E N e VTOL fie Kk &
HAR Y 150% M3 &S HAT, AESCHK[ 22 ] e T
SEIRTTAS TP S (UAM) 3 BE RE 3718 78 Fir s 19 %
S XIS AR

BT LU EYERE, 78 eVTOL 2 I 25 il B B,
BE RS i b 1) 22 A DR R A i BE 08 S LU S A
H S P BB R B S S i s B, BURY
RO 5 $R AR it AR A 37 1 Bt 1) L AR S 30 %% )
FHOC, FZBEAHOC eVTOL W73 500 M, 45 6 Bk
LA A5 I8, eVTOL 1Y R AT B B S 22
SRR ] DL — DAk, Bk 3 R AR AT B
B o3 Fnt A KU an &l 3 i

FR3 eVIOL XITHE REZ MR

45 KITRE LR YR
WO AT - ey .
Gl CHE ) o ey ey AL

fizs 9 B A 2
S zgiiifﬂiﬁﬁhéﬁﬁﬁ
A7 78 1 1 S 5B P % e
HE 0 T £ 0 10
102 2 i, 5 DA
2

T2 FHETt

AL s v S s T AR I 37 B B A A1 1Y
B4 HE T RE B R Y K A
(H@Wﬁ)

T3 BHRF

7 BT, P N T 2 R i
(Hyy ) o TEMCE RS 75 25 5135
H g R VE T 6 WLV T 0T B A B4
Bl i fl 7 B AL 7E 4 WLV 75 4
105 52 P 5 DI Hyg s 15 15
H g B BE 2 TR | S80S 72 25
AT IHEGL” W 2 f T 4 T
MG T Hgg g P50 ST I 5 1
SR 10 W B o e 2 Sk 0K T
X e T

{7 BT R AT R AT

L2 2% 1 4R U T R, & e PERE
£ F1 BBt

F1  nsEAes

F2 AL

F3 WA TR
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R3(80)
WML LS

PEATE LR B 5 1 2 35 HE AR T,

HH  ATBrE

LEBIEENE s s T3 R
R

RS T2 BrB

HEATE PR K37 0 5 R T, &4

e
B OREER st e

Mo W AT
Gl : et i A
CHIE FH) Tot A
A
H,, / F2_ -
\r
Hy Fl/l '
Hyg g
.
4 g fm X1 Lslg
T PR
B3 AECTHREHNREERETEE
4 &g

W IR, RS LA ) TRHL A M R
TE 5t (9 A e A P 3 T A AR AL VR < 55 ) s
T eVTOL fiii2s 5 e 19 23 BCIR A (9 dn vl b 50
) AR IR 51 AT R MR A R, e 2
AT RAMR” A DR 2 R 3 1), AR
IR o B AL 4, T R TRAT T DL K4S
KATRY B et R, nT LA LU 458

1) N hn eVTOL (42 8 37 s Bl 4% 14, ikt fe
e #RAL FIX 3K 2

2) WL A 8 0 ik o AE X 2 AT, N
e K FRARAL T 12 105 AU, IX B iy J LR I3 3 mT A5 1Y
TR BT 2 28 S

3) W LR G YRR L 3 B A b 2
S3HT, B E ME m  T RE A R 4L

4) TE eVTOL #E A 55 KU X 35k 2 Z #/, £ X% 2
YU B ST BE AN R 45, JF e 98 IR SR A,
HEN AT 4 A G IX AN FE R ME A AR AR O
e %) R AL A 5 o (5 3 R A R e e A Y
HEATHIE Bk eVTOL A5 A5 1) & shbLME: REHRIA MK
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BRF) X B8y ik R AR T LAAR 4 35 S R KL
RG] , REARAT 25 #5007 T 8 KURSE: DX IR 2 3%
LA, 38 3 R 7 i A A A AT R O & et H AR
LA L | TR HIE T e VTOL A7 23 4% AT il F5&
N=gL

SE

[1]

[2]

[9]

XNEVL, RARKS. T4 Vet 33 B R KA T4
RERGAM BT [)]. ERRR,2023: 199,
KA, PN, vh B EE AT A 04 R BUIRBIF 5T
[J/0L]. fzREROR, 2021, 32(11) : 1-7.
0, Ja SOk, FEAC, SF. T TE] eVTOL 25 #3114
Sl 23 s i A A PRERAR [ J/0L] . s as i TR
2F4%, 2020, 20(4) ; 35-54.

SRR, Th. T DLS07 160 24 f) W B 3 B R A
wis T AT [T]. BHAdioR 5 TR, 2022, 22
(36) : 16269-16276.

WASSON K, NEOGI N, GRAYDON M, et al. Func-
tional hazard assessment for the eVTOL aircraft support-
ing urban air mobility (UAM) applications: exploratory
demonstrations [ R/OL ]. Washington D. C.: NASA
Technical Reports Server(NTRS) , 2022.

WAIMER M, SCHATROW P, LVTZENBURGER M.
Conceptual design phase study on eVTOL crashworthi-
ness[ C/OL]//4th NASA/FAA eVTOL Crashworthiness
Workshop. Stuttgart: NASA, 2021.

YANG X G, LIUT, GE S H, et al. Challenges and key
requirements of batteries for electric vertical takeoff and
landing aircraft [ J/OL]. Joule, 2021,5(7), 1644-
1659. DOI 10. 1016/]. joule. 2021. 05. 001.
LAARMANN L, THOMA A, MISCH P, et al. Automo-
tive safety approach for future eVTOL vehicles [ J].
CEAS Aeronautical Journal, 2023, 14(2) . 369-379.
YANG X F, MA J X, WEN D S, et al. Crashworthy de-
sign and energy absorption mechanisms for helicopter
structures; a systematic literature review [ J/OL]. Pro-
gress in Aerospace Sciences, 2020, 114: 100618.
WADIA K, BUSZEK M, POLIAKOV N, et al. Prelimi-
nary design and analysis of crashworthy structures for a

long-range eVTOL aircraft [ C/OL ]//ATAA SCITECH

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

2022 Forum. [S.1. ]:American Institute of Aeronautics
and Astronautics,2022.

DING M L, XIE A H, ZHU S Q, et al. Crashworthiness
design optimization for an eVTOL aircraft [ C/OL ]//
2022 IEEE International Conference on Robotics and Bi-
omimetics (ROBIO). [S.1. :s.n. |, 2022 82-86.
YEAKLE J,GUDMUNDSSON S, LINGARD J S, et al.
Computer simulation of a whole-aircraft parachute recov-
ery system [ C ]//20th ATAA Aerodynamic Decelerator
Systems Technology Conference and Seminar. [S. 1. ]
American Institute of Aeronautics and Astronautics,
Inc. , 2009.

ORTEGA E, FLORES R. Aeroelastic analysis of para-
chute deceleration systems with empirical aerodynamics
[J/OL]. Proceedings of the Institution of Mechanical
Engineers, Part G: Journal of Aerospace Engineering,
2019, 234 (3): 729-741. DOI: 10. 1177/095441001
9883109.

Heok, BUDRE. eVTOL AT M H B 1 K REHMT
[J]. AizE3h 71, 2018(3) : 32-36.

SR, ShERR. HLShERE B AT ARSI B
WFFE[ C/OL]/ /Rt AR. Rk~ 0T 5T) H 1] 2023 47
55 9 B—— RIS M A TS 2 SCEE. [
MR W MCEARTE ], 2023 84-91.

kit eVTOL MPERERFIE S HEE AR 5 A& R SR 5T
[J]. 258/ 5, 2022(10) ; 55-60.

LITTELL J D. Challenges in vehicle safety and occupant
protection for autonomous electric vertical take-off and
landing (eVTOL) vehicles[ C/OL]//2019 AIAA/IEEE
Electric Aircraft Technologies Symposium ( EATS). [ S.
l. :s.n. ],2019; 1-16.

Cirrus Aircraft. Guide to the Cirrus Airframe Parachute
System ( CAPS) [ EB/OL]. (2013-04-18) [ 2023-09-
25 ]. https://cirrusaircraft. com/wp-content/uploads/
2014/12/CAPS_Guide. pdf.

Galaxy GRS. Ballistic parachute rescue system: instruc-
tion manual for assembly and use. [ EB/OL]. (2015-
11-09) [ 2023-09-25 ].

manual/en_uni. pdf.

https . //www. galaxysky. cz/

European Union Safety Agency. Prototype technical de-
sign specifications for vertiports [ EB/OL]. (2022-03-
24) [ 2023-11-15].
en/document-library/ general -publications/prototype-

https ://www. easa. europa. eu/

technical-design-specifications-vertiports.
MICHAEL A P. Engineering Brief No. 105: VERTI-
PORT Design[ EB/OL]. (2023-03-13) [ 2023-11-15].

https://www. faa. gov/airports/engineering/engineer-

119



IV IS A 152 1)

ing_briefs/ engineering_brief_105_vertiport_design. BRARR T e M R B AL E B F A% IMA, E-
[22] AHN B, HWANG H Y. Design criteria and accommo- mail : Johnson. Wang@ aviagesystems. com
dating capacity analysis of vertiports for urban air mobili- WBEX F AL, HREMIERIT, TRHLT 6. HZ0H
ty and its application at Gimpo airport in Korea[ J/OL]. M E YT 2%, EME X AMBE AR, E-mail: olivier. qi
Applied Sciences, 2022, 12(12) ; 6077. @ aviagesystems. com
EWEE B oAt TRMAFTEMEELTERILELX
EEE T ALK Al W % 7T S M, E-mail: 2022091019@ cauc. edu.

Fiz® F L AR, TEHRLT G R MR LA cn

eVTOL aircraft level safety mitigation
measures and efficacy analysis

WANG Yunsheng' QI Xintian' WANG Penghuil'2 *
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2. School of Safety Science and Engineering, Civil Aviation University of China,Tianjin 300300, China)

Abstract: Urban air mobility (UAM) relies on electric vertical take-off and landing (eVTOL) aircraft to enable
swift, flexible, emissions-free regional transportation, effectively addressing urban traffic congestion challenges.
Concurrently, the compact urban population centers and the advanced automation of eVTOL craft introduce a host of
intricacies to ensure flight safety. In alignment with the overarching safety objectives mandated by the regulatory au-
thority for eVTOL, this paper conducts a comprehensive examination of the constraints and efficacy of safety mitiga-
tion strategies at the aircraft level—specifically, crashworthiness and the deployment of ballistic rescue system
(BSR) in the event of severe malfunctions. Through meticulous comparative analysis of these mitigation measures,
it presents an optimized eVTOL flight profile that accounts for their impact, delineating the influence of aircraft-lev-
el safety across various flight phases. Furthermore, it derives a quantifiable critical altitude threshold for the eVTOL
flight profile. In light of the high-risk zones within the flight profile, this paper proffers preemptive measures aimed
at reducing the likelihood of critical failures, thus furnishing insights and directions for the safety design and airwor-
thiness management of eVTOL.

Keywords . safety mitigation; eVTOL; airworthiness certification; crashworthiness; ballistic rescue system;

flight profile
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