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DA 2 H 48 8 AT K . 2RI 50T il BN AT 4% (Urban Single-person Aireraft) £ BACAL %
P T A R B BB BT ROR T 2 B0 T G W D A R T A2 3 Y A O 29 ) R
TR

IS 2 U nME RS VR T IR 36 45 e b I KL IR A B HE T N AR S PR I R OR RS R R BEE T AR
b, Xiao ZEF & T — K H T3 b1z i i v 3h 3 AR AT %8 (Electric Vertical Take-off and Landing) . i%
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BRE 2K Ry AT A A AL T R R AN K OF AT RS (3 ), JC AT ] A 2R BB N AILEE L RVAE 8 3 7 R AL
AR R RE R AT, fi 2%/ H] PAL-V International B. V. &4 T —3k 4 & PAL-V Liberty Sport ) &
FPVRGE 30 RATVR G 3 Bl Ry, FLTOUR B 1+ AT 47 28 4 MR8 2 0 AT i 4 1 i J2 1 3 40 U 2 4k, 2 4
SRR 2R s R 2 R e R MR AR R T L AN S R b T AT 3 % CATVR WA A B e Oy 246 kg, KAT
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e B 1 [ 5 L e R 25 4 £ P 1 1 52 B R AT AR A K i RE
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Bl 15 0 BT 3R B AN R AL LRI A8 L 31530005 L 40 A A sh R AT BEL Fe 45 A< 3l P LA 4% e e
fi# o R E T RN AT A AT R L B R R AT R B AR B R SR Ol CATIA X JH 47 8 A
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Wing) , 34 4 W5 & 2 BIL A R 158 47 20 Sy R A0 =X 2 %o ¢ O
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PRI TRAT AR AR B R O i — 2D e e kAT
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B R E R AT AR AL . T R AR b AT SRR A T R A AL S HE S BT AR R L [
I 5% B W% 7R R A o 72 v BEAT AR R R DLOR B R AT AR E . K aWLa 3l e o i sE el B 4 i
SRBE A 2 Bl S EE 22 0. 78 g/em®

L BT A R 4, B R A SR 2 G 2, 0T 0 N RATHR 19 RAT TR 2 B e g ik B H 2
RGPRBR AT A ARG 28 A BRI L ST BN AT AR RAT L RR A 1 000 m' s 2 R B RAT B
(AT S R LIS 1 e HlE AR B, AT B S A BRI B 2 0 RAT I R A R AT 2R B B R
70 kg A RARE N 90 kg, BT B AR E R EAT o 160 kg Beiti% AT 4% A9 AT B2 162 km/h (& 5@ 3
KT . TSR AR R T AR A T DA E KA R P T B R O AL LR R L. TEARZE
R A g, Clark Y 328 Je NACA RG] DU 407 B0 32 A2 45 R4 09 /& T+ 0 RV 09 <3l B e ik JOF B
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PELBZEIER 1R,
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1.2 ERLSIEE
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50 m/s., ¥LLE 3 NZEES A Profili 1,8 LIHE B BHiES Re=1 422 874,

L=C, %pvzs, (D
KL AFS,Co AT I ER 0o AEREE o FAHRKRREE,.S MEmM., RBIEAXDOITLUEHH#
N RITERAE AR R T AVE S S A PR R ANAR A U NS LT R B R U E CRAE 2D L HLE
TR RIS B8 1 S 7 BB b R R R 3R 1A AR /N . BT LA 7 0 B3R R I RO B Sk R e N I 0 T
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s AR AL T — 37~ 10°WF, = 2% il 2 JC I S 43 5 s DN LI A 14, Bl 5 AR J3E 188 R = 2% il 46 2 i 4 o, v
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M NACA 6413 ATHRH R K. B 2(dD 7R 1 =3 AU i 00 03 46 22 580, 1% 3 808K 4T Tt e ) kg

Al LLE H NACA 6413

SR H H A P b 38 7R HAT S RAT AR E M A B B AR L
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0.025F —— NACA 4415
4 1.0} 3
ﬁ ﬁ 0.020
R o05f =
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0-0¢ —=— NACA 6413 0.010
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5 100F W 0.0}
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A/ HARI(°)
(c) Fhraik (d) Wt A48 % 2%
E2 =MBEASHRYHEE

2 =MERMERTFHER ARIISE TR ELS R, A, NACA 4415 3 A1E i
10 5.5°,Clark Y fil NACA 6413 A H ¥R 6°, =

Ve

TR R AR 2 5 A K .13 NACA 6413 FHFH

Wm. & LRGE I AT 4518, NACA 6413 EALRAF 5 ITEK,
x2 =SHMHEISHSHUMR
NACA 6413 CLARK Y NACA 4415
M/
PAPAE ¥ 18 FHBA H PAWAE ¥4 FHBA PAIEY FHRA I
4.0 1.119 1 153.301 4 0.836 9 121.564 3 0.935 3 132.910 4
4.5 1.172 3 156. 401 8 0.887 9 122.176 9 0.985 6 133.189 2
5.0 1.2251 157.064 1 0.938 8 123.526 3 1.0350 132.692 3
5.5 1.276 9 157.642 0 0.989 9 125.303 8 1.086 4 134.123 5
6.0 1.330 7 160. 325 3 1.041 4 125. 469 9 1.135 1 133.541 2
6.5 1.378 0 156.590 9 1.091 1 125.413 8 1.185 6 133.213 5
7.0 1.427 5 156. 868 1 1.139 7 122.548 4 1.236 0 132.879 1
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S 2 AR A AR R T % AT B 4 B A 5 A 7 SR SR B TR R 2
S 0 5 R IR B AR R T 52 2 0 R 0 R L 7 R I R 7
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SR BEAERRUE S PR (0°C 1 ARIER AR W 1. 29 kg/m’ MEHRAF 1T+ 1 000 m, %8 8 E Y WEAIG 10%6
T B B R 2 SR 200 1161 ke/m' . KATHERENR 45 m/s.SCALHERE R T+ ) 5 T ) 4 (g e
B g~10 N/kg) B 1 600 N, 4510 EZH0H A AR (D S5 R T S~1.2 m'

1.3 ERREHE

TE Xflr5 % B NACA 6413 A, {fi ff L2k
FRAIHT T EL 0 55 005 0 O 01 358 B 083 30 A ik ¢
AN 0. 13,

Vel 3 3 AR 2% A0 B % T 09 R N
PES (E M IV TS ORI ;/ﬁiliﬂji%iﬁgﬁﬁiﬂaw
R 1T AUt U A OE TR B Ak % 2 W T ‘
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B0 JIT % J80 3 8000 T 600/ W 38 170 |3 EARABE
Bl 80T 1% 3 08K 10 5 7 U 2 LRI T A 981X 7 P 2 L

PSS AL S~1. 2 m' LA NACA 6413 LI b th = A 3 M0 3 AR B 3 = AR HLIL 7
WIBAR. % 3 4t T = FOLILA B 155045 2800 I 40 B AT VLM 0 20 = A LI 0 2046 SR A 4
B, SR AT = MR BN 1 004, THILEL ) 27. 177 3BT ISR 1. 007 1,7
BLEC S 27. 230 3,45 = iy 32 KUK SO ] 8B 300 S3R  0. 985 6, FFBILLL S 12. 449 5 KLIALAR T i
AL,

Cp

I
moo0oo 0000 mm =
SCxahrvoNRErIOE

x3I =HMNEEXSHE

F 24 = PiEy A Fh L 3
1 HJE/mm 3 000 2 400 3000
2 W TR/ cm® 12 000 12 000 12 000
3 FAR LK /mm 500 500 500
4 FAR5ZK /mm 300 500 300
5 JUAT - #)8% K- /mm 400 500 400
6 TR B 5%/ mm 408. 33 500 408. 33
7 KT L 7.5 4.8 7.5
8 HEFE G 1.67 1 1.67

el 4 rp =R BEAT LEXT . ol RLWT 2 & AR 3 A R U s BE AR 3 R ELNERAR [ 3 AR08 4 . i KA ik

R JRE 2 7 B O A X AL AL 2 B T A X 1) AR S 38 DR U A I T 0 T 1 ) S s e i

Vo B BT OF HoDsg ek ik in A L A TR DO R SR A S BT 2R . = A 3RS R B s AR
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M4 SHHLEREG SR
1.4 B2ESHEIIT
PRk Ao AR, F R R T 1. B8 TR R EEINRIA R b N A R T L e
") R, BT B & ShHLEE T 1 920 N & 48R B 19 20260 . (8 F QAT 51 N 2 4h 3145 b 298 &1 L .
RH 328 =X
X=C, £pu'S, 2)

KX HBHTI.Cx IR R0, i BRI, C R SR AT &R T A AR 40, B AE =X (2) 5
AT CATRR S .

HUA DA R RRE ) 728k C,=0.008 1,/ 1 000 m i 45 % p~1. 161 kg/m’ , B HFL S~1.2 m’,
T RE B /N AT B 162 km/h AR AR (2) 13 Xa~114 N, B KT 28586 M AT B Sy [ 42 38 48 0 /KO &
113 BT Ts K s 3 35 /08 o B A7 76 T 0 R0 88 468 55 BHL 0 DR 3R IR1 b A4 26K A 4 0 o & B WL B R T 1Y
40 %0 W 2/ 768 N[44 7 BRI 2k 45 36 o i .

KA BN CATER R IT S EN T AT R 162 km/h, A B R RAT B 1 000 m, & Sh bl
RAHEST 1920 NLHLEL I e K3 3 m, e KR ©ii iy 160 kg, B & itk 60 kg,

2 HNTRAT SRRy K

2.1 SEidmEE

AR 3 A 3153t L3R R A R 52 4 K BRI LI BT 5 B 4 L SR J5 DA Profili wh S 5 2 ROSF Y
LAY TR IFAE CATIA (AT I AN 5 fros. 16 /R T 38 1 Br =R Al fe 38 1 Be MM i % LS 2 b
] LU A IS A 0 F B R 3O L D ML 45 B0 9 1 3. 5 Be L3 B BO3E AT % R R 3 B A
M3 2 BIRTSAL M BN T3 2 Berm 3 1 B4 .38 1 BUS S AOM BUN T3 1 B3 e i . LAk
M3 3 Befigs T 2 Borh 3 4 Bl ds TR 3 B 35 BUi g T 4 Borb L e 5 BebLEE ) Sg e it B
LR T PR,

Bs mREMERK Ee6 EI1K 7 EZ=
K8 A pLEE a3 5 Be. AT LUR BITE3E 5 BU e G Ab Ay — BRAEIE DX S, b b O R 3L 25 B0 N TRAT AR 3
5 4 — i R I AL FR T ) B8 P R AP o o P O i A o BN TR AT A8 AT B RAT O KO /AT 3R
5 BO A A LA e Jo — A 3B 3R B il B it A A /N L AT L BEL A5 00 M SR A 1) 3 4 L DA TG ik 2
T R T80 AT S AR B T o 2 5 BOHLIEL S AU 4 o A BR 3 U0 /NI AR AP IR L W] 0 A /D BN TR AT AR R
PRARER L HL3E SE e AR A AN 18T 9 Firzs o 3@ B ARG IMIRE D 58 1 BE3E A9 38 28 L A6 MRS A9 PN 2 T BT L
T4 Fa NIRRT HLE A ARG LR S S AL O T 45 N2 R S — B B HLA
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FEMEAS G 1] LB (R L e sl — i A L BN TRAT AR 2 A U (9 S5 B WA B T R e 2l L o T L] )
Fezh el 22 5, QAT I I I S0 B U MR 5 1) O B LB v BN RAT AR RATER AR T . /NN I e B
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\
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P12 S i 8 A sl ML T8 3L B A S 0 e 2 30 B R LA IE Ak i sl WL AR 38 B S0 A1 0/ B A BH ) O 4R
s RRBE RO i W R S LR AL AN 18T 13 F7m o P 14y "RAT HR AT L 4R AR I3 & 0% 12 . N AR B0 F B
R i P AN FE AT H AT BT Sl A R B AU 1) e S R BN TRAT A A AT 4 ) AR G a1 o R 3R
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L AR S D RE . RORIR T BN TRAT SR AR S HERERL AN PE 15 BT L R A A i AR v Xk 2 Ak i A 5 O IX ik
AT AT B L1391 4k B (7 G BT B G 5 A5 S AR

B2 pERE B 13 REEHH B 14 CATIRAH B15 BAXITRZGIER
2.2 BHHE

1ERCFFEHL (Digital Mock-Up) AL B b X 80N TRAT 85 147 12 30 05 5 68 BT 19 AL ARCKE B a4, Bl
BCHE B A BRI R A 20 A2 T RN A S 7%, 4l il dr &0 E

BLIEL FR A T () 1 BT AR e 4 S SRR A o 446 ML 3L 109 38 Sl DU R P I A 3 TR SC B, 7 5
Priz sl v HILIE {2 e 38 G R A A AT PR L S DR T O B R s — D E A S LB L E
ZEMArizsh, R ES5% 1 BOLM RS S MK 16 Pron . b B4 1 M EZ 2 200 A0 30 & 1R
B2 MG 1 B L 3N U £ L AR Tl TS ok (1 A% Bl L D B I D 45 3 BESEE 300 mm, 5 KR
1B 7 X BN RS B LU R E O
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Research on the design of future urban single-person aircraft

under low-altitude economy
LI Di, QIU Chen, LI Hui
(China Special Vehicle Research Institute, Jingmen 448000, China)

Abstract: With the rise of low-altitude economy, urban single-person aircraft provides a new idea to
solve the increasingly serious congestion problem of urban traffic. In this paper, in-depth research is carried
out around the future urban single-person aircraft, aiming at exploring its design scheme to achieve efficient
and safe travel in high-density urban environment. Firstly, by investigating the present situation of
urban aircraft at home and abroad, analyzing the existing traffic problems and potential demand, discussing
the existing problems and improvement methods of single-person aircraft, and focusing on the design
concept and technical requirements, a lightweight and flexible single-person aircraft design scheme is put
forward. Secondly, through analysis and calculation, a future urban single-person aircraft with a flying
altitude of less than 1 000m and a cruising speed of 162 km/h is designed, and the overall parameters such as
maximum thrust and wingspan are calculated. Finally, according to the calculated parameters, the wing
fluid simulation is carried out, the aerodynamic shape of the single-person aircraft is established, and the
motion simulation is carried out. The simulation results show that the designed delta wing has the
characteristics of high lift-drag ratio and difficult stall, which can save fuel and extend the flight range.,
and the pressure distribution on the wing surface is uniform, which is conducive to stable lift. The
expansion and contraction of the wing achieve the high maneuverability and low occupation space of the
single-person aircraft, which is more suitable for complex urban environment and meets the design
requirements.

Keywords: low-altitude economy; single-person aircraft; pneumatic exterior design simulation;
motion simulation; delta wing
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