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eV /STOL DZ /5% & RITERE DR
Study on Aerodynamics and Flight Performance of eV /STOL
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Abstract : A variety of UAV (Unmanned Aerial Vehicle) and UAM (Urban Air Mobility) have been developed. Most
of these are multi-rotor type and their VI'OL (Vertical Take-Off and Landing) capability is their strong point. However,
in terms of performance they tend to lack of endurance. Therefore, many type of fixed wing VT OL are being developed
in the world. As one of them, we proposed original fixed wing VTOL to improve the endurance performance with a
simple mechanism. Our fixed wing VTOL is equipped with ducted fans for thrust, and it can also take off and land
in a short field. Then we call it eV/STOL. In this paper, a concept and an outline of the proposed eV/STOL are de-
scribed. Computational fluid dynamics analyses of aerodynamics of the aircraft are conducted to reveal its aerodynamic
characteristics and flight performance. And the flight performance of the eV/STOL is theoretically discussed.
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ODWTIIZToCWh, FORTY 7Ty R7AXRTIN
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T AMENOERERLTWS., ZLTTEXRTAHIK
BV EHENDPKREEID D Y, MAHH 75° DL ORI
BILHED X D REVHEN R 2D H L2 LR LTH
D, TOBLOTIIEMETH 5. ARV AT T
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LA OFRERNOELRL Y 7 VA TOHRE, S5HO
72T, FVM 12X % CFD T2 & D I RIE O %
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44 ZBHEMEETIV IR LZEITER2S CL,
Cp' DEPREITH I ExH AL, AR, HHRES
PUIIREIIRATHE IS L ST AICHT5HETH D DT,
Cro, Cpo FIRATHE RS L 245, Rizk o CFD T
TRLEEDIE, O, Cp' IERITHEERHEIOKE X
Lo TEMT S, £2°C, T3 CFD s RS 5T
W5 —EDORITHE Vo & EBERITHE L L, TORITHE
FETOEMREE 2 5. CFD T & W7z FLIERATHEE
TOZNEND Cp, Cp DfirHa—5 —HENPEa Dl
“&D Cro, Cpo EELIIWE D% CL/, CD/ & LG
AT o TAER, INsIAao 2 kEETHY, Ik
B3 238 & TR IHORI T T & 5 L S
7o, 2ZTCL, Cp' %X (8), (9) ® L) IME L Theat
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Cr'=KprTvo+ Krv (8)
Cp' = KprTvo+ Kpv (9)

2 2T Ty \ZEERATHRE ORI G- 2 72T, R KT,
Krv, Kpr, Kpy 3 a®2KEHTHSD. Lo LIRITH
& v — & — i —%E T L MANENT D LRAAD
ThbbIEIZE0WHENDEDLS., F-MHLE, #liduo—
F—HE N OZRfICHHITELEEZONLDT, —%
RATHEE O — & — [l N OFBHISSET 23 T %34
(10) ® & H 12058 L 7=
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Kpy = Kpy2a® + Kpyvia+ Kpyo
O E Nyo? o 1 WREEE L, ¥ Ky & KLV 753‘&)0
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TP A HIET 2 LE D 5. wfbtiﬁ’ﬁﬁﬁF
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—HT 5. toT, BERITHE Vy TOU—¥ — E%
ﬁ%Nm&Tét,EﬁwmﬁEFVT®D & — [Al#z
BN oo C', Cp' ollifids (16) TR S5 ik

RATHE Vo TOREREL Nyvo OB (14), (15) d Cr/,
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Vi
Mm:Nﬁr (16)
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FI XA DL IR D,
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© 2025 JSASS

5 73

%475 (2025 48 1)
0.55 T
0.45
%‘/
o 04 |- p
9) //
o 035 /
@ 03 —e— 12000 rpm (CFD)
W 035 [ S SO / .............. S — —+—18000 rpm (CFD)
5] —+—24000 rpm (CFD)
S 02
(&) / -4--12000 rpm (approx)
& 015 4 -+--18000 rpm (approx)
- 0.1 /j -4--24000 rpm (approx)
0.05
0 (
-0.05
-8 -6 -4 -2 0 2 4 6 8 10
Angle of Attack o [deg]
24 HJIREO CFD il & STl
0.2
0.15
S
8 ol / —+—12000 rpm (CFD)
g 4 —— 18000 rpm (CED)
2 / i —+—24000 rpm (CED)
O 005 - Sl s e /g?vd o -4--12000 rpm (approx)
%ﬂ VM%/ ---18000 rpm (approx)
a i -4--24000
. r__ln/ﬂ// ; rpm (approx)
o / |
005 T

4 2 0 2 4 6 8 10
Angle of Attack « [deg]

8 -6

$250  BLIHRE O CFD AT & i

INHLDZENL, EEORITHEV, HIT TO O,
Cp' g, X (12), (13) X (A7) #ATHZ &I2LD, &
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1 Z DR (18), (19) %Mo CRHET 2 LEAH %, LU,
=2 CHEM L EAoR (18), (19) #fiso TIREL Tw
% eV /STOL HDOIRATHEREIC DWW THET§ 5.

45 ZBHEMEEBLUARIT MU L T2 FTIIED
L=l & CFD T cis o/ Cp, Cp OfE%flio T
TEHARPFRATIREE IO W THES LT L S8 WIRETO
AT LMD 2R 572012, FRoEpa (18), (19)
AR < OB E VoK (6), (7) I L TEHT S
3 (20), (21) DEI kD,

1
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1 1
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