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ABSTRACT

In this paper, computational analysis was carried out using a model equipped with a lift fan with the same thrust as the

maximum take-off weight of the RC aircraft using the Onera M6 wing. Freestream velocity and angle of attack were used as

variables to analyze the pressure distribution of the wing surface and the flow characteristics. Fan-in-Wing analysis showed that

the vertical take-off and landing functions were highlighted at 3m/s and the lift coefficient of Fan-in-Wing at this time was

about 14% higher than the Onera M6. In conclusion, when the Onera M6 wing was equipped with a lift fan with the same

thrust as the maximum take-off weight of the RC airplane, it showed better performance in terms of lift coefficient in low-speed

flight where vertical take-off and landing performance was more pronounced than high-speed flight. Therefore, when there is

not enough take-off space and must meet low-speed flight condition, it is considered suitable to use Fan-in-Wing.

1. A

T

el El(wing) 7k FAll A= o] QL
S WU w4 A vgo] FsstAt
(Vertical Take—Off and Landing, VTOL)®|] E7}s32=2
o153} HBE o] Sl 3744 Aloko] ek

3] 7IAlofl ZE|7} A2kE o] o] F Yl Blgfo] 7hsgt
WA e gele] vle) ArjHes e w3

408 W8 Atk VIOLO] ZFsshuz ujwal o], 2

3 = A
Q1 gH|go] 75k g elo] Aat ZEloA o) ¢ T
A& Fske] VTOLo] 7hs38hH o], 255 ¢

o] "3t A Aol AYH :
VTOLE flaliA= F7HAQ1 o2l W(ift fan) 9] A2Hs

2 she g7 el e Fol BUlet 8 Y W
A5t AL Fan—in—Wing (FIW)olz} gict.

FIW+= S/VTOL(Short/Vertical Take—off and Landing)
= S8l AjHE dem w2 AHA A7 NASAY 7)<
B4 Zrols =7t Qlt, o3t AEE 7|HEe = 1964
| A& 37| (Ryan XV-5A) Al&tol| 2857 %= s},

E3 FIW= S8 WA= HE §, ehes § We

=
et )b vl we v =4 o]F, 1 MR H|FYe] o]
Mg Algshs oy W =3 ugAolct, o W By u|3Y
A 27 vy Ao = AL ARSI 524 o|2F
2 T8 Ao 3 Ao 2HE e dgurol oFy W
& FESl] WAt ofH S MR WS A ujE
of =3 A UrkAQl 1] ]9t SARHA 80| 75
sict, E3t 3|7 e)7)of Z]ukeh thE B3k ujgAo] vla] 1
2 ool A2 Hlg Aol &2 A 71 gk §}A)
Tk Ao o 3|HT skEo R Qs THo i &
4Lyt
E. Brogan 57& g, &, my wdlE 9 @ &
& 23 712 A7 vy ur) M-S Ayt Y
wW 550 EAS Aysta dfo] gets Pt wdl
Eo] ZYg HolR7] §J5te] R | ¢Ee Ao

o o

4

o
AIA A}, E-mail : jscho@hanyang.ac kr

El

FoFoistn 7] A58t (Department of Mechanical Engineering, Hanyang University)
Fiietal 7] A58 (Department of Mechanical Engineering, Hanyang University)

The KSFM Journal of Fluid Machinery: Vol. 22, No. 6, December 2019, pp.22~29(Received 07 Oct. 2019; revised 18 Nov. 2019; accepted for publication 19 Nov. 2019)
22 SRSHDIHEE =2E: M22d, M6, pp.22~29, 2019(=28 £ U Ak 2019.10.07, =24FUXE 2019.11.18, MARA2YXL: 2019.11.19)



Fan—in—Wing UAV S&

Az vy B2 Mo St ofo] jEgZto 2 Qlste]
o] A S7kstH Il PR Y] 2 = ol st
of & ==Y(nose up) YA RHET} 7| ZEUSS &<

alsict.
Jean F. Duvivier 52 FIWol|A] AMEl= sHo)| T}
o] A oo W A FH IV UHEE(pressure
distribution)2} S-=of o3| A1}t o|E viFoz W
o 9 4 ol 340 ol 3 Aol a5
g o] 2z o7 Whe 7K Angle of Attack, AOA) O 2 <IgH
Wl e e WA 9e sk
Harry H., Heyson”-& NASA 7 by 10 ft, 30 by 60 ft L
23 40 by 80 f19] 2L 71N EF AP T 2]
3.5, Bl 0.5, A9AololA] 1650] FEzo] 48
o RS 7ML WS ARgte] F50l B 1y )
FIW VIOL 29| Al%o] ofuat dahg ulaxol diat
Q7% sleich 50 27] chul 4w} 2717} ks
2] okod W ] anprt A4 dlolE 9] ko] Hith=
% 47h qlom ¥ 7k Eaks dole] me) Se
CEEEPES BT E
P. E. Rubbert 5% tjoksl uja) z7ojx

Am

_I_:

N. Thouault £9L FIWE A9 &2 &I (freestream
velocity), Revolution per minute(RPM), 719 A2
o) 71S0% B AolEEAE BER AU DA
Folol o, e, WIE 9 R A Telw W %
skict. o] o g7 Sdof 7H7he

.4
q
o Me AT Ao] A AL Ao= Tl

_Hlﬂilo

2 =M gatdog AREE E7l 2EQl Onera
M6e} RC HIZA | o]&F FHFMaximum Take—Off
Weight, MTOW)¥} 3} 28-S 712 oFy e 231
Onera M6& RElZ AM35IQTE 28 58 &9 wrozt
(@& W2 AHgsio] ol Tol A2EA) ke W

®
o

r
H:
é
é?:
:°|=
E

El
_?_‘
—VL I
L
ol
.>,i

N

_\ﬂ

r!

O
&

oftule] e
Hoj| gt E‘:]%I% w2 514 %L_Tl Ansys Fluent Ver, 19
R20| 4] A|'E&8}= 3D fan zones 7]5-& AMEdlo] E4 A
AEOR WS RS A4 sjgen Adden
2hE RElS ARgSE] wie] AAUE AR Al tigt of
e sfAskalrt

s=RMD A =28 H22d, Me=, 2019

21 85%7% X»

b5
G =3
=2
g
D
G = 5
g
g

2.1.2 Fan momentum sources

O

@

E AGoA EA Al FARS A}gsko 24 WAsks o3k
38 Azstatel s ALk B Slstol £ s B
Fluentof| A A|&3l= 3D fan zones 7| 5= ARESI%TE ©]

L Afewin) 3 W WY £52 wejste] 7 W A3
of ti5te] & U 3AS 7153514 3hH Moving Reference
Frame(MRF) AlEdo]dnt Z-& 7)%5& gt

3D fan zonesOll Al AMEEl= & WEF, A W, W W
FO| T PHAL A7 A (3), (4), (5)¢F o] i
ot APQ & F W fgol disl e THEAZE 4Y
&, b= EYol=e] odf & WFer Afd(sweep) Hi=
ERo|E(toroid) FHY FA, w; = W] T, r =W 5
OEHE14 Wy W A, 0, & Aschs W 4 i

£ W SEY R, & ¥ vlo] w2 W o=
o]—oﬂ A= Aol BHAE, R = W EHolE ool uhy 17
AV Eowa g4 S5 vehd
A
5 - 209 ®
h
2W7 (R <r<R)
¢ |Qop| h r= ip
5 = 2 @
2R, (R, <r<R)
ar| 9,
V2
T
23



=X|Z - 0l

A LB WAL AR s FrhHoR
W, R, ¢ o B Ao] Bashel 22t 4 (6), (1), (9O
ekt v, =W 2T We] SE v o, =W ST
o WA wE, b, = ARHE] HlE, o S ASE ehiI

W=(o, +0,)APQ) ©

Ry, =B, +(B —R )b, ™

=mh (R, QR —R}) ~ ) ®)

2.2 HMuUFH SN

221 HH

5 A70I4 AST S FAE Onera Mo A5}
o FE(09] dol= 0.205m, F(h)-> 0.305m of SAHZ}
ofwto] T2l ol Table 19 Lieh gk

FIW &40 72 3D fan zones?| 374 9] 9x|e} 77|
o tf5to] N. Thouault o] A7 Frh& 2E319ct”

Table 1 Wing specification

Specification [unit] Numerical value
Wing root chord [m] 0.205
Wing tip chord [m] 0.116
Taper ratio 0.562
Mean aerodynamic chord [m] 0.162
Half wing span b [m] 0.305
Leading edge sweep angle [deg] 30
Trailing edge sweep angle [deg] 15.8
Aspect ratio 3.8
Wing twist No

Fig. 1 Wing geometry
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Fig. 3 CFD mesh
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