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Analysis on aerodynamic characteristics of fan-in-wing
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Abstract: The complex flow caused by the interaction of the fan jets with the freestream
was numerically simulated and compared using computational fluid dynamics (CFD) method
based on structured/unstructured mixed grids in order to investigate aerodynamic character-
istic of a fan-in-wing configuration about vertical/short takeoff and landing (V/STOL) un-
der transition. The ducted propeller of NASA was simulated firstly using sliding mesh tech-
nique. Time-averaged results showed a good agreement with experiments and the relative er-
ror was 5. 3%, proving the CFD methods using above was reliable and accurate. And then,
the aerodynamics of fan-in-wing configuration with different attack angles was calculated.
Results indicate that the special effects of suckdown and blocking caused by the fan jets lead
to notable lift and drag increments, the max lift increment is 2. 6 times the closed-wing’s lift
and the max drag increment is 3. 2 times the closed-wing’s drag. The mixed flow field located

at the rear of the wing results in a little of lift loss and rolls up in a pair of vortices.
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computational fluid dynamics (CFD) method; sliding mesh; lift loss;

a pair of vortices
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Fig. 1 Mesh of ducted propeller
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Table 1 Comparison between calculation value and

experiment value of ducted propeller

24 2B e
$J1/N 64.75 68.18
SRS i 0.1412 0.1487
W2/ % 5.3

3.2 FTEMEBEHETEER

R2HM T THILET T RECCO HI R
BCCO VLT S8 B BCCo) 0 E i B 5 S 1e
H" W .

®2 FTARAVNBRTHESIRELR
Table 2 Comparison between calculation value and

experiment value of closed-wing

a=0° a=5" a=10°
SR dHE R A SR iR
C 0.006 0.002 0.162 0.171

0.366 0.349
Cqy  0.015 0.016 0.022 0.021 0.037 0.0366

C. 0.002 0.0004 0.029 0.028 0.046 0.051

FEID AR o 43 518 51 10° B33 A 52 56 1
W BT T AE %S Ay T P 3 A7 R B iR 2% HE
J PR T 58 B felE P A L AR A TR Dy ™ R o i 3
TR0 T S92 6 A6 70 DU A7 1 — 2 9 JL AT 257 24300 £y
B RIS S A X R 22 /0N, 3 B SR AR A JL AT XS
PR ok 45 2 19 52 0 g s T LA 220

4 HEER

AR X LB P 1 OB A SR Y B R BE AT
BOEBERL. S PRI T 25 R i R A5 BE . 3158 i (1]
89 XUBR T AT SR S S8 4910 65 1 v FIr P 30 ) MR e 3 2
AT S0 A Al L T HL3R 6506 5K KK L3006
JERALE N 2). M- Fe5d Sy 8000 r/min, F 3y
BOE T RAR LKA N 1.5 X 10° , KA S M B4
YR 1 THT & it A4S U SO BT AT AR E W TR
SRAR IS e e — JH By I [ SF- 2.

B2 BL3E P XU A R

Fig. 2 Fan-in-wing configuration
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Fig. 3 Changes of aerodynamic force with attack angle
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drag changes with attack angle of

fan-in-wing configuration
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