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Abstract: Adopting 3-D numerical method, the performance simulation analysis of 350 kW ducted-fan
was carried out. The aerodynamic characteristics of 350 kW ducted-fan at different tilt angles and differ-
ent crosswind velocities under vertical attitude were obtained. The results show that under the 10 m/s
windward condition, the tilt angle has a significant influence on the aerodynamic characteristics of the
ducted fan. With the increase of the tilt angle o, the ducted tension, rotor tension, total tension, power
and force efficiency all show a trend of increasing first and then decreasing. At a =60°, the peak is
reached. The influence of the tilt angle on the ducted tension is more obvious than that on the fan rotor
tension and power. And the influence of the tilt angle on the flow in the area near the lip opening is more
obvious. Under vertical attitude, the influence of crosswind velocity on the ducted fan is mainly reflected
in the change of the ducted fan performance, and the change of the ducted fan force efficiency is mainly
determined by the ducted fan performance. Crosswind results in a redistribution of axial velocity at the in-
let of the ducted fan rotor, with the most significant impact concentrated in areas above 50% blade
height.
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Tab. 2 Deviation result of tension coefficient

ik b CFD 15 C; e C, W2/ %
0 0.335 0.351 -4.7
0.12 0.279 0.275 1.5
0.24 0.233 0.222 5.0
0.36 0.150 0.161 -6.9
0.48 0.112 0.099 13.1

Tab. 3 Deviation result of power coefficient

ik L CFD 157 Cp iR Cp 2%/ %
0 0. 140 0.134 4.6
0.12 0.136 0.130 5.0
0.24 0.132 0.126 5.1
0.36 0.107 0.114 -6.4
0.48 0.112 0.100 12.0
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Tab. 4 Variation law of duct aerodynamic characteristics

s % AR/ %
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0 0 0 0

30 141.4 98.2 239.6

60 281.5 168.2 449.7

90 193.9 167.1 361.0

2.2 EHRSHEMESH

BEXT I FLZAS X TE R 7E 1, =0,5,10,15
F120 m/s M RUTHBE 25 0 B AR MR AT T 9,
15 45 3 L2 A5 T T T XU AR P B 0 DRk B g A
fepisE, IWEI R AT LAE L, V) 720 ~ 15 m/s 5
P TRRE R XU B D ﬁ?ﬁjju)&lﬁ%ﬂwﬁ
XU EE 38 i S 3 TR TRV, Rt
m/s Ji , 5 BTV 2T N B ka g

8 420
—— )] =O=HTHS
—B—RiEN S —he— T

400

380

kW

360

1 1 1

340

10
MR EEY /m - 7!

0 5 15 20

15 R R 4 1A ) XL e 2 L ML

Fig. 15 Variation law of ducted-fan characteristics

with crosswind velocity

16 25 H s XU R0 DL K gt e I A DXLk
PARARIE B . AT ARt 38 il ) DU B 1 28 AL R
AL, V, 750 ~ 15 m/s {1 [ Y, Bl SR B2 (1 33
JnE s fE v, it 15 m/s J5 1RO



559 HHEHE, 55 :350 kW ZLiE XU sl R R AU 5 - 67 -

RN <R
15.5 90
150 F 38
7145
= 86 -
. w
14.0 .
Z
g s 2
= 135 i)
R 13.0
12.5 80
12.0 ' ' ! 78
0 5 10 15 20

PRGEEEY fm - s

16 38 XU 13 Rl XU BE Y 2 4L
Fig. 16 Variation of ducted-fan force efficiency

with crosswind velocity

6 25 HRAE XU T Bh R RN R B 122 Al
MU R PR A ARXS T 0 m/s XU 28 FR IR B2
B s R TE A BEO KGR ) AR AR R RO, T
Vo =15 m/s BBV, =0 m/s BT 47 07 386 i 2 o
RIKF 34.05% , TEA MR FE Z&AF T, e 54
TIN5 Dy R A A W JEE e, BT 2 Ak
T EZWE LT IR

Fo EEARTEESHEHERMKEEHELRE(%)

Tab. 6 Variation law of aerodynamic characteristics of ducted-

fan with crosswind velocity under vertical attitude ( % )

Z B 5m/s 10 m/s 15 m/s 20 m/s
it 2.30 9.54 12.76 12.07
BYJE 2.97 12.70 16.28 15.79
IR 5.60 24.48 34.05 32.55
LRV 3.06 13.65 18.72 18.12
ISETVi| 3.89 17.18 23.71 22.82
J15 0.90 3.98 6.39 6.08
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