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Experimental Study on Unsteady Flow of Wing-in-ground
Effect at High Angle of Attack

Yang Mei, Yang Wei, Jia Qing, Yang Zhigang
(Shanghai Automotive Wind Tunnel Center, Tongji University, Shanghai 201804, China)

Abstract: Studying on unsteady flow of wing-in-ground effect at high angle of attack is of important significance
for the aerodynamic characteristics and control of unsteady flow, Wing-in-ground effect of NACAO012 at angle
of attack of 18° was tested in a model wind tunnel. The velocity fluctuations in wake near the trailing edge were
captured by 3D CTA. Unsteady flow of wing-in-ground effect in different flight height was analyzed based on
the test results. It is shown that vortices near trailing edge of wing in ground effect at high angle of attack are

shifted backwards in ground effect. With the decrease of the flight height, both the frequency and the bandwidth

of velocity fluctuations are decreased.
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Fig.1 Wing-in-ground effect wind tunnel test
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Fig.2 Velocitytest by hotwire detector
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Fig. 3 Arrangement of test points

2 XWHERSDW

= YRR R I 8 BT A5 B I i R B IR T
FHE.BERGHNIRE R v FHKPHE

BEATRINE 4 B .
30 30
25 20
20\% 10
B
15 0
10 49
0 10 20 30 40 50 60 70 80 90 100
x/mm
(a) h/c=1.64



166 METEAR

B4

0 10 20 30 40 50 60 70

x/mm

80 90 100

(b) h/c=0.34

1 1 1 1 1 J
50 60 70 80 9 100
x/mm

1 1
30 40

1 1
0 10 20

(c) h/c=0.14

B4 v PHEE
Fig.4 Mean velocity of v,

ME 4 F[LLE W, HLE BRSNS EER
MNEZHRAEE, REAKRIE. ERXLA
TR ESHEZRERKERE, KKRERSE
Hh 3k B 5 AT 3% B ZE 25007 5 0, R B U , T 7 3
K. MEZEHEAB/N BRESKENERD G
%, WREREBMK,FETHRK T HE E
K MNBEEEREIKRM B XEER, 4B RME
MER. HEE 4@ FE 4, HmP T HR
B FHAMERONDE. HRBEHEER
BB SRR ERS . YR EN S ERMK,
51 5R BB IR, JLF R KB, R e T K
B TFERAFHRG MM EBE A/c=0. 14 B,
3T Hb T 97 3 Ok W &, B TT ULER Bl sk B S 4 B iR
MBI EMBRAE, M AJLFEKFEIHERE 2=
100 mm K& (B 4(c)).

HIEGE KL EEESE v, WP EE
ATIE S Fin. ERBRITEET , HhE R
BRERENVER NEBFLE RN FRBERS.
5190 BT U 2 AR ZE QA I B B IR KBTS RIS RIS
) ([ B 28 B R 32 08, BT YT R I A (y 1D T
EABRE MK, ERAKIRT. FE CITEER
REMR R/ c=0.34) , J5 G 5T IR 58 BEHE N , it B b TR Xt
.3l i BR 11l 7E P2 55  BY B 2 A 19 B TR IR % 7 A

B QMR EE, HIERFE&YmE
ERBER h/c=1.64 FRHHM. EAREHRITE
FET (h/c=0.14), B T b XS5 B9 FR ) DA & %%
KSR R, 5T ILERIEE AT THE
WATHBEXRRRE. ENEBSHE STREERYT
RS BREE, RN EER/N, B
Pr B BRI A/ c=1. 64 HEBFE,H
WIEFEZWAMEESE/NT h/c=1. 6481
PHEESTE,

J
0 20 40 60 80 100

x/mm

B5 v FHEE(=0mm)

Fig.5 Mean velocity of v, at y=0 mm
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