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Numerical simulation of effect of Gurney flap on
performance of circular arc airfoil
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Abstract; To study influences of Gurney flap on aerodynamic behavior of circular arc airfoil, Fluent
software was used to simulate air flows around an ordinary airfoil and an airfoil with a Gurney flap in
different heights. The principle of lift enhancement of Gurney flap was studied by comparing the differ-
ence in their aerodynamic performance at various angles of attack and by analyzing the change in flow
field around them. The results demonstrate that Gurney flap improves the distribution of flow field
around the circular arc airfoil and its lift has been significantly raised, further the higher the flap height
is, the more the lift increases. Its drag decreases a little at small angles of attack and increases at big
angles of attack. Under the influence of both lift and drag, the lift — drag ratio of airfoil has been effec-
tively improved at small angles of attack, and the Gurney flap with a height of 2% chord length has the
best performance. The appeared Karman vortex and corner vortex in the flow field around the airfoil are

the key factors for lift enhancement of Gurney flap.
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Fig.4 Grid around Gurney flap
1.2 iHimeEE
H AT, AR BB AL N e iR 2 T
W N = S J5 2l (RANS) AR i F 3¢
HRAIF SR A A /N B AR AR XU Y B S s B,
DR 36 ST P ) SST b — oo B 33 J2: PR Ry %A 80 32
SR B/ N VAR B BT VIR AL G , BB SRS 1
T 19y 5 U A% 3, Xof Ak 3B AR 2 I Y (] A
AL
1.3 BRZFGESEHEX
SCHTEREE T W ECT , R X /N5 o Bt
FERABN I SRR TG, B it 8h
SHANTT FE 48 3. AT S o 115 Oy ol R
H, 2% S PR T, B EE v RS /s, D BE R
FEJ3H 0 AR R R S e g Ak — 3, R 0.
SRR Oy [ 2 JC B 0 A, R 7 TR FE 1 5
Wi, T BE R 107
JE 775 3 BE (9 #845 >k I SIMPLEC 83, B K
T WO R T i XU =X
1.4 FAI{THLE
T BRSO R R AT AT, B S ANl
{18 [ AR B8 R A TR ASEADL , R T SRR 15 ] oy
B, R K =5 m/s, DRI S 7550 Re =
90000, EFRAMSHEEHLXKZIL /e h
0. 1. THREAF A T 3BT ) R KB4 3]
MR S SCRRES 1 I S H T L, HoT 1 &
5 CLIXT L& 5 .
1.6
1.2

S
0.8

— B
—

-2 0 8

2 4
al(®)
5 RS ER T REOTEE S SCEE 6 H

Fig.5 Comparison of Cl between prediction and
value in literature

MBS il I, E WS R ARF 4 R
TEEI N, B ARR AT 8% , P BUff) « 7E. 0 ~ 6°
AR ZE AN BT 3% | IEWI SCHRBRE R AT Y.

2 S5

2.1 EFESIHEENLEER

1E -8° ~ 16° AN, X IR DL K 36 0. Ol e,
0.02¢ J% 0. 0de #EFE (1) [BI 9N 3 8 A T4 B,
Bt Gurney #EFXTHABPERERIVER.

2.1.1 Fh &%

6 N T 1 R B I 2 AR AL BB 6 A]
DVE %4 Gumey @35, 590N 380 1) 7+ ) &
B 2 BT, AR T A R A R A S K
MG K. FEFF MR I A /N 38 IR B2 IR K B
VARG KA T W 4w, 1 ande 0°6F,0. 0lc,
0.02¢ [ 0.04c #EF I3 HIE T ) RBG R T
37.4% ,50. 6% J% 81. 2% . Fifi %5 T F i E— 2 1k,
PR 3G ORI 55 , TEBUA S5 T 1601, [R5
T ) R BOLT A 224k

1.6

1.2

5 0.8
0.4 —0.01¢
—0.02¢
0 0.04¢
o4l . ‘ —‘clean

-10 -5 0 10 15 20

K6 JIRBBEH AR R EE
Fig. 6 Variation of Cl with angle of attack
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