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Abstract

In order to analyse the mechanism of a flow tone around a cavity, the correlations between the flow in the cavity and the
boundary layer flow in front of the cavity are studied experimentally in this paper. The instability in the boundary layer forms
the vortex at the front edge of the cavity and the flow tone is occurred by the vortex breakdown at the rear edge of the
cavity, Therefore, the boundary layer measurement is important in the cavity flow control.

We measure the velocity of the boundary layer at the entrance of the cavity using hot-wire anemometry and the flow tone
around the cavity by microphone. The boundary layer characteristic is changed by the various angle of the flap on the front
edge of the cavity, while it is less influenced by the ratio of length and depth of the cavity.
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£57} 40mis7F doriAl He EMY 18] xEsly] b
Zol B AFoM 5 SEE 40misoldlollA] AFS sigu 7

A%
o7 7+ &
EHUES 274 WA Aan s
s ¢

] low-pass filter2 filtering 2 AlATF}

o 342 AsiM HHCZTE ImmAH S ZHE 0.2mm7HA

—
I M= AFE AAY dHelHE A%str] A 3kHz

7 ¥RIEA 10254

108he] HloleE 479 50) d5a

7] wzel] Aol dAMA
A

|
x| o} S

ok
ok
N

O
L)
2
S
ol
offt
o,
do

=
A
©,
o
uw
Ju
O\I
i
i
ox
to
$

B e
o2

£ oo o &

AN e fo

30
~
K}
e
=

O
ﬂ
=

Al
upebA Ityped] EXo2

Y ANsE HHEE =ol7] Hsix 500819 gaino® AUSE
58] Wi A= okl 3 10kHze B85 FakrE 30
& 308K wolEE FScte] SR ARPELY] AEE
Hotd ghg Ttk T8 W BT bms ol £
AT 0.1%9] @2 UF RS 7ML 9lom 3mise B Lo
A= 05%9] w2 H AEE Holx qlrh
Figure 3914 & o 3I=o] $59 Ui =9 #dxe 3%
o ool AR x=37091AIelA A LAshH, SiHo] dY A
= TEFHAU BAS Gl AE Aog Azt W
IHATE BATY R v Aast U BrE T



12
1mE ]
E o x=000, V=10mis |
10 | ———— x000, v=z0mis
', -—e—— x=000,V=30m/s }
9 - L* x=000, V=40m/s |
8 F
7E
. 3
T 6
2 F
sk
af
3F
2
+E
0
10 -
8 |« x=400,v=10mis ‘
—o— - x=400, V=20mls |
s = x=400, V=30m/s i
——e— x=400, V=40mis |
- |
B _
6 =
* d
° 5
-
4
3E
2
'F T
E 1 L 1
0() 0.25

05
Velocity (u/U)
(b)

Fig.4 Profiles of mean velocity in the boundary
layer at the various condition
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Table 4. Characteristic parameters at the various
position
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Fig.5 Profiles of (a)mean velocity; (b)turbulence
intensity in the boundary layer
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L(mm) 5 8t ] H

20 16.64 317 2.10 1.51

75 1721 3.18 2.16 1.47

90 1594 3.01 1.98 152

150 16.03 2.84 1.95 1.46

Table 5. Characteristic parameters with various
cavity length at V=40m/s
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