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Effect of Grazng-Bias Flow Interaction
on Acoustic Impedance of Perforated Plates

ZHAN G Houwu, L I Yunmin, JNG Xiao-dong, SUN Xiao-feng
(B eijing U niversity-of A-eronautics and-A _stronautics,Beijing 100083, China)

Abstract: The effect of grazing-biasflow interaction on the orifice acoustic mpedance has
been experimentally investigated It is shown_that the acoustic resistance of an orifice increases
dlow ly w ith the increase of ‘bias flow geed because of grazing flow effect, but the acoustic resis-
tance is dom inated by the bias flov effect when bias flov eed is comparatively high In addi-
tion, there is om e difference betw een grazing-inflow and grazing-outflow interactions Finally, an
attanpt ismade to correlate the expermental data in tem sof the effective discharge coefficient

Key words perforated plates acoustic mpedance grazing flow; bias flow

1
(23]
, Dean ,
Tester!™ : ,
© 2001- 10- 30 © 2002- 03- 07
(59925616) (99C51088)

(1972- ),



5 519
_ 4
( ) X (r+ 1) 24 y2 (1)
, JX 1 r
, 120 mm 3mm
2 —
21 ’
. 1 ’
R 2 , )
( ),
ok 1
il ’
= j] , 1 3 , 4
———y > i R Loow
Ve N\,
// N \\/ i BiE T .D i\
Y ?%%
\ g !
\ W/;m // = B ﬂ
N ORHEK o 2 L./ﬁiﬁﬁ& IR
D E‘M Wit
HEw O O
2R QI
. follNe
Fig 1 Schenatic figureof the'expermental setup
35.0mm , 150w () F7L (b) EAL
' 2 T,
2 B&K4133 3in ,
B &K 2069 Fig 2 Geometry of the test perforated plates of:
, [4], The orifices are quare-edged and the plate
thickness is T; arrow s indicate the direction
of grazing flow
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Tab 1 Design parameter sof perforated plate
RLxW)/Mmm T /mm D /mm o/%
1 3.5 0.5 1 — 4.00
2 3.5 2.0 1 — 4.00
3 1.5 2.0 4 14.0 2.94
4 12.0x 1.0 3.0 2 12.0 2.50
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Tab 2 Campar ison between the exper mental reaults
and the calculated values 0—= . x x R E XX ***
o -2 I-'A---':-- 1 L L L
/% 0.00 002 004 0.06 008 0.10 0.12
1 - 0.00282 - 0.00294 4.1 Ma,
2 - 0.00362 - 0.00363 0. 26
3 - 0.00281 - 0.00283 0.71
3 1
Z= 1+ ix M a
1 3 ( :f=500.0H2)
2 Fig 3 Nomalized pecific acustic mpedance
Cs Cs z= r+ ix asa function of biasflov M ach
numberM a for perforated plate 1w hen
, , grazing flow iszero; f = 500. 0Hz
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2= 1+ ix () M & Fig 6 Nomalized ecific acoustic mpedance

( - f = 500.0H2) z=/r+ ix asa function of biasflow (inflow)

M ach numberM a at different grazing flow
eeds for perforated plate 4, f = 250. 0Hz

Fig 4 Nomalized gecific acoustic mpedance
z= r+ ix asa function of bias flow\ (inflow) M ach
nunberM a at different grazing flov peeds
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7= r+ ix () M a& Fig 7 Nomalized ecific acoustic mpedance
( “f= 500.0H2) z= r+ ix asa function of biasflow (outflow)

M ach numberM a at different grazing flow
eeds for perforated plate 1, f = 500. 0Hz

Fig 5 Nomalized ecific acustic mpedance
z= r+ ix asa function of biasflow (inflow)
M ach numberM a at different grazing flow
eeds for perforated plate 3, f = 500. 0Hz
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Fig 10 Effective discharge mefficient as a function
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Fig 9 Nomalized pecific acoustic mpedance
z= r+ ix asa function of biasflow (inflow)
M ach numberM a at different grazing flow

peeds for perforated plate 4, f = 200. 0Hz
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