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Measurements of Boundary Layer Pressure Fluctuations
and Induced Panel Vibration (I)

Yoshinori FUJIMOR!I and Hiroshi YAMAZAKI

An experimental investigation was carried out to clarify the space-time characteristics of
boundary layer pressure fluctuation on the duct wall at flow speeds of 41.5, 33.6, 28.3m/sec,
as well as the induced panel vibration.

Our results show that wall pressure noise contains not only homogeneous boundary layer
pressure fluctuations but also disturbances arising from the wind tunnel such as fan noise,
reverberant noise inside the duct and vibration noise of the wind tunnel structure. Turbulent
boundary layer pressure fluctuation has frequency components mostly higher than 100 cps,
and is convected leeward at a speed about 80% of that of free flow velocity. It is difficult to
distinguish turbulent pressure fluctuation from other noise. Contours of the same-level cross-
correlation coefficients show elliptic curves on the plane of (U,r, 4X) for longitudinal measure-
ment and (U,r, 4Y) for transverse, though the absolute values of the transverse cross-

correlation coefficients are by far smaller than the longitudinal ones.
The panel is mostly excited by wind tunnel disturbances, and its vibration response is
of a standing wave type, with no travelling wave being identified from our experiments.
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0.05 4.31 4.55 4.50 1.37 1.38
0.07 4.58 4.84 5.00 1.17 1.16
0.09 4.62 5.01 5.50 1.09 1.04
0.10 4.68 5.07 6.00 1.02 9.77x 10~
0.20 4.73 5.19 6.50 9.66x 10 9.23
0.30 4.79 5.19 7.00 9.66 8.91
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700 6.0 6.8 5.8

1000 5.5 6.7 5.4

1500 4.3 5.5 4.5

2000 3.4 5.0 3.8

# 2.2 Over All Noise Level (90-2250cps)
((6) nfriE)

Uw 41.5 33.6 28.3

0.0%%2"3'5;7@’ 122 120 115
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FEBE,

N Rl Sl/l?/z(f)
Rmm(f)—g_m H,(j2zf) Hy*(j 2n f)

- S Ry e (r)ei%fcdr

"S~w Hy(j 2 f) Hy* (j2n f)

etradf

ejnfad f

oo ej2zf(r1—2)

S_mRylyz(T) d‘l'S_oo Hl(jZn'f)Hz*(jzﬂf) “

li

= “/my—l‘/MSyzgm Tyiys(T)dz

« Soo ef2rf(r1—7) d
e H Gz G2ap Y

(21)
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