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Experimental Study on the Characteristics of Turbulent Wall
Pressure Fluctuation Over Compliant Coatings

oA E 0 & AT, M BT
(Kyung-Hoon Park*, Seung-Jae Lee**. Ku-Kyun Shin*)
*ISIIE A FALMZE IO
(FHrLxl 20074 69 179 $MUXL 20074 79 259, =

E4Qx}: 20079 82 169)

W RIS @A,

-o
= R
bl
2 o
%
i

1o rle

2
d

Mo b

FEEAW TR o HFEF
TN E2HE PNA 55 7 252 *2/@*]7"} ol 4 l d
TEEEA ) § c“‘1}|=- AApeko] TN /T ) A 238 /:.‘-’-‘-*IVI?‘:- ol AlRtel7|
TRollAle fuA Fal w2 S fAlLS9) WS BAS ARy
Aldz aF Aae| Neor>r9m= 4 %CI—?—'L‘-IIE} A9 FdA7t
o 7 R 2 elA AL

g0 fa A
. 7 3 RS DR AP R <okl v
SR, Aol BF o 42f Sike
el 4 9},
BAL: 7 WAL fa,
Rngok £38% 2o (5.4

Turbulent boundary layer over an underwater vehicle is formed when it moves underwater and wall pressure
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fluctuation within the turbulent boundary layer generates flow induced neise by exciting the elastic hull of
the underwater vehicle. One of the metheds to reduce this flow noise is to attach a compliant laver on the
surface of the wchicle. In order 1o observe the possibility of noise reduction in the water when the compliant
layer Lrcatments are applied on the surface, three types of specimens those are a bare steel plate, a stecl
plate coated with ncoprene and a steel plate with polyurethane coating material are tested at various Now
speeds in a low noise cavitation tunnel. This paper presents the results of measurements and analysis of
wall pressure fluctuations which is a main souree of flow noise. within the turbulent boundary )ayer on
three specimens. lts results could be shown that about 10dB reduction of wall fluctuation pressure at high
frequencies was achieved due to the dissipation of turbulent eneray by the compliant coating while il makes
the turbulent boundary layer thicker and changes the behavior of turbulent ow in the layer.

Key words: Turbulent boundary layer, Compliant layer, Wall pressure fluctualion, Flow—induced noise
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Table 1. Material Properties.
—%'__Icﬁl::‘_‘-—————___"“{ﬂ Neoprene PU1S
{kg/m*} 1330 1090
HEHZE (o) 2.4 3.67
eMAR(MP) | 139 21.2
LA 1.20 0.35
AT (Shore 4) _ 82 84

O3 1. AME2A(F) 5T 48 AEe
Fig. 1. Tesi Section of cavitation tunnel.
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Fig. 2. Measurement positions on the tested plates.
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Fig. 3. Positioning of a wall fluctuation pressure sensor.
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Fig. 4. Measurement of velocity profile of boundary layer on
plates in the cavitation tunnel.
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Table 2. Turbulent layer parameters.
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T & (s} &(mm) |8 imm) | u*{m/s) | t(Pa)
w/ocoat | 4112 } 7850 | 964 [ 0.1754 | 30.72 |
Neoprene | 4.106 | 7850 | 9.64 | 0.1752 | 30.63 |
PU19 4137 17850 | 964 | 0.1765 | 31.09
w/0 coat 8173 [ 71.16 | 8.24 | 0.2930 | 85.68
Neoprene | 8171 | 76.08 | 9.16 03314 | 109.6
PU19 8079 [76.08] 9.6 | 0.3277 107.2.
w/o coat | 12.10 | 66.74 | 7.45 | 0.3807 | 144.6
Neoprene | 12.25 | 8214 | 10.4 | 0.5641 | 306.4
PU19 1211 [ 9311} 9.75 | 0.5946 | 352.9
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Fig. 6. Velocity profiles of boundary layers on tested plates.
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plates.
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