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Absorption Characteristics of Micro-perforated Panel Absorber According to
Incident Pressure Magnitude and Its Geometric Parameters
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ABSTRACT

The micro-perforated panel absorber (MPPA) is one of promising noise control elements because of

its applicability to extreme environments where general porous materials cannot be used. Since the
MPPA is inherently non-porous sound absorber, it can be a good candidate of acoustic protection
system of a space launcher. The overall sound pressure level inside payload fairings of commercial
launch vehicles is so high (around 140 dB OASPL) that the conventional linear impedance model

cannot be directly applied to the design of the acoustic protection systems. In this paper an acoustic

impedance models of a micro-perforated panel absorber at high sound pressure environment were

reviewed and the use of the impedance on the practical design of MPPAs was addressed. The
variation of absorption characteristics of MPPA was discussed according to the design parameters, e.g.,
perforation ratio, the minute hole diameter, the thickness of MPP and the incident sound pressure

level.
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Fig. 1 The dependence of C> on the perforation
ratio. The ordinate represents the value of
Eq.(7) From this figure the constants C and n
can be obtained by a curve fitting. (¢ : the
thickness of MPP, d: the diameter of hole, s:
the perforation ratio)
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Fig. 2 Perforation ratio estimation for the variation
of constants B and C. The perforation ratio is
estimated at 137dB SPL (thicknes=1.0 mm,
hole diameter=1.0 mm)
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Fig.3 Normal incidence absorption coefficient
comparison of measured and estimated results.
The results are estimated at 137 dB.
(MPPA thickness=1.0 mm, hole diameter=1.0
mm, perforation ratio=5.14 %, depth of
cavity=100 mm)
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Peak freque ncy(Hz), MPP thickness=1mm, D=0.1m, SPL=115dB
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Fig4 Variation of MPPA resonant frequency
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Fig.5 Variation of MPPA resonant frequency
according to hole diameters and perforation
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Fig.6 MPPA Maximum absorption coefficient (for
normal incidence) according to hole diameters
and perforation ratio at 115 dB (=1.0mm
CFRP, D=100mm)

Max. absorp. coeff., MPP thickness=1 mm, D=0.1m, SPL=135dB

e |

&

08 CI:

HRINERA
.

L -T0—
Q

o
By
L

CEns
N
Q0

&

Hole dia.(mm)

o
o

05 \
04 \ % B i %

AN A \\\

0.
%.5 1 15 2 25 3 35 4 45 5 55 6
Peiforation ratio(%)

Fig.7 MPPA Maximum absorption coefficient (for
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aed, & sl F28 A 229 F4 Oy
F(EFEEC] 05 o3 FIE e Avnd
Fig. 8 5L 904 & 5= Qo] wiAl 774 270l %
S55 He 5 RS de F AR g
o)
PR

o Fig. 90lA & = Qo] 7R &ttel A
T7ehE A9l 2 WgEh gaste] We 715

34 A% AN £ FE U9ES 92 F 9
=
[e]

e 183



Bandwidth «>0.5, MPP thickness=1 mm, D=0.1m, SPL=115dB
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Fig.8 MPPA frequency bandwidth of absorption
coefficient curve whose value is over 0.5 (for
normal incidence) according to hole diameters
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