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Analysis on parameter sensitivity of the micro-perforated panel
sound absorber

YAN Shanlin, WU Jinwu, CHEN Jie, XIONG Yin
(Nanchang HangKong University, Nanchang 330063, Jiangxi, China)

Abstract: The sound absorption performance of lightweight and high temperature resistant micro-perforated panel
absorber (MPPA) is mainly restricted by four parameters: cavity depth, aperture, panel thickness and perforation rate.
The change of the sound absorption performance of micro-perforated panel absorber is observed by decreasing and
increasing these parameters in equal proportion. The concept of change rate of sound absorption coefficient is
introduced, which is taken as the measuring standard to judge the influence of changing these parameters on the
sound absorption performance of the micro-perforated panel structure. Generally, the order of the four parameters
with the sensitivities affecting sound absorption performance from high to low is as follows: cavity depth, aperture,
perforation rate, and panel thickness. The research results can provide some guidance for engineers to design the size
of the micro-perforated panel absorber when it is used for noise reduction.

Key words: micro-perforated panel absorber; percentage change rate of sound absorption coefficient; sensitivity

SEPE I SR A BT A 2 R A, BORRRRE
S T ME LRSS NS 98, (H2 R IR AL
WAL IR 2%, AT TRENA. B%
R ARG A T 0 B 4 ) LB 2 FLAR S5 ) A A R
TR B A R E R 45 M IO S R - Zhang 451

0 5 &

% FL AR W 4 (Micro-Perforated Panel Ab-
sorber, MPPA) [H B R R Je A $2 Y Do, R LR
T v B 20k R N 5 S A A PR MR AT )i

LA, Sl 5 LIRS PRI 1R E Y T 2 DR 3O TRk
FARAEIR . fLE. B, FALRY, MRS
P RE I 2 3 B 1 R X LA S HA B AR E
H .

TSR, [ A A AR Xl 5 LA 7S Akt
17T RENB TR T A BCR, et

YisBER: 2021-04-16; f&EIREA: 2021-05-25

HEWE: EHX B RREEETH (51965041).

{EEEN: Hlk1999—), J5, WiLwtsed:, Wi e iy
EFLBET .

BEEE: 2K, E-mail: wyjinwu@nchu.edu.cn

& tH AT IR S R BE e S AL S AR, 1R
TR RN YE R . Xie U Y1 S OETLEE
AR NN B A RE, PR TR AL
AR e A ) P M 2 SR o Bk R I SR T A R
T T 2 LA R FLBR B 75 A R4 9k 2 FLAR R i
PR e o Jiang S5, Qian Z5HIT Mosa £5"Vo3 i) ¥ T
TR AL AL ARSI SR
FUBR B A M RE . SR LA B ORI FE 35 R B i v B
S R AR LA P AR T PR MR AR R AT I . TR,
JUTE S50 R B B S0 & S R S A FLAR R
VLRSI BEAT T 0TSE, BT X i 7 280k



712 Ao

EV N 2022 4F

7 o VR M i O (R, TR R A FLAR A B 2
ORIy, ORI M RE A AR BEEATIR N34T o

DRI, AR SR AR B DR S A 1 75 F S L P
i, 454 COMSOL Multiphysics 5.4 £ R 7t 70 Hr
PRI FUI R FLAR R S AR s R FLAE . AR JE RN 2R AL
RE RGO ST, 0 FUAR S AR 75 M e
(Y ESC AR 1 0, RITVR 75 A T AR 2 50 ) X0 B
S o Tk R LR 25 40 32 N T A 7 1 B
IR I A SC 47 BLIX ] A 0~3 000 Hzo 2 FLAR A Y
NI 100 mm [ IE 7 TR X, 850 & B A b
R4 an b 1R

L]

Tz FLAR

Al ]
pE Gl pE
Rl e

(a) "

NS g

(b) B IR TR RS R 23

BT Bl LR A A i B b HA B TR g I A ) 7
Fig.1 Schematic diagram of MPPA and its finite element
model meshing
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Table 1 Parameters of MPPA (original and reduced)

ST EEmm  fLBRmm RE/mm FALE %
YIRS H 30.00 0.50 1.00 3.00
1> 10% 27.00 0.45 0.90 2.70
W 20% 24.00 0.40 0.80 2.40
I 30% 21.00 0.35 0.7 2.10

FIFH COMSOL J 4 11 7 75 2 (s A e it 47
i, MR E ORI )
W EJIMRAE N 1 Pa, FEIHN 340 mes”, IEAIHS
e LWL S5, 15 206 R ST &5 0
W 7 R B 2R W 2 B o W R EON 0.5 B
ISRy 911 Hz 11 815 Hzo PRI T SCHIBF 5T
HOkE0~911 Hz /AW BL, 911~1 815 HzAE N+



%5

HELIMREE: o FUARN S 7 2 BUR BB 70 713

B, 1815~3 000 Hz/E NAaE M B .
1.0

—— R
0.8 |
ﬁ 0.6 - (911 Hz,0.5) (1815 Hz,0.5)
g oa LB | hmmE N\ e
02

1 OIOO 1 SIOO 2 O(I)O 2 SIOO 3000
A% /Hz
B2 Wan RS s FUARO A5 4 R R 8
Fig.2 Sound absorption coefficient of the initial MPPA
HZHI RN 10%, WS 28 K 26 4] 3(a)
Fiar, W RECEAE A 2 an B 3(b) s

0 1
0 500

1.0 -
—=WIIE R
— IR D
0.8 10%
— LR
0%
& 0.6
O
R
= 0.4
02t
0

0 500 1000 1500 2000 2500 3000

A /Hz
OLGES
§’
X
B
= 0
N\K, - L
Eoof —— IR
= /;Q
15 ¢ —— L7
\ —~— R
20 —— Filg
_25 1 1 1 : 1 1
0 500 1000 1500 2000 2500 3000

Bil# Hz
(b) W RECLELR
K3 SN 10% J s FLARCB A A R R P 28 BRI 7 25 4
AL it 2
Fig.3 Curves of sound absorption coefficient and its change
rate after a 10% reduction in MPPA’s parameters
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Fig.4 Curves of sound absorption coefficient and its change
rate after a 20% reduction in MPPA’s parameters
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Fig.5 Curves of sound absorption coefficient and its change
rate after a 30% reduction in MPPA’s parameters
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Table 2 Parameters of MPPA (original and increased)

S fEiR/mm  fLEmm RE/mm FFLE%
LI 30.00 0.50 1.00 3.00
B 10% 33.00 0.55 1.10 3.30
HH120% 36.00 0.60 1.20 3.60
H30% 39.00 0.65 1.30 3.90
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Fig.6 Curves of sound absorption coefficient and its change
rate after a 10% increase in MPPA’s parameters
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Fig.7 Curves of sound absorption coefficient and its change
rate after a 20% increase in MPPA’s parameters
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Fig.8 Curves of sound absorption coefficient and its change
rate after a 30% increase in MPPA’s parameters
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