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The structure optimization of micro-perforated panel absorber
considering the effect of temperature
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Abstract: As a new promising sound absorption material, micro-perforated panel absorbers (MPPAs) have been suc-
cessfully applied in various noise control occasions, even capable of working at harsh environments, including high
temperature circumstances. According to Maa’s model, the sound absorption performance of a MPPA can be theoret-
ically predicted as four parameters were chosen, i.e., the perforation diameter d, the panel thickness t, the distance be-
tween centers of adjacent perforations b, and the depth of the air gap D. However, the Maa’s model turns to be inaccurate
at high temperatures. In this work, the temperature T is included into Maa’s model as the fifth parameter besides the four
parameters. Simulation results show that better prediction accuracy could be obtained at high temperatures with the re-
vised model. Furthermore, an improved particle swarm optimization algorithm is proposed to search for optimal
structure parameters of mono-layer and double-layer MPPAs at given temperatures, which will facilitate the design work
for MPPAs working at high temperatures.
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Fig.1 Schematic diagram of monolayer MPP absorber and its
equivalent circuit
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Fig.2 Schematic diagram of double layer MPP absorber and its
equivalent circuit
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Fig.3 Normal sound absorption coefficients for a monolayer MPP
absorber at different temperatures
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Table 2 Optimization results of monolayer MPPs at 7=200 K

(unit: mm)
g LAt FLIAI R R B IR E
200 K 0.1526 0.5359 0.1012 23.3
L 0.15 0.88 0.24 20

1 532 A AR I o R M FLR R 7 A
SERIZ B UL RO R RV RO R A — LAk
S4B A X T AR R E AR 4 R S
& 2 FEUR 2 A Ak 45 4 Sl E W R IRLEE TR 1)
W RREYE . NP 4 T, R R B AR AL I
JE G FUAR 45 S U il UL AR A, How
K REIIARE] 0.6, THHAET I FRARA R
BOLFHR LOOLE 3 1 7=300 K IR ih
2R) . ASSUAE R T U I aE FLAR R S 5 e [
WEPEREIISE I 5, W — [ AR £, =1300 Hz, X
FH et (ks A B AL S He b M S ik AT Ak,
AL R 4 fros, EWMRET, B85y
T A2 B R 7 R B SRR A LA R L B 1 v
TR,

Fo20QK A Ak 2

S 0.8f

Hc

DRl
=
Lh

04}

IE]

0 0.5 1 1.5 2 25 3
i kHz
K4 AR ML SR SR 0 SRR 75 & K AR R X B
Fig.4 Comparison of optimal sound absorption coefficients for a
monolayer MPP absorber at different temperatures
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Table 1 Optimization results of double layer MPPs at 7=500 K
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Fig.5 Comparison between the optimal sound absorption coefficients
obtained from Ref.(4) and this paper for a double layer MPP
absorber at 7=500 K
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