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Experimental study on acoustic characteristics of a lightweight tube bundle
perforated panel sound absorption structure

WANG Mingjie', MEI Zhongjian?, PAN Zhongwen', LU Yadong?, JIANG Renwei'
(1. Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China;
2. Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The sound absorption structure of tube bundle perforated panel has the ability of low-frequency
tuning. However, its large mass limits its application in rockets that has an extremely high requirement for launch
efficiency. Therefore, a lightweight sound absorption structure of tube bundle perforated panel was proposed
based on its conventional structure. Two structural units with complementary sound absorption frequency bands
were designed. The sound absorption and the sound insulation tests were carried out. The results show that the
sound absorption coefficient of the lightweight sound absorption structure of tube bundle perforated panel is
above 0.5 in the frequency band of 100-500 Hz, and the sound insulation increase 5.1 dB. In addition, the density
of lightweight sound absorption structure of tube bundle perforated panel is only 18 kg/m3, which is 80% less
than the conventional ones.

Keywords: sound absorption structure of tube bundle perforated panel; Helmholz resonator; sound
absorption test; sound insulation test; sound absorption coefficient; sound insulation
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Fig. 1 Schematic diagram of a lightweight sound absorption
structure of tube bundle perforated panel
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Table 1  Structural parameters of sound absorption test sample 1

(b) P

HoFe | BEK/mm | AE/mm | FLE/ % % )E/mm
1 6 1.5 1.01 0
2 6 1.5 0.81 0
3 10 1.5 1.01 8
4 22 2.0 1.08 15
5 24 2.0 2.16 15
6 34 2.0 2.16 15
7 32 2.0 2.16 15
8 45 2.0 1.80 15
9 45 3.0 1.62 15

WS AR 2 FsEan B 3 B, B A sEAS
FORAT AEAMIBR, 75 RS R 2 O B BT 1 Y
BEAE N HLBERR S5 AR WA MR 2 10 1 Fhot
ghitl), BARL S HORE K 80 mm. B M A 4 mm,
ZFALFE 0.77%- HWIAJE 30 mm.
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3 WAL 2
Fig. 3 Sound absorption test sample 2
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Fig. 6 Comparison between theoretical prediction and

experimental result of sound absorption coefficients of
sound absorption test samples
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2500 37.4 39.2 1.8
3150 39.5 41.4 1.9
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