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Abstract

In order to improve the sound absorption performance of four aperture honeycomb microperfo-
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rated plate structure, a theoretical model of four aperture honeycomb microperforated plate
structure is derived by using Ma Dayou'’s classical acoustic electric analogy theory of microperfo-
rated plate. The particle swarm optimization (PSO) algorithm is used to optimize the perforation
rate, aperture, thickness and cavity depth of the four regions of the four aperture honeycomb mi-
cro perforated plate structure with the most full absorption curve in the target frequency band as
the optimization objective. The results show that compared with the conventional parameters of
the honeycomb micro perforated structure, the optimized structure has improved the sound ab-
sorption peak and bandwidth.

Keywords

Honeycomb Micro Perforation, Particle Swarm Optimization, Sound Absorption

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

WS - B LA R SLBURCE A B R — ML S 250, AR 1AL SUi B3 45 I
PEREAS AR, O PR B A M B Sk — € BB A PERE . TR, BOIGHCR 22 IR 500 EL T 1 0F 7T .
Christina Naify 5[ 1§ 7 RIS INAE 8 55 A8, I HL eS8 7 IR AR 5 N Al O A2 B, DABEOR S 5 B3 A
WA TERE . TR RESE (275 1% SEig B3 R R QM h S NBBUEE M, PR AR AT ST 5 AL, TR s - ik
FALBSE M . WTFRII A R )2 B R, B SEIL 1 ARIR B S8 BB e . K se ik
[BVPRE Wz LRI BRI B 4 Aok, SEIRAT R, SRR a5 AL, 185 - o LA RR A It
BEAHI, (RIS PERED] AR o

T ARG SRS T 5, SR AR REDR AL S0 e BEAT 2 B0 A LASRAT 91 82 A R P A o B 2
WHFEJ5 1. Heidi Ruiz 5#[4]f8 FIBEUR KRN 2 Z 0 SUIR G M AT O0A, $R98 1 SR ROWR A 417 58
EE R[S PRORL R SLIA N T AR A o LA, 3RAS T IR IS A fE . Chang Yingchun 26 [6] I
PR KRR SZ BRI & SR A BEAT DAk, il SLAS SR SR RO BETH S8 . P ARO[ 7R
PRAEI AL VLM RBUR T FUIRESA S B R L, BUAS 1 R4 4

EIRAT N XS - Sl SUIRE A S B3 EAT TR IT, (HEARZ RS SHiit, A
BEXTFLAR S 27 FLA S TR TRANAR S DYk 2 B K E AL 7E o T0RE T 30 SR AR EL T A Sk R e Sl AR
BAE T B ARRE R, DRI, AR SCRAPRL RS DU FL AR & - Sl LA FLAR . LR JEIRAIAR
JEHATIRAL . IS H RS ECN BEMIXS L, SRR TR SVA R I 5 - Dl 2 FL 45 VB8 PR REWTE 72 v (4
AT

2. MFLRER - MEFFLIRGHIRIIEIRIREY
2.1. RENEFFLIRGHIERRE

AR 5 RIR[81 e T o FLAR A F O BB HE S R, R o LR G M EAT P SR b b 2 Ja, 98R
RESRTGFRONTT & SLPr I ZE R . X TR R S, B R E s 1 & 2 fos:

DOI: 10.12677/0jav.2021.91003 24 N RE)


https://doi.org/10.12677/ojav.2021.91003
http://creativecommons.org/licenses/by/4.0/

feol &

L
e O e
& s £§§

=

HOA-

=
=

S

Figure 1. Basic structure diagram of single layer micro perforated plate
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Figure 2. Acoustoelectric analogy diagram of single layer micro perforated plate
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Figure 3. Structure diagram of four aperture honeycomb micro perforated plate
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Table 1. Optimization results of four aperture honeycomb micro perforated plate
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Table 2. Take any parameter one
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Figure 4. Comparison of sound absorption coefficient between optimized parameters and arbitrary parameters
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Figure 5. Comparison of sound absorption coefficient between common absorption and independent absorption in four areas
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