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Acoustic Band Gap of Two Dimensional Array
of Helmholtz Resonators

XU Zhenyu , LU Qiang, LI Bin
(College of Aerospace Engineering and Applied Mechanics, Tongji
University, Shanghai 200092, China)

Abstract: Helmholtz resonator is a sound resonant system,
which can consume the external sound excitation. It” s an
important sound absorption structure,and can be used as the
sound absorption wall in the museum and cinema. A two
dimensional array of Helmholtz Resonators was designed, and
the finite element method was used to calculate the sound
transmission properties. The results show that, such a
structure may present the Bragg’s scattering mechanism, local
Helmholtz

mechanism. Compared to the two dimensional acoustic crystal

resonance mechanism and the resonance
which is composed of tubes without openings, the structure
proposed possesses wider acoustic band gap. So, the noise
barriers, acoustic lens can be designed based on such

structures.
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Fig.1 Several examples of Helmholtz resonators
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Fig.2 Two dimensional array of Helmholtz resonators

2 HEFE

XFFIC IR TCRS 47 I 18 3 Mk . 79 Helmboltz 77
N
1 wzp
S )=l
V(- V) . @

CZ
K p HAEHNem ;0 HEFEE kgm0 K
FABIA B « 571

AR R %4 Comsol Multiphysics 801% )5
TR R ]8T, BRI S BT . 23— A%l
A BRITCEAE AR SR XTE T R 7 R R
ARV T A E A R S BT R PR T LA
PRAT 85 AR TR . X 75 2 B L A R A mT LA A
PR PG W s ks AR 50 vk 1 i
FEs BHPT; FEsaF. ASCrb R gl — 4ERE | FIFEAH
TERT R, T3 20 P TS 45 AH He a0
B BERAG P LB S R I IR 548 528 S g
FHRIPED A A TR IR — 25301 A S 7 U5
BCEIRE N 1 B HAth = A0 ] T sl 7o
PELBAUTC R AL R R IS SR 1. 29
kg e m ™ AER 340 moo 57 ASH AT RRTE —
OB NI, BV AT DA A4 22000 % 358 S 1 75 e
.

R T BRI B A SR B AR 1a R gh
TR, o, S HAE d O 2 em, SR L [
910 em, BRIERIZSAR V 2y 2.2 don’ . [&] 3 o 1 A
W TN 1a PR a58 sainm th 2. 7T LU R TE
58 Hz 5H A HRIIE . A=K (DRSS R 60 Hz,
PRFABAT . BT LA ALRAZO T B TG A A R

130
120

@ 110}
=100 f
= 90}
ENE
0t

60

0 50 100 150 200
Wi /Hz
B3 BEANZBEZELISEEAST0 i &

Fig.3 Frequency response of one Helmholtz resonator
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Fig.4 Sound transmission of two structures
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Fig.5 Frequency response with the (010) incident wave
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Fig.6 Transmission property with the random

directions openings
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Fig.7 Transmission property with the random directions

openings and random positions of scatterers
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