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Resonance frequency shifts of Helmholtz resonator array panel brought by change in
resonator arrangements
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ABSTRACT

Precise prediction of resonance frequency has been the subject of numerous papers related to Helmholtz resonator design because
of its high performance at the frequency. The resonance frequency is dependent upon not only the intemnal dimensions of resonator
but also the external boundary conditions such as the existence of other resonators in Helmholtz resonator array panel. However, the
latter effect, which changes the external end correction of resonator, has not been well studied. We propose a formula to calculate the
radiation impedance (or external end correction) of Helmholtz resonator array panel. Any distance between adjacent resonators and
any angle of incidence can be allowed in the method. Numerical examples show how and how much the distance affects the
resonance frequency of the panel. It is also found that the maximum absorption of the panel varies with the resonator arrangement.
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Fig. 1. Schematic sketches of Helmholtz resonator
array panels. Its elementary cell corresponds to the
rectangular area bordered with dotted lines on the
respective top surface.
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Fig. 2. Geometric configuration of a theoretical
model: (a) incidence angles of a plane wave; (b) xy-
coordinates of orifice centers.
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Fig. 3 Net radiation impedance ¢, of Helmholtz
resonator array panel: (a) real part; (b) imaginary
part. L =L, =L, ka, =0.01x.
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