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ABSTRACT

An empirical acoustic impedance model of acoustic resonators with extended neck at a high sound

pressure environment is proposed. The acoustic resonator with extended neck into its cavity is appro-

priate for the launcher fairing application because the length of neck does not increase the total

height of the resonator. This enables one to design slim and light acoustic resonators for launch

vehicles. The suggested acoustic impedance model considers the incident pressure and geometric vari-

ables(the neck length,

the perforation ratio and the hole diameter) in terms of non-dimensional

variables. Several acoustic resonators with extended neck are manufactured and their wall impedances

are measured according to the pre-defined incident pressure levels. Effects of non-dimensional varia-

bles on the non-linear acoustic impedance are investigated so that a simple non-linear impedance

model for the launcher fairing application can be proposed. It is demonstrated that the estimated

acoustic resistance and acoustic length correction show reasonable agreement with the measured ones

within the range of design parameters for launcher fairings.
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Fig. 1 Helmholtz resonator with extended neck
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Table 1 Dimensional parameters of Helmholtz reso-
nators with extended neck(a=260 mm, D=

100 mm)
(m”fn) ( nll’rvn ) Ivd PR
HR_R20L024 40 24.3 0.61 0.0186
HR_R20L043 40 42.6 1.07 0.0186
HR_R20L050 40 50.0 1.25 0.0186
HR_R20L060 40 60.0 1.50 0.0186
HR _R26L024 52 23.9 0.46 0.0314
HR_R26L028 52 28.1 0.54 0.0314
HR R26L032 52 31.7 0.61 0.0314
HR _R26L038 52 37.2 0.72 | 0.0314
HR _R26L055 52 55.4 1.07 | 0.0314
HR_R33L027 66 27.2 0.41 0.0506
HR_R33L040 66 40.3 0.61 0.0506
HR_R33L070 66 70.3 1.07 0.0506
HR_R40L049 80 48.8 0.61 0.0743
HR_R40L085 80 85.2 1.07 0.0743
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